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Bilimsel Program / Scientific Program

10. ULUSAL SINIRBILIM KONGRESI
_8-12 NISAN 2011
ISTANBUL, TURKIYE

10th TURKISH NEUROSCIENCE CONGRESS
APRIL 8-12th, 2011
ISTANBUL, TURKEY

BILIMSEL PROGRAM / SCIENTIFIC PROGRAM

Saat/Hours | 8 Nisan Cuma / April 8th, Friday

KURSLAR / COURSES (WORKSHOPS)

Kurs 1 / Course 1:

Noroglia

(Yeditepe Universitesi - Giizel Sanatlar Konferans Salonu / Yeditepe University-
Guzel Sanatlar Hall).

Egiticiler / Lecturers : Bayram Yilmaz, Alexej Verkhratsky, Ahmet Ayar, Ertugrul
Kilig

Kurs 2 / Course 2:

Norogériintilleme SPM Uygulamalari: islevsel Manyetik Rezonans
Goriintiilerinin Istatistiksel Parametrik Haritalanmasi

Neuroimaging SPM Applications: Statistical Parametric Mapping of Functional
Magnetic Resonance Images

(Bogazici Universitesi - Kandilli Kampisii / Bogazici University - Kandilli Campus)
Egiticiler / Lecturers : Ahmet Ademodlu, Adil Deniz Duru, Sinem Burcu Erdogan,
10:00-17:00 | Esin Karahan

Kurs 3 / Course 3:

Deneysel ve Klinik Calismalarda Norostereoloji

Neurostereology in Experimental and Clinical Studies

(Istanbul Universitesi - Istanbul Tip Fakiiltesi / Istanbul University - Istanbul
Faculty of Medicine)

Egiticiler / Lecturers : Sileyman Kaplan, Berrin Zuhal Altunkaynak, Muhammet
Eyip Altunkaynak, Mehmet Emin Onger, Ebru Ayranci

Kurs 4 / Course 4:

Transkranyal Manyetik (TMS) ve Elektriksel (TES) Uyarim Yontemleri
Transcranial Magnetic (TMS) and Electrical (TES) Stimulation Techniques
(istanbul Universitesi - istanbul Tip Fakdltesi / Istanbul University - Istanbul
Faculty of Medicine)

Egiticiler / Lecturers : Emre Oge, Sacit Karamiirsel, Adnan Kurt, Necla Sézer
Topgular, Gérkem Alban




Bilimsel Program / Scientific Program

Saat/Hours | 9 Nisan Cumartesi / April 9th, Saturday

09:00-09:45 Kongre Kayit / Registration

(Salon A/ Hall A)
09:45-10:30 | Acilis ve BAD Odiil Téreni / Opening and Awards Ceremony of Brain
Research Society in Turkey

10:30-11:00 | Kahve Arasi / Coffee Break

(Salon A/ Hall A)
Oturum Baskanlari / Moderators: Turgay Dalkara, Filiz Onat
Acilis Konferansi / Opening Conference

The Logics of Networks in Motion - from Ion Channels to Behaviour
11:00-12:30 | sten Grillner

Konferans 2 / Conference 2
Thalamus and Cortex in Relation to Action and Perception
Ray Guillery

12:30-14:00 | Oglen Yemegi / Lunch

(Salon A/ Hall A)

Sozel Sunumlar 1 / Oral Presentations 1

Duysal-Motor Sistemler

Sensory and Motor Systems

Oturum Baskanlari / Moderators: Ismail Hakki Ulus, Kemal Tirker

Dogumsal ayna hareketi bozuklugu (AHB) hastaliinda beynin fonksiyonel ve
morfolojik analizleri / Functional and morphological analyses of the brain in
congenital mirror movement disorder (MMD)

Aslihan Ors, Katja Doerschner, Silleyman Giilsiiner, Hilmi Uysal, Rengin Bilgen,

Tayfun Ozcelik, Hiiseyin Boyaci

.....

Distribution of muscle spindle afferent input to motoneurons of different sizes
Melek Berna Unver, O§uz Sebik, Suikrii Utku Yavuz, Natalie Mrachacz-Kersting,
Dario Farina, Kemal Sitki Turker

Mongolian gerbillerde (meriones unguicularus) melatonin hormonunun lokomotor
aktivite Uzerine etkileri / Effects of melatonin on the locomotor activities of
mongolian gerbils (meriones unguiculatus)

Gozde Gulsin, Nursel Hasanodlu, Zibeyde Glines, Bilent Gindiiz

14:00-15:30

Belirlenmis Drosophila larva motonoéronlarindaki gelisimle dedisen iyon kanallarinin
bilgisayar modeli ile analizi / Computational modeling of identified larval Drosophila
motoneurons for investigating ion channels during development

Cengiz Ginay, Logesh Dharmar, Fred Sieling, Richard Baines, Astrid A Prinz

Uyarim alani ve uzakliginin sigan tliysliz derisindeki cabuk-alisan mekanoreseptor
yanitina etkisi / Effects of contactor size and stimulation distance on the responses
of rapidly-adapting mechanoreceptive fibers innervating the rat glabrous skin
Ismail Deveciodlu, Burak Giigli

Saglikh gonullilerde elektriksel duyu esigi 6lglimi / Determining electrical
perceptual threshold in healthy volunteers
Ezgi Tuna-Erdogan, Adnan Kurt, Sacit Karamdursel




Bilimsel Program / Scientific Program

(Salon B / Hall B)

Sozel Sunumlar 2 / Oral Presentations 2

Hicresel Sinirbilim - N6éroetik

Cellular Neuroscience - Neuroethics

Oturum Baskanlari / Moderators: Gonll Peker, Ertan Yurdakos

Sik Kullanimli Tarim ilaci Rotenonun Hipokampus’da Néronal Gegis ile Etkilesimi /
Common pesticide rotenone interference with neuronal transmission in the
hippocampus

Fatih Akkentli, Hale Saybasili, Yusuf P. Tan

Oksitosinin, gliya hiicre klltiriindeki trofik destedinin ve rotenon ile endiiklenen
toksisiteyi dnleyici etkisinin gosterilmesi / Investigation of the trophic support and
the restorative effect of oxytocine in glial culture with and without rotenone-
induced toxicity

Gonca Mola, Oytun Erbas, Vedat Evren, Dilek Taskiran, Gonil O. Peker, Ozlem
Alkan-Yilmaz

Sinir hiicrelerinde ve hastaliklarinda TRPM2 kanallarinin énemi: Antagonistlerin rolG
/ Importance of TRPMZ2 cation channels in neurological cells and diseases: Role of
antagonists

Mustafa Naziroglu

14:00-15:30

Contribution to understanding of big inter-impulse interval parameter formation
mechanism triggered off by microwaves in the firing activity of cerebellar purkinje
cell on the base of intercellular interactions

Akif Maharramov, Roman Grigorian

Sicanda streptozosin ile olusturulan diyabetik néropatide, oksitosinin sinir ileti hizini
iyilestirici etkisinin elektrofizyolojik olarak gésterilmesi / Electrophysiological
demonstration of the restorative action of oxytocine on streptozocine-induced
diabetic neuropathy in the rat

Oytun Erbas, Ejder Saylav Bora, Serdar Demirgdren, Géniil O. Peker

Noroetik: Ne, nigin, nasil, nerede & kimlere: tip gevresi agirlikl klglk 6lgekli bir
evrende 6ncul farkindalik ve ilgi dederlendirmesi / Neuroethics: What, why, how,
where & for whom: a survey of preliminary awareness and interest in a medics
domineering small scale population

Goniil O. Peker, Tung Tasbas, Egemen Kaya

15:30-16:00 | Kahve Arasi / Coffee Break

(Poster Salonu / Poster Hall)

Poster Sunumlari 1 / Poster Presentations 1

Duysal ve Motor Sistemler; Molekdler Sinirbilim; Noérogenetik; Nérodejenerasyon
Sensory and Motor Systems; Molecular Neuroscience; Neurogenetics;
Neurodegeneration

Oturum Baskanlar / Moderators: Liitfiye Kanit, Ujur Ozbek, Giiher Saruhan-
Direskeneli, Bayram Yilmaz

Poster 1 - Poster 47

16:00-17:00

(Salon A/ Hall A)

Panel 1

ALS Hastalidinin Gelisimi, Genetigi ve Gelecedi
Progress, Genetics and Future of ALS
17:00-18:30 | Oturum Baskani/Moderator: Nazl Basak

Amiyotrofik Lateral Sklerozun Genetigi / Genetics of Amyotrophic Lateral Sclerosis
Nazli Basak




Bilimsel Program / Scientific Program

Kortikal gelisimin nérobiyolojisi / Neurobiology of cortical development
Emel Ulupinar

Understanding ALS and motor neuron degeneration
P. Hande Ozdinler

(Salon B / Hall B)

Panel 2

Psikiyatrik Hastaliklarda Beyin Goéruntileme
Brain Imaging in Psychiatric Diseases

Oturum Baskani/Moderatdr: Metehan Cigek

Obsesif kompulsif bozukluk hastalarinda basit bir zihinsel imgenin kognitif kontroli:
Bir fMRG calismasi / Cognitive control of a simple mental image in patients with
obsessive-compulsive disorder: An fMRI study

Orhan Murat Kocak, Aysegdil Yilmaz, Cem Atbasodglu, Metehan Cicek

Bipolar bozukluk endofenotip arastirmalarinda yeni bir arag: Diflizyon tensor
17:00-18:30 | goriuntileme / Diffusion tensor imaging: A new tool for endophenotype research in
bipolar disorder

Ali Saffet Gondul

Anterior singulatin rostral bélgesi: Noérogoriintileme bulgularinin major depresyon
kapsaminda yeniden dederlendirilmesi / The rostral area of the anterior cingulate:
An evaluation of neuroimaging findings within the scope of major depression
disorder

Didem Gokgay

Obsesif kompulsif bozuklugun iki hemisferli model ile aciklanmasi / Explanation of
obsessive compulsive disorder using two hemisphere model/
Orhan Murat Kocak, Erhan Nalgaci, Aysegiil Yilmaz, Halise Devrimci-Ozgiiven

19:30-22:00 | Acihis Resepsiyonu / Opening Reception




Bilimsel Program / Scientific Program

Saat/Hours | 10 Nisan Pazar / April 10th, Sunday

(Salon A/ Hall A)

Oturum Baskanlari / Moderators: Bilent Elibol - Cengizhan Oztirk
09:00-09:45 | Konferans 3 / Conference 3

The Berlin Brain-Computer Interface (BBCI)

Gabriel Curio

Konferans 4 / Conference 4
09:45-10:30 | Learning, Motivation and the Basal Ganglia
Ann Graybiel

10:30-11:00 | Kahve Arasi / Coffee Break

(Salon A/ Hall A)

Panel 3

Duygudurum Dizenlenmesinde Bazal Gangliyonlarin Roll
The Role of Basal Ganglia in Mood Disorders

Oturum Baskani/Moderator: Koray Basar

Subtalamik nikleusun derin beyin stimilasyonunun duygudurum Uzerine etkileri /
Effects of deep brain stimulation of the subthalamic nucleus on mood
11:00-12:30 | yasin Temel, Sonny Tan, Lee Wei Lim, Harry W. M. Steinbusch

Depresyonun hayvan modelinde niikleus akumbens derin beyin stimtlasyonu /
Deep brain stimulation of the nucleus accumbens in an animal model of depression
Lee Wei Lim, Harry W. M. Steinbusch, Yasin Temel

Duygudurum bozukluklarinda bazal gangliyonlarin roli / The role of basal ganglia
in mood disorders
Koray Basar

(Salon B / Hall B)

Panel 4

Kortikal Displazide Epileptogenez
Epileptogenesis in Cortical Dysplasia

Oturum Baskani/Moderator: Candan Glrses

Kortikal displazide epileptogenez / Epileptogenesis in cortical dysplasia
11:00-12:30 | candan Gurses

Kortikal displazi ve epileptogenezde patoloji / Pathology in cortical dysplasia and
epileptogenesis
Bilge Bilgic

Kortikal displazide hayvan modelleri / Animal models in cortical dysplasia
Mehmet Kaya

12:30-14:00 | Oglen Yemegi / Lunch

(Salon A/ Hall A)

So6zel Sunumlar 3 / Oral Presentations 3

Klinik Sinirbilim

Clinical Neuroscience

Oturum Baskanlari/Moderators: Litfiye Eroglu, Canan Bingdl

14:00-15:30 Psikoz icgin ylksek risk grubundaki hastalarda ve ilk episod sizofreni hastalarinda

bas ve basma P300 yanitlari / Go and nogo P300 in subjects at ultra high-risk for
psychosis and first-episode schizophrenia patients

Miige Devrim-Ucok, H. Yasemin Keskin-Ergen, Cagri Yiksel, Seda Sahin, Evrim
Gode, Alp Ugok




Bilimsel Program / Scientific Program

Parkin (PARK2) gen mutasyonu bulunan ve bulunmayan Parkinson hastalarinda
olaya iliskin osilasyon bulgular / Event-related oscillations findings in Parkinson’s
patients with and without parkin (PARK2) gene mutations

Atilla Uslu, Mehmet Ergen, Hasan Demirci, Hasmet Hanadasi, Tamer Demiralp

Sizofreni Hastalarinda Beynin Manyetik Rezonans Gorlntllerinden Stereolojik
Yontemlerle Niceliksel Dederlendirilmesi / Quantitative evaluation of the cerebrum
in schizophrenic patients using stereological methods on magnetic resonance
images

Amani Elfaki, Tahir Osman, Abdelgani Elsheikh, Anas Hamdoun, Blinyamin Sahin

Temporo medial yapilar endoskop yardimh supraserebellar transtentorial yaklagsim:
bir anatomik calisma / Endoscope assisted supracerebellar transtentorial approach
to the temporomedial structure: an anatomic study

Suat Boyaci, Askin Seker, Fatih Atik, Davut Ceylan, Murat Cosar, Yasar Bayri, Kaya
Aksoy, Turker Kilig

Imatinib iceren biyobozunur poli (laktik-glikolik asit) kopolimeri (plga)
mikrokirelerinin kraniofarengiomlarda anjiyogenez inhibisyonu ile rekiirrensi
engelleyebilirliginin arastiriimasi / Inhibition of recurrence of craniopharyngiomas
with imatinib mesylate-loaded poly (lactide-co-glycolide) (plga) microspheres
Emel Akgilin, Oksan Karal Yilmaz, Manolya Kiklt, Kemal Baysal, Turker Kilig

Deneysel hipertiroidili sicanlarda hipokampal uzun sireli potansiyasyondaki
inhibisyon / Inhibition of hippocampal long term potentiation in rats with
experimental hyperthyroidism

Nazan Dolu, Cem Sier, A. Seda Artis, Soner Bitiktas, Erdem Basaran

(Salon B / Hall B)

Sozel Sunumlar 4 / Oral Presentations 4

Molekuler Sinirbilim ve Nérogenetik

Molecular Neuroscience and Neurogenetics

Oturum Baskanlari/Moderators: Banu Anlar, Makbule Aydin

Vitamin D reseptérinin AR tarafindan baskilanmasi ve vitamin D’nin AB ile uyarilan
LVSCC-A1C ekspresyonu ve NGF salinmasi Uzerine etkileri / The suppression of
vitamin D receptor by AB and the effects of vitamin D on the AB induced alterations
of the LVSCC-A1C expression and NGF release

Erding Dursun, Duygu Gezen-Ak, Selma Yilmazer

Primer kortikal néronlarda vitamin D reseptdr geni susturulmasinin kalsiyum
kanallari LVSCC-A1C ve LVSCC-A1D ve NGF Ulzerine etkisi / The expression levels
of calcium channels LVSCC-A1C and LVSCC-A1D and the release of NGF in VDR
14:00-15:30 | silenced cortical neurons

Duygu Gezen-Ak, Erding Dursun, Selma Yilmazer

Identification of PSEN1 and PSEN2 gene mutations in Turkish patients
Ebba Lohmann, Rita J. Guerreiro, N. Luu, B. Dursun, N. Gurulian, Basar Bilgig,
Hakan Gurvit, Murat Emre, Hasmet Hanadasli, John Hardy, Andrew Singleton

Iskemik strokda kemokin SDF1 3A'nin rolii / Role of chemokine SDF1 3A in
ischemic stroke

Makbule Aydin, Cem Ismail Kiigiikali, Elif Ozkdk, Selguk Dasdemir, Himeyra Gokge,
Bedia Cakmakoglu

Mikroglial aktivasyonda endotoksin uyarimiyla ekspresyonu dedisen mikroRNA’larin
belirlenmesi ve fonksiyonel analizleri / Characterization and functional analysis of
deregulated miRNAs in microglial activation by endotoxin stimulation

Kemal Ugur Tiifekgi, Serpen Durnaodlu, Sermin Geng, Kemal Kirsad Geng




Bilimsel Program / Scientific Program

Akson dejenerasyonunda kaspaz aktivitesinin rolli / The role of caspase activity in
axonal degeneration

Girkan Oztiirk, Nurettin Cengiz, Aydin Him, Elif Kaval-Oguz, Elgin Yenidiinya-
Yardim

15:30-16:00 | Kahve Arasi / Coffee Break

(Poster Salonu / Poster Hall)
Poster Sunumlari 2 / Poster Presentations 2

Davranis ve Kognisyon; Norogorintlileme; Psikiyatri; Bilgisayimsal Sinirbilim;
Otonom Sinir Sistemi

16:00-17:00 | Behavior and Cognition; Neuroimaging,; Psychiatry, Computational Neuroscience;
Autonomic Nervous System

Oturum Baskanlari / Moderators: Litfiye Erodlu, Metehan Cigek, Burak Glgli,
Emel Ulupinar

Poster 48 - Poster 94

(Salon A/ Hall A)

Panel 5

Islevsel Baglihigin Nérogériintiileme Yéntemleriyle Olglilmesi

Estimation of Functional Connectivitiy in the Brain by Means of Neuroimaging
Techniques

Oturum Baskani / Moderator: Ata Akin

Ag bilimine bakis / A review of the science of networks

Haluk Bingodl

17:00-18:30 | Noro-optik gérintileme ile islevsel baglantisalligin incelenmesi / Investigation of
the functional connectivity with neuro-optical imaging

Ata Akin

Alzheimer hastaliinda beynin varsayilan durum adinin gizge kuramiyla incelenmesi
/ Graph theoretical analysis of the default mode network during alzheimer's disease
Koray Ciftci

Islevsel baglihgin nérogdriintileme ydntemleriyle dlglilmesi / Measuring the
functional connectivity with neuroimaging techniques
Ahmet Ademoglu

(Salon B / Hall B)

Panel 6

Beyin Tumorlerinin Molekiler Biyolojisi
Molecular Biology of Brain Tumors

Oturum Baskani / Moderator: Isil Kurnaz

Gliomlarin molekuler biyolojisi / Molecular biology of gliomas
17:00-18:30 | Melike Mut

Beyin Tumorlerinde ETS bélgesi transkripsiyon faktorlerinin rolt / The role of ETS
transcription factor Elk-1 in brain tumors
Isil Aksan-Kurnaz

Tuamorian ilerlemesinde anjiyogenezin etkisi ve tedavi igin fikirler / Angiogenesis in
tumor progression: effect and ideas for treatment
Rana Sanyal

10



Bilimsel Program / Scientific Program

Saat/Hours | 11 Nisan Pazartesi / April 11th, Monday

(Salon A/ Hall A)

Oturum Baskanlar / Moderators: Pekcan Ungan, Emre Oge
09:00-09:45 | Konferans 5 / Conference 5

Brain oscillations, neuromodulation and memory in and out of sleep
Susan J. Sara

Konferans 6 / Conference 6
Robotlar Insanlardan Neler Ogrenebilir?
What Can Robots Learn from Humans?
Levent Akin

09:45-10:30

10:30-11:00 Kahve Arasi / Coffee Break

(Salon A/ Hall A)

Panel 7

Beyin Osilasyonlari ve Klinik Uygulamalari

Brain Oscillations and Their Clinical Applications

Oturum Baskani/Moderator: Erol Basar

Event related oscillations and event related coherence in healthy subjects
Bahar Gulntekin

Event related oscillations and event related coherence in euthymic patients with
11:00-12:30 bipolar disorder
Aysegiil Ozerdem

Event related oscillations and event related coherence in patients with alzheimer’s
disease
Gorsev G.Yener

Selective gamma activation in alzheimer’s disease, bipolar disorder and
schizophrenia

Erol Basar, Canan Basar-Eroglu, Bahar Giintekin, Aysegiil Ozerdem, Gérsev G.
Yener

(Salon B / Hall B)

Panel 8

Epilepside Aktarimsal Sinirbilim
Translational Neuroscience in Epilepsy
Oturum Baskani/Moderator: Filiz Onat

11:00-12:30 | Altered information processing in dendrites in epilepsy
Christophe Bernard

Talamus’un epileptik network'de roll / The role of thalamus in epileptic network
Safiye Cavdar

EPICURE as an FP7 project
Giuliano Avanzini

12:30-14:00 | Oglen Yemegi / Lunch

(Salon A/ Hall A)

Sozel Sunumlar 5 / Oral Presentations 5

Elektrofizyoloji ve Bilgisayimsal Sinirbilim

Electrophysiology and Computational Neuroscience

14:00-15:30 | oturum Baskanlari/Moderators: Ummiihan Isodlu-Alkag, Adnan Kurt

BlueSpike: Beyin-makine arayiizi deneyleri icin acik kodlu veri toplama ve
cevrimigi sinirsel ignecikleri siniflandirma sistemi yazilimi / BlueSpike: An online
data acquisition and neural spike processing platform for brain machine interface

11



Bilimsel Program / Scientific Program

engineering experiments
Mehmet Kocatiirk, Halil Ozcan Giilgiir, Resit Canbeyli

Beyin kaynakl nérotrofik faktdér (BDNF) heterozigot fare korteksinde

GABAerjik salinim 6zellikleri ve EEG analizi / GABAergic release properties and the
EEG analysis in the cortex of Brain Derived Neurotrophic Factor (BDNF)
heterozygous mice

Ismail Abidin, Mehmet Yildirim, Selcen Aydin-Abidin, Ersan Kalay, Ali Cansu,
Metehan Akga, UIf T. Eysel, Thomas Mittmann

Akut inme, kortikomuskiler koheransa katkida bulunan kortikal néronal
osilasyonlarin merkez frekansini distirmektedir. / Acute stroke slows the center
frequency of cortical neuronal oscillations contributing to cortico-muscular
synchronization.

Zubeyir Bayraktarodlu, Katherina von Carlowitz-Ghori, Florian Losch, Gabriel
Curio, Vadim V. Nikulin

Kisa sureli bellek ile iliskili elektriksel salinimlarin hemodinamik karsiliklarinin
analizi / Analysis of hemodynamic correlates of electrical oscillations related with
short-term memory

Itir Kasikcl, Ali Bayram, Basar Bilgic, Tamer Demiralp

Gorsel oddball paradigmasinda el tercihi etkisinin dederlendirilmesi / Evaluation of
the effects of hand preference on visual oddball paradigm
Gokeer Eskikurt, Ummihan Isoglu-Alkag

Kortiko-striato-talamik devrelerin bir robot uygulamasi / Implementation of
cortico-striato-thalamic circuits on robot
Berat Denizdurduran, Neslihan Serap Sengor

(Salon B / Hall B)

Sozel Sunumlar 6 / Oral Presentations 6

Epilepsi - Sinirbilim 6gretimi

Epilepsy - Neuroscience Education

Oturum Baskanlari/Moderators: Gilldal Giileg, Mige Devrim

Genetik absans epilepsi sican modelinde amigdala kindling siirecinin tek bir néron
ateslemesi (izerine etkisinin incelendidi in-vivo galisma / In-vivo study of the
impact of amygdala kindling on the firing pattern of single neuron in a genetic
absence epilepsy rat model

Nihan Carcak, Filiz Onat, Didier Pinault, Terence J. O'Brien

Genetik absans modellerinin sekonder jeneralizasyona direnc gostermelerinin
altinda yatabilecek olasi mekanizmalar / Possible underlying mechanisms of
resistance to secondary generalization in genetic absence rat models
14:00-15:30 | M,Tansel Kendirli, Filiz Onat, Edward H. Bertram

Tekrarlanan travmatik beyin hasarinda epileptogenez ve kan-beyin bariyeri /

Epileptogenesis and blood-brain barrier integrity in repeated traumatic brain

injury

Nurcan Orhan, Nadir Arican, O§uzhan Ekizoglu, iImdat Elmas, Biilent Ahishali,
Mutlu Kiglk, Candan Glrses, Mehmet Kaya

Sicanlarda epileptiform aktivite (izerine pinealektomi ve ekzojen melatoninin etkisi
/ Influence of pinealectomy and exogenous melatonin on epileptiform activity in
rats

Mehmet Yildirim, Ismail Abidin, Sinan Canpolat, Selcen Aydin-Abidin, Metehan
Akga, Ali Cansu

Blyuk bir néron havuzunda epileptik nobet olmamasini garanti eden kosullar -
Kuramsal bir calisma / Conditions that guarantee nonexistence of epileptic
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Bilimsel Program / Scientific Program

seizures in a large pool of neurons - A theoretical study
H.Ozcan Gilglr

Insan isitme sisteminin yapisal ve islevsel 6zelliklerinin 3 boyutlu simiilasyonu /
3D simulation of the structural and functional properties of the human auditory
system

Merve Evren, Vedat Evren, Ersin O. Koylu

15:30-16:00 Kahve Arasi / Coffee Break

(Poster Salonu / Poster Hall)

Poster Sunumlari 3 / Poster Presentations 3

Néroanatomi; Nérosirurji; Sinaptik Iletim; Epilepsi; Dejenerasyon-Rejenerasyon;
Serebrovaskiiler Sistem; Sinirbilim Ogretimi

Neuroanatomy; Neurosurgery,; Synaptic Transmission; Epilepsy; Degeneration-
16:00-17:00 Regeneration; Cerebrovascular System,; Neuroscience Education

Oturum Baskanlari/Moderators: Ersin Koylu, Ummihan Isoglu-Alkac, Mehmet
Kaya, Ferhan Esen

Poster 95 - Poster 138

(Salon A/ Hall A)

Panel 9

Alzheimer Hastaliinda N6robiyolojik, Genetik ve Tanisal Glincelleme
Neurobiological, Genetic and Diagnostic Update in Alzheimer's Disease
Oturum Baskani/Moderator: Murat Emre

Alzheimer hastaliginin noérobiyolojisi lizerine bir glincelleme / An update on the
neurobiology of Alzheimer's disease

17:00-18:30 Hakan Gulrvit

Alzheimer Hastaliginin Genetik Temelleri / The genetic basis of Alzheimer’s
disease
Selma Yilmazer

Alzheimer hastaliginin erken tanisina iliskin yenilikler / New developments in the
early diagnosis of Alzheimer’s disease
Basar Bilgig

(Salon B / Hall B)

Panel 10

Madde Bagimhlidi ile Sizofreni Arasindaki Iliskinin Nérobiyolojik Temelleri
Neurobiological Basis of the Relationship between Schizophrenia and Substance
Dependence

Oturum Baskani/Moderator: i. Tayfun Uzbay

Sizofreni ile madde bagimlihdi arasindaki iliskinin nérobiyolojik temelleri - Giris /
Neurobiological basis of the relationship between schizophrenia and substance
dependence - Introduction

17:00-18:30 | I. Tayfun Uzbay

Sizofreni hastaliginda sigara kullanimi ve nikotinik reseptorler / Smoking and
nicotinic receptors in schizophrenia
Gokhan Goktalay

Madde bagimhlidi ile sizofreni arasindaki iliskinin nérobiyolojik temelleri: deneysel
bulgularimiz / Neurobiological basis of the relationship between substance
dependence and schizophrenia: Our experimental findings

Hakan Kayir

Atipik antipsikotiklerin siganlarda alkol yoksunluk sendromu Uzerine etkileri /
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Bilimsel Program / Scientific Program

Effects of atypical antipsychotic drugs on ethanol withdrawal syndrome in rats
Ipek Komsuoglu-Celikyurt

19:30-23:00 | Gala Yemegi / Gala Dinner

Saat/Hours | 12 Nisan Sali / April 12th, Tuesday

Oturum Baskanlari/Moderators: Cigdem Ozkara, Sacit Karamdrsel
Konferans 7 / Conference 7

09:00-09:45 Neuroscience and Music
Giuliano Avanzini
Konferans 8 / Conference 8
09:45-10:30 Applications of EEG-based Brain Computer Interfaces for the Control of Electronic

Devices: the Rome Experience
Fabio Babiloni

10:30-11:00 Kahve Arasi / Coffee Break

Kapanis Toreni / Closing Ceremony

11:00-12:30 Oturum Baskanlari/Moderators: Sacit Karamirsel - Hakan Girvit

12:30-14:00 | Oglen Yemegi / Lunch

14:00- Sosyal Program / Social Program
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Konferanslar -/ Conferences

KONFERANS 1 / CONFERENCE 1
The logics of networks in motion - from ion channels to behaviour

Sten Grillner

Karolinska Institutet, Nobel Institute for Neurophysiology, Department of Neuroscience, Stockholm, Sweden

In all vertebrates from primates to fish and lamprey, the basic neuronal organization controlling patterns of
motor behaviour such as locomotion, breathing, and posture are organized in a similar or identical way. These
networks form a motor infrastructure used that define all movements that each species can perform. These
networks in turn can be selected through subpopulations of cells in the basal ganglia, which play an important
role for the selection of motor programs. The design of the basal ganglia circuits are conserved in considerable
detail throughout vertebrate evolution from lamprey to primates through more than 500 million years. The
networks generating the locomotor movements are located in the spinal cord.

They are responsible for the sequential activation of the different limb muscle in each locomotor cycle. The
activity level is controlled by locomotor command centres in the brainstem, also conserved throughout the
vertebrate phylum. To elucidate the intrinsic function of these pattern generating networks and command
systems we have developed the lamprey nervous system as an experimental model, in which we now
understand the cellular bases of the brainstem spinal cord networks generating goal-directed locomotion and
control of body orientation. The detailed synaptic interaction has been identified, as well as the network
contribution of subtypes of ion channels.

KONFERANS 2 / CONFERENCE 2

Thalamus and cortex in relation to action and perception
Ray Guillery
University of Oxford, Medical Research Council (MRC), Anatomical Neuropharmacology Unit, Oxford, UK

The thalamus is generally treated as a gateway to the cortex that relays to specialized cortical areas
information from sensory receptors and from other brain regions such as the cerebellum or mamillary bodies.
However, these *first order’ relays represent only a limited part of the thalamus. A large, ‘higher order’ part of
the thalamus is concerned with relaying information from one cortical area to another. Essentially all thalamic
relays, both first and higher order, receive their inputs for relay to cortex from axons that are branched, with
one branch going to lower motor centres or pattern generators and the other going to the thalamus. These
connectional patterns show that the thalamus is sending to cortex information about ongoing instructions that
are currently being passed, from the outside world or from other parts of the brain, to the lower motor centers.
Essentially all cortical areas receive thalamic inputs and send descending, motor outputs to lower centers. The
transthalamic inputs to cortex and the corticofugal outputs thus all represent ongoing sensorimotor
interactions. The thalamic gate may serve to arouse cortex when the messages that are passing to the lower
motor centers are not following an ‘expected’ routine, allowing cortex to over-ride lower ongoing mechanisms.
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Konferanslar -/ Conferences

KONFERANS 3 / CONFERENCE 3
The Berlin Brain-Computer interface (BBCI)

Gabriel Curio

Charité - University Medicine Berlin, Department of Neurology and Clinical Neurophysiology, Berlin, Germany

‘To make matter move just by thinking about it" - yesterday’s fiction is turning into today’s science: A major
motivation for developing BCIs is to help tetraplegic patients, e.g., in locked-in syndrome. BCI systems use
their preserved mental capacities to make up for lost physical abilities. The principle works in three steps: 1)
brain activity is recorded during intended movements; 2) user-specific computer programs extract ‘thought-
related’ patterns; and 3) these patterns are categorized to control technical devices in real-time. Many BCI
strategies are explored, including non-invasive EEG recordings, invasive electrocorticography, and intracortical
recordings from hundreds of single neurons. These options will enable future BCI users to decide on their
personal balance between innocuous but moderately precise non-invasive systems and the higher precision of
invasive decoding systems carrying risks of intracranial bleeding and infection. One non-invasive approach is
the Berlin Brain-Computer Interface (www.bbci.de); its machine-learning algorithms use diverse EEG signs of
intended movements such as slow ‘readiness-potentials’ and movement-related attenuation of EEG ‘idling
rhythms’ in brain motor areas. Studies of long-term amputees show that such EEG signs are usually preserved
when people try to move a ‘phantom hand’. BCI feedback settings include controlling computer cursors, ‘mental
typewriters’, gaming applications, and virtual prostheses. These evolving concepts can be put not only to
medical and but also to neuroergonomic use. As BCI applications move toward ever more futuristic fantasies,
both scientists and the public at large should be aware of the ethical implications of this novel man-machine
interface.

KONFERANS 4 / CONFERENCE 4

Learning, motivation and the basal ganglia
Ann Graybiel
Massachusetts Institute of Technology, Cambridge, USA

The same brain that can construct language, music and mathematics also lets us develop habits of thought and
action. These semi-automatic routines free us to think and attend to the world. But the habit system can also
be hijacked by disease and drug exposure. This lecture will focus on the habit system of the brain and our
remarkable ability to switch from conscious activity to nearly non-conscious behavior. The lecture will highlight
research directed towards understanding how we make and break habits and how the neurobiology of the habit
system is helping to advance understanding of human problems ranging from Parkinson’s disease to obsessive-
compulsive spectrum disorders and addiction. This research supports the view that basal ganglia-based circuits
can build representations of habits, and that the laying down of such representations involves genes expressed
in basal ganglia-related networks. Disorders of such basal ganglia plasticity could contribute to behavioral fixity
and difficulty of initiation of behavior, as in Parkinson’s disease, or to the excessive release of behaviors, as in
Huntington’s disease, or to the repetitive behaviors and thoughts characteristic of many neuropsychiatric
disorders. The basal ganglia thus may influence not only motor pattern generators, but also cognitive pattern
generators.
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Konferanslar -/ Conferences

KONFERANS 5 / CONFERENCE 5

Brain oscillations, neuromodulation and memory in and out of sleep

Susan J. Sara
Laboratoire de Physiologie de la Perception et de I'Action (LPPA), Collége de France, Paris

Contemporary views of memory concur that consolidation far outlasts the initial learning experience and is a
process that can be reinitiated over and over again. This view has found support in recent human literature
documenting the importance of sleep for memory. Rodent experiments, showing 'replay' during sleep of
neuronal ensembles activated by a waking experience, lend even further support. Pharmacological studies from
our laboratory implicated the noradrenergic system in a late stage of memory consolidation. Subsequent
electrophysiological studies revealed that noradrenergic neurons of the Locus Coeruleus (LC), normally
quiessent during sleep, show a burst of activity during slow wave sleep after a learning experience. This finding
has led to further investigation of the relation between LC activity and forebrain oscillations during sleep that
may be promoting memory consolidation. We have discovered that LC neurons are time-locked to cortical slow
oscillations and bear a temporal relation to cortical spindles.

KONFERANS 6 / CONFERENCE 6
Robotlar insanlardan neler 6grenebilir?

H. Levent Akin
Bogazigi Universitesi, Bilgisayar Mithendisligi Béliimii, Istanbul

Yapay zekaya sahip robotlar yavas yavas glindelik yasamimizi paylasmaya basliyorlar. Bu robotlardan degisik
beklentilerimiz var. Bizlere hizmet etmek dahil cok ¢esitli alanlarda galismalarini istiyoruz. Bunu
gerceklestirmeye galistigimizda karsimiza cevaplanmasi gereken birgok soru gikiyor: robotlar yapacaklari isleri
nasil yapacaklarini nereden bilecekler, bildikleri durumlarin disindaki bir durumda nasil davranacaklar? Robotlar
1950lerden beri giderek daha yogun sekilde yapay zeka teknikleri ile programlanarak kullaniimaktaydi.
Yapilacak gorevlerin zorlugu arttikga robotlarin gerekli becerileri ve goérevleri kendi kendilerine 6grenmesi
glindeme gelmistir. Ne var ki, basit bir becerinin 6grenilmesi ile bir gérevin adimlarinin 6grenilmesi farkh
tekniklerin kullaniimasini gerektirmektedir. Bu nedenle psikoloji ve sinirbilimdeki gelismelerden esinlenen birgok
yéntem giinimiizde bu alanda kullaniimaya baslanmistir. Insanlar Ustiinde yapilan calismalar sonucunda
gelistirilen algilama ve bellek modelleri de yeni kusak robotlarin gelistirilmesini giderek kolaylastirmaktadir. Bu
konusmada robotlarin deneme yanilma ile pekistirmeli 6grenme, goésteriden 6grenme gibi yaklasimlarla
insanlardan neleri nasil 6grenebilecekleri konusundaki calismalar 6zellikle futbol oynayan robotlardan 6rnekler
verilerek sunulacaktir.

What can robots learn from humans?

Robots with artificial intelligence have gradually begun being a part of our everyday lives. We have different
expectations of such robots. We want them to work in a wide variety of fields including serving us. While trying
to achieve this, we are confronted with many questions that need to be answered: How will the robots know
how to do what they are supposed to do, how will they behave in unfamiliar situations? Since the 1950s, robots
have been used in a programmed fashion with the utilization of artificial intelligence techniques gradually
increasing. As the difficulty of the tasks the robots must do increase, the need for the robots to learn the
necessary skills on their own have become apparent. However, learning a simple skill and learning the steps of
a task require the use of different techniques. For this reason, recently, many methods inspired from the
developments in psychology and neuroscience have begun to be used in this field. Perception and memory
models developed as a result of the studies on humans increasingly facilitate the development of a new
generation of robots. In this talk, what robots can learn from humans using approaches such as reinforcement
learning by trial and error and learning from demonstration will be presented giving examples from the domain
of soccer playing robots.
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Konferanslar -/ Conferences

KONFERANS 7 / CONFERENCE 7
Neuroscience and music

Giuliano Avanzini
Istituto Nazionale Neurologico Carlo Besta, Milano, Italy

In the last decade the investigations on cerebral organization of musical competences gained a particular
impetus that led to significant advances in our understanding. Cortical areas that process the musical input
have been identified in temporal lobe, in close proximity with primary auditory area, but not coincident with it.
By functional imaging several hierarchically organized areas dealing with the recognition of a given acoustic
stimulus as noise, as tune and as tune sequence have been mapped in the first temporal gyrus. Moreover the
effect of cortical lesions on music perception has been analyzed in patients who underwent tailored temporal
lobe resections for treatment of drug resistant epilepsies. It was so possible to demonstrate that depending on
the topography of the resection selective impairment of the melodic contour, key, musical intervals, meter and
rhythm could be observed.

Particularly interesting is the discovery of the prominent role of Broca area in processing musical sounds. The
results of several studies demonstrate that the Broca area is contributing in syntactic organization of musical
elements as it does for the linguistic ones. Furthermore a similar role is played by Broca area in motor
programming suggesting that the integrating activity of this cortical region goes far beyond the linguistic
domain.

KONFERANS 8 / CONFERENCE 8

Applications of EEG-based brain computer interfaces for the control of electronic
devices: The Rome experience

Fabio Babiloni

University of Rome Sapienza, Department of Physiology and Pharmacology, Rome, Italy

Introduction: Brain Computer Interface (BCI) is a technology that allows to the users the capability to interact
with devices by using the voluntary modulation of the brain activity

Objectives: The aim of this paper is to analyze whether the use of the cortical activity estimated from non
invasive EEG recordings could be useful to detect mental states and how this technology could be useful in
clinical applications. It will review the 12 years of experience of the laboratory of Rome in BCI field.

Methods: Estimation of cortical activity was performed on high resolution EEG data related to the imagination of
limb movements and detection of P300 gathered in a group of normal healthy subjects by using realistic head
models. Cortical activity was estimated in Region of Interest associated with the subject’s Brodmann areas by
using depth-weighted minimum norm solutions. Comparisons between surface recorded EEG and the estimated
cortical activity were performed. Subjects are asked to interact with different electronic devices of common use
by using such BCI system.

Results: With the proposed methodology healthy users are able to drive several mechanical and electronic
devices by modulating their EEG activity related to motor imagery. BCI-based P300 is found a methodology
easier to use for patients than motor imagery for driving devices. Rehabilitation tasks in patients involving
motor imagery could be checked by using BCI system.

Conclusions: EEG recordings can be used to drive electronic and mechanical devices in healthy and in a group
of patients. The presented approach could extend the possibility for a use of BCI system into the rehabilitation
path for certain class of patients.
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Paneller / Panels

Panel 1:
Amiyotrofik Lateral Skleroz hastaliginin gelisimi, genetigi ve
gelecegi
Progress, genetics and future of Amyotrophic Lateral Sclerosis

Amiyotrofik lateral sklerozun genetigi
Genetics of amyotrophic lateral sclerosis

Nazli Basak
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Paneller / Panels

Panel 1:
Amiyotrofik Lateral Skleroz hastaliginin gelisimi, genetigi ve
gelecegi
Progress, genetics and future of Amyotrophic Lateral Sclerosis

Kortikal gelisimin norobiyolojisi

Emel Ulupinar
Eskisehir Osmangazi Universitesi, Tip Fakiiltesi, Anatomi Anabilim Dali, Eskisehir

Eskisehir Osmangazi University, Medical School, Department of Anatomy, Eskisehir, Turkey

Neokorteks beynin bilissel isletim, duyusal algilama ve motor emirleri olusturma gibi ylksek dlizeydeki
fonksiyonlariyla ilgili boélimidir. Bu 6zel fonksiyonlar baslica iki tip néron araciidiyla gergeklesir: tim
noronlarin yaklasik %80’lik bir kismini olusturan blyik gévdeli, uyaric 6zellikteki ve glutamat kullanarak
noéronal iletimi saglayan projeksiyon noéronlari ve geriye kalan daha kigik goévdeli, néronal iletimde GABA
kullanan, inhibe edici 6zellikteki lokal-devre ara noéronlari. Ancak, bu iki ana baslk altinda toparlanan néronlarin
asiri  duzeydeki gesitliligi; gelismekte olan neokorteksteki 6zgin noéron tiplerini olusturan molekiler
mekanizmalarin aydinlatiimasini gliglestirmektedir.
Son zamanlarda, anatomik ve fonksiyonel galismalarin molekiler ve genetik yaklasimlarla birlestirilmesi
sayesinde; spesifik neokortikal néron gruplarinin gelisim silireglerini anlamada cok fazla yol kat edilmistir.
Ozellikle canli gériintiileme teknikleri, farkl hiicre tiplerinin genetik isaretleme ve izleme yéntemleriyle tespiti,
gen duizeylerinin degistiriimesini hedef alan deneyler, retrograd yolla isaretlenen hiicrelerin ayiklama yontemiyle
saflastirilmasi ve mikroarray analizleri gibi glincel gelismeler; farkli gelisimsel slregleri kontrol eden olasi
genlerin varliini ortaya gikarmistir. Bu konusmada, bu farkh yaklasimlarla elde edilen verilerin 1sig1 altinda,
kortikal gelisimin asadida belirtilen belli bash evrelerinde rol oynayan molekil ve mekanizmalar gbézden
gegcirilecektir:

i.) noral 6ncl hicrelerin gogalmasi ve farklilasmasi,

ii.) kortikal kimligin molektler diizeyde belirlenmesi,

iii.)kortikal néronlarin radial gégl ve uygun tabakalardaki pozisyonlarina yerlesmesi,

iv.) goc eden noronlarin son farklilasma evrelerini tamamlamalari.

Neurobiology of cortical development

The neocortex is part of the brain involved in higher order functions such as cognitive processing, sensory
perception and generation of motor commands. These specific functions are accomplished mainly by two
classes of neurons: ~80% of the entire neuronal population is comprised by large excitatory projection
neurons, primarily utilizing glutamate for neurotransmission; and the remaining population is constituted by
smaller inhibitory local-circuit interneurons, primarily utilizing GABA for neurotransmission. However, a
remarkable diversity of these two broad populations complicates the unraveling molecular mechanisms that
govern unique neuronal types in the developing neocortex.
Recently, combination of anatomical and functional studies with molecular and genetic approaches has
tremendously enhanced our understanding of development of unique neocortical neuronal populations. Current
advances especially in live imaging techniques, genetic labeling and tracking of distinct cell types, lineage
tracing and gene targeting experiments, retrograde labeling followed by purification via fluorescence-activated
cell sorting (FACS) and microarray analysis shed light on candidate genes controlling distinct developmental
processes. In this talk, by providing evidences from these multiple approaches, molecules and mechanisms
that play role in the following key cortical developmental events will be reviewed:

i.) proliferation and differentiation of neural progenitors,

ii.) molecular specification of cortical identities,

iii.) radial migration of cortical neurons and laminar positioning,

iv.) terminal differentiation of post-migratory neurons.
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Panel 1:
Amiyotrofik Lateral Skleroz hastaliginin gelisimi, genetigi ve
gelecegi
Progress, genetics and future of Amyotrophic Lateral Sclerosis

Understanding ALS and motor neuron degeneration
P. Hande Ozdinler

Northwestern University, Department of Neurology, Feinberg School of Medicine, Chicago, USA

Even though there are thousands of different neuron types in our cerebral cortex, only a distinct neuron
population show vulnerability and progressively degenerate. The upper motor neurons are the cortical
component of motor neuron circuitry that is affected in ALS, and their progressive degeneration, together with
spinal motor neurons, results in paralysis in patients. We have developed approaches to label, isolate and purify
upper motor neurons and generated transgenic reporter mouse models to further investigate the cell biology of
upper motor neurons in relation to disease progression in ALS. Understanding cellular, molecular and genetic
mechanisms for cell type specific neuronal vulnerability will enable building effective treatment strategies for
ALS and related disorders. Here, I will introduce novel approaches and discuss recent findings related to
potential motor neuron degeneration mechanisms in ALS.
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Panel 2:
Psikiyatrik hastaliklarda beyin goriintiileme
Brain imaging in psychiatric diseases

Obsesif kompulsif bozukluk hastalarinda basit bir zihinsel imgenin kognitif
kontrolii: Bir fMRG calismasi

Orhan Murat Kocak?®, Aysegiil Yilmaz?, Cem Atbasoglu**, Metehan Cicek>*

1Kirikkale Universitesi, Tip Fakiiltesi, Psikiyatri Anabilim Dali, Kirikkale

2Ankara Universitesi, Tip Fakiiltesi, Psikiyatri Anabilim Dali, Ankara

3Ankara Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Ankara

‘Ankara Universitesi, Beyin Arastirmalari Uygulama ve Arastirma Merkezi (BAUM), Ankara.

!Kirikkale University, Faculty of Medicine, Psychiatry Department, Kirikkale, Turkey
2Ankara University, Faculty of Medicine, Psychiatry Department, Ankara, Turkey
3Ankara University, Faculty of Medicine, Physiology Department, Ankara, Turkey
“Ankara University, Brain Research Center, Ankara, Turkey

AMAGC: Obsesyonlarin ortaya cikmasinda kognitif kontrol mekanizmalarindaki sorunlarin roli oldugu ileri
surtilmektedir. Bu c¢alismada kognitif kontrol mekanizmalarinin  kullanimini  gerektiren gorevlerin
gerceklestiriimesi sirasinda obsesif bireylerle ve saglikli kontroller arasinda beyin dinamiklerindeki farkhliklarin
arastirilmasi amaglanmistir.

GEREC ve YONTEM: Obsesif kompulsif bozukluk (OKB) hastasi 12 (6 erkek, 6 kadin) ve cinsiyet ile egitim
seviyesi hasta grubuyla eslestiriimis saglikli 12 (kontrol) génullt calismaya alinmistir (tim bireyler saglakti).
Katilimcilar fonksiyonel manyetik rezonans gériintiileme (fMRG) sirasinda 5 gérev gerceklestirdi: imgeleme,
baskilama, silme, serbest imgeleme ve dinlenim. Kognitif kontrol gorevi spesifik olmayan geometrik bir sekil
iceren bir A4 kadid igeriyordu.

BULGULAR: OKB grubu sag inferior paryetal lob, posteriyor singulat korteks ve superior frontal girusta
kontrollere gére daha az aktivasyon gdésterdi. Tim katiimcilarda goérevler sol insular korteksde farkli aktiviteye
neden oldu. Ote yandan OKB grubunun serbest imgeleme (kontrol gérevi) sirasindaki beyin aktivitesi posteriyor
singulat korteks ve superior frontal girusta kontrol grubuna gére daha yiiksek bulundu.

SONUG: OKB hastalarindaki temel sorun, kognitif kontrol gerektiren gérevler sirasinda, sag fronto-paryetal
noral aglar aktive etmede zorluk olabilir ve bu obsesif dislincelerin israrci karakterine yol agabilir.

Anahtar Kelimeler: Obsesif kompulsif bozukluk (OKB), Fonksiyonel manyetik rezonans gériintileme (fMRG),
Kognitif kontrol

Galisma etik kurul onayi almistir. Sunulan galisma Beyin Arastirmalari Dernedi ve Turk Psikiyatri Dernegdi
tarafindan desteklenmistir.

Cognitive control of a simple mental image in patients with obsessive-
compulsive disorder: An fMRI study

OBJECTIVES: Impaired cognitive control mechanisms are suggested to be playing a role in the occurrence of
obsessions. We aimed to investigate the differences in brain dynamics between obsessive individuals and non-
obsessive controls while performing tasks that necessitate involvement of cognitive control mechanisms.
MATERIALS & METHODS: The study included 12 right-handed (6 male and 6 female) obsessive compulsive
disease (OCD) patients and 12 right-handed volunteers matched for gender and level of education (control).
The participants performed 5 tasks while undergoing functional magnetic resonance imaging (fMRI):
imagination, suppression, erasing, free-imagination, and resting. The content of the cognitive control tasks was
an A4 sheet of paper that contained a non-specific geometric shape.

RESULTS: The OCD group had significantly less activity in the right inferior parietal lobe (IPL), posterior
cingulate cortex (PCC), and superior frontal gyrus (SFG) than did the control group. Tasks engaged differential
activity in the left insular cortex (IC) in all the participants. On the other hand, the brain activity of the OCD
group during the free-imagination task (control task) was significantly higher than those of control group in the
PCC and SFG.

CONCLUSION: The main problem of OCD patients might be the difficulty in activating the right fronto-parietal
networks during tasks that require cognitive control, which might result in the intrusiveness of obsessive
thoughts.

Keywords: Obsessive-compulsive disorder, fMRI, Cognitive control

This study was approved by the local ethics committee. The presented study was supported by Brain Research
Society and by Turkish Psychiatry Society.
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Bipolar bozukluk endofenotip arastirmalarinda yeni bir arag: Difiizyon tensor
goriintiileme

Ali Saffet Géndil
Ege Universitesi, Tip Fakiiltesi, Psikiyatri Anabilim Dali, SOCAT LAB, Izmir

Ege University, School of Medicine, Department of Psychiatry, SOCAT LAB, Izmir, Turkey

Bipolar Bozukluk toplumun yaklasik %?1’ini etkileyen yaygin bir psikiyatrik hastaliktir. Hastalik genellikle geng
yaslarda baslar ve alevlenmeler ve remisyon donemleri ile bir 6mir boyu devam eder. Hastalidin, hasta
ailelerinde daha sik gorildigu ve genetik bir gecisi oldugu kabul edildigi halde hastaliga yol agan genler ve
gecis yollari net olarak tespit edilememistir. Bu galismalarin énemli bir eksikligi yatkiliga yol acan ama aile
icinde etkilenmemis bireylerde de olan genleri yontemsel nedenler ile tespit edemiyor olmalandir. Bu
dezavantaji asmak igin endofenotip kavrami ileri siriimustir. Endofenotipler, genetik baglantilari olan biyolojik
belirleyicilerdir. Aile bireyleri arasinda endofenotipik 6zellikler daha asik goriilmektedir ve hastalik durumdan
bagimsiz olarak izlenmektedirler.

Son yillarda bilim adamlar beyin goérintileme yéntemleri kullanarak islevsel ve yapisal biyolojik isaretleyiciler
aramaya baslamislardir. Ancak, bu biyolojik belirleyiciler genellikle hasta ve kontrol gruplarinin karsilastiriimasi
sonucunda elde edilmektedir ve endofenotip adayi olamamaktadirlar. Bu nedenle endofenotip adayi isaretleyici
aramak amaci ile SoCAT Lab’da yaptigimiz arastirmamizda galisma gruplarina hastalarin sagliklh kardeslerini de
dahil ettik. Bu sayede, elde edilecek biyolojik belirleyicilerin genetik 6zelliklerinden emin olunabilecektir.
Calismamizda yeni bir beyin goriintileme y&ntemi olan Diflizyon Tensor Gérintileme (DTG) ydntemni tercih
ettik. DTG, myelin kilifina sahip ve beyindeki merkezleri birbirine baglayan yolaklarin yapisal butlnlagunia test
etme konusunda bize yardimci bir tekniktir. Bu galismada ileri bir yontem olan “Tract based Spatial Statics”
kullandik.

Anahtar Kelimeler: Bipolar bozukluk, Endofenotip, Diflizyon tensdr gérintiileme

Diffusion tensor imaging: A new tool for endophenotype research in bipolar
disorder

Bipolar Disorder is one of the most common psychiatric disorder affecting nearly 1% of total population.
Disease starts at early ages and generally shows relapses and remissions thorough out the life. It is known that
the disease is more prevalent among the relatives of the patients suggesting a genetic transmission. However,
genetic studies did not reach significantly showed clear results about the genetic etiology of the disease. One
caveat of these studies that non-affected members of the family might have the susceptibility genes but do not
show the disease symptoms. To overcome this problem, many researchers focused on endophenotypes of the
disease. Endophenotypes are biological markers with a clear genetic connection. They are primarily state-
independent (manifests in an individual whether or not illness is active) and are within families, endophenotype
and illness co-segregate.

In recent years, scientist started to use neuroimging to figure out biological markers of the disease. However,
these markers were results of group comparison and far from being endophenotype. Therefore, we included
non-affected family members as a third group in our research at SoCAT LAB, Izmir, to investigate possible
endophenotypes by a new neuroimaging tool, Diffusion Tensor Imaging (DTI). DTI helps us to evaluate the
structural integrity myelin pathways which interconnect different centers in the brain. We used Tract Based
Spatial Statics, an advanced technique for group comparisons.

Keywords: Bipolar disorder, Endophenotype, Diffusion tensor imaging
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Anterior singulatin rostral bolgesi: Noérogoriintiileme bulgularinin major
depresyon kapsaminda yeniden degerlendirilmesi

Didem Gokgay
ODTU, Enformatik Enstitiisi, Tip Bilisimi Béliimii, Ankara

METU, Informatics Institute, Department of Medical Informatics, Ankara, Turkey

Major depresyon (MD) tanili hastalarda yapilan kognitif ve emosyonel deneylerde normal populasyona gére pek
cok davranissal, metabolik ve nérofizyolojik farkliliklar gézlenmektedir. Ayrica son yillarda dinlenme durumunda
yapilan nérogéruntiileme galismalarinda da ilagli/ilagsiz hastalar ve normal denekler arasinda giyabi ag (default
network) farklilklari saptanmistir. Ote yandan uzunca bir siiredir MD'li bireylerdeki néroanatomik degisiklikler
incelenmis olup, hipokampus, amigdala ve anterior singulat (ACC) bdlgelerindeki hacim azalmasi literatlirde
yeralmaktadir. Depresyon hastaliinda gézlenen anatomik ve fonksiyonel farkliliklar, ACC'nin rostral bdlgesi
0zelinde degerlendirildiginde emosyonel davranis ile ilgili 6nemli saptamalar yapilabilir.

Anterior singulat bélge, pek cok prefrontal ve limbik alanla baglantilari olan, 6zellikle geliski ¢gozimleme, cevap
inhibisyonu ve hedefe yonelik davranissal islevlerde Ust-dlzey kognitif gorevler lstlenen bir yapidir. ODTU'deki
METUNEURO laboratuvarimizda son 5 yildir ACC'nin alt bdlgelerinin yapisi ve islevleri anatomik ve fonksiyonel
nérogdruntileme teknikleri ile MR verileri kullanilarak arastiriimaktadir. ACC hacmi, korteks alani ve korteks
kalinhgi, dorsal, rostral ve ventral ACC alt-bélgelerinde ayrintili gizimler ile birlikte hesaplanmaktadir. ACC'de
lokalize olan geliski gdziimleme islevi ise 6zel olarak gelistirilmis emosyonel kelime islemleme igeren bir Stroop
deneyi ile olaya-iliskin fMRG paradigmasi kullanilarak incelenmektedir. Prefrontal alanda yeralan normatif ve
bilinglisti emosyonel siiregler, gelistirmis oldugumuz paradigma sayesinde kismi olarak anterior singulat
Uzerinde go6zlemlenebilmektedir. Bulgularimiz literatlrle birlestiginde depresyonda rostral ACC’nin 6nemi daha
acik bir sekilde ortaya gikmaktadir.

Anahtar Kelimeler: Major depresyon, Anterior Singulat, Nérogorintileme

The rostral area of the anterior cingulate: An evaluation of neuroimaging
findings within the scope of major depression disorder

Several behavioral, metabolic and neurophysiologic differences are observed in the cognitive and emotional
experiments performed on the Major Depression (MD) population. In addition, some recent resting state
neuroimaging studies on medicated/unmedicated patients versus normal controls also revealed differences in
the default mode network. On the other hand, within the last decade, volumetric reductions of neuroanatomical
structures such as hippocampus, amygdala and anterior cingulate (ACC) in the MD population have also been
reported in the literature. When the anatomical and functional changes in the MD population is considered
within the context of the rostral ACC, important deductions can be made regarding to emotional behaviour.

The anterior cingulate cortex (ACC) is a structure which is connected to several prefrontal and limbic areas,
while assuming a pivotal role in high order executive functions such as conflict resolution, response inhibition
and goal-oriented behaviour. Within the past 5 years, we have been investigating the structure and function of
the sub-components of the ACC using MR data, in the METUNEURO laboratory situated at METU. The volume,
cortical thickness, cortical surface area of the dorsal, rostral and ventral ACC are being calculated along with
precise anatomical tracings. The emotional conflict resolution function localized in the ACC is being studied
through a newly developed event-related fMR Stroop task which involves emotional word processing. The
normative and conscious emotional processes centered in the prefrontal cortex are partially observed on the
ACC through this task. When we merge our findings with the current literature, the importance of the rostral
ACC in MD is clearly revealed.

Keywords: Major depression, anterior cingulate, neuroimaging
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Obsesif kompulsif bozuklugun iki hemisferli model ile aciklanmasi
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AMAC: Obsesif kompulsif bozukluk (OKB) patogeneziyle iliskili galismalar her iki hemisferde de prefrontal
subkortikal devrelerde fonksiyon bozuklugunu gostermektedir. Ayni zamanda OKB’de korpus kallozum (KK)
anomalileri de rapor edilmistir. KK lezyonlu hastalarda gbzlenen niyete ait geliski ile OKB arasindaki benzerlik
OKB’de hemisferik koordinasyonda bir bozulma ya da disfonksiyonun olabilecedini distndirmektedir. Bu
galismanin amaci OKB hastalarinda bu muhtemel hemisferik koordinasyon bozuklugunu sinamak ve
koordinasyon problemi ile klinik bulgular arasindaki iliskiyi saptamaktir.

GEREC ve YONTEM: Dokuz OKB hastasi ve 9 saglikli géniilliden prozodiyi adirlikli olarak sad hemisferin,
semantigiyse adirhkh olarak sol hemisferin isledigi bilgisinden hareketle olusturulmus deney paradigmasi
sirasinda ve sonrasinda dinlenim halinde EEG kaydi alindi. Deney paradigmasinin asiri artefaktli olmasi
nedeniyle paradigmanin davranis verileri ile dinlenim EEG’sine ait koherans verileri analize katilmistir. Dinlenim
EEG'si delta, teta, alfa ve beta frekans bantlarina ayristirilmis, her bir elektrot ifti igin koherans hesaplanmistir.
Elektrot ciftleri birbirleriyle iliskilerine gore alti farkli elektron cifti bélgesinden birisine girmistir. Iki grup (OKB
ve kontrol) ve alti elektrot gift bolgesi (anterior sol, anterior sag, anterior sol-sag, posterior sol, posterior sag
ve posterior sol-sag) bagimsiz dedisken ve dort bantta elektrot giftleri igin koherans degerleri bagimli dedisken
olmak Gzere MANOVA'ya sokulmustur.

BULGULAR: OKB grubunun kontrol grubuna gore koheransinin az oldugu, posteriorda interhemisferik
koheransin azalmis oldugu ve obsesiflerin yanit zamani dederleri ile koherans dederleri arasinda anlamli pozitif
korelasyonlar oldugu saptanmistir.

SONUGC: Bu sonuglar OKB patogenezinde interhemisferik koordinasyonda bozulmanin hastalik patogenezinde
rolii olabilecegine, bu bozuklugun davranigsal sonuglarinin, en azindan kismen, azalmis koheransla iliskili
problemleri telafi strecinin bir yansimasi olabilecegdine isaret etmektedir.

Anahtar Kelimeler: Obsesif kompulsif bozukluk, Lateralizasyon, Semantik, Prozodi, Koherans.

Explanation of obsessive compulsive disorder using two hemisphere model

OBJECTIVES: Studies regarding obsessive compulsive disorder (OCD) pathogenesis have shown dysfunction in
prefrontal subcortical networks of both hemispheres. Reported corpus callosum abnormalities in OCD and the
similarity between clinical picture of OCD and intentional conflict suggest a dysfunctional hemispheric
coordination. The aim was to examine this possible disturbance in hemispheric coordination and to determine
the relationship between these coordination problems and the clinical findings in OCD patients.

MATERIALS & METHODS: Nine OCD patients and 9 control subjects were participated in the study. EEG was
recorded for event related coherence analysis during a paradigm that was designed according to the fact that
the right hemisphere was more involved in processing of emotional prosody and the left hemisphere was more
involved in processing of semantic content and during resting state after the paradigm was performed. Because
of motion artifacts, only EEG record in resting state and behavioral data obtained from the paradigm were
involved in the analysis. EEG signal was decomposed into delta, theta, alpha, beta bands. Electrode pairs were
attained to one of six electrode pair regions. Two groups (OCD and controls) and six electode pair regions
design MANOVA was used. Coherence values of electrode pairs in delta, teta, alpha and beta bands were
dependent variables.

RESULTS: The OCD group showed significantly decreased coherence which was more obvious in posterior left-
right region. There were also significant positive correlations in OCD group between reaction time and
coherence values.

CONCLUSION: These results suggest that disturbance in interhemispheric coordination have a role in OCD
pathogenesis.

Keywords: Obsessive compulsive disorder, Lateralization, Semantic, Prosody, Coherence
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Subtalamik niikleusun derin beyin stimiilasyonunun duygudurum
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Subtalamik nikleusun (STN) bilateral ylksek frekansli uyarimi (HFS), ilerlemis Parkinson hastaliginda (PH)
hareket bozuklugunun tercih edilen cerrahi tedavi yéntemidir. Ancak bu islem néronal kékeni bilinmeyen bir
sekilde gokkin duygudurumu da igeren gesitli psikiyatrik sorunlara neden olmaktadir. STN’e uygulanan HFS'nin
mezensefalonda 5-hidroksitriptamin (5-HT) noronlarini baskilayarak depresyon benzeri davranis degisikliklerine
neden olduguna iliskin bulgularimizi sunmak isteriz. Calismamizda, STN’e uygulanan bilateral HFS'nin sigan
dorsal rafe nukleusundaki 5-HT néronlarinin ateslenmesini stirekli olarak baskiladigini (% 40-50), 5-HT
noronlari disindaki hiicrelerde benzer bir etkisi olmadigini gésterdik. Bu etki, klinik olarak etkin bulunan uyarim
parametrelerinde (=100 Hz, =30 pA) belirgin olmus, yakin komsulukta ya da uzak hedeflere uygulanan HFS ile
g6zlenmemis ve benzer degisiklikler bir sican PH modelinde de saptanmistir. Bilateral STN HFS’nin sik kullanilan
bir deneysel depresyon paradigmasinda (zorla ylzme testi) depresyon benzeri davranisi ortaya gikardigi, benzer
etkinin PH sican modelinde de tekrarlandigi gdosterilmistir. Bu davranis degdisikliklerinin segici 5-HT gerialim
inhibitéri antidepresanlari ile geri gevrilebilmesi, etkinin azalmis 5-HT noéron etkinligi ile iliskili oldugunu
distndlirmektedir. Sonug olarak, bu bulgular Parkinson hastalarinda bilateral STN HFS ile gorilen psikiyatrik
yan etkilerin 5-HT islevlerinde azalmayla iliskisini gostermekte ve bu yan etkilerle klinikte basetmek igin
rasyonel bir zemin saglamaktadir.

Anahtar Kelimeler: Subtalamik nikleus, Derin beyin stimulasyonu, Parkinson hastaligi, Serotonin, Depresyon

Effects of deep brain stimulation of the subthalamic nucleus on mood

Bilateral, high frequency stimulation (HFS) of the subthalamic nucleus (STN) is the surgical therapy of choice
for movement disability in advanced Parkinson’s disease (PD) but this procedure evokes debilitating psychiatric
effects, including depressed mood, of unknown neural origin. Here we report the unexpected finding that HFS of
the STN inhibits midbrain 5- hydroxytryptamine (5-HT) neurons to evoke depression-related behavioural
changes. We found that bilateral HFS of the STN consistently inhibited (40-50 %) the firing rate of 5-HT
neurons in the dorsal raphe nucleus (DRN) of the rat, but not neighbouring non-5-HT neurones. This effect was
apparent at clinically relevant stimulation parameters (=100 Hz, =30 pA), was not elicited by HFS of either
neighbouring or remote structures to the STN, and was still present in rat models of PD. We also found that
bilateral HFS of the STN evoked clear-cut, depressive-like behaviour in a widely used experimental paradigm of
depression (forced swim test), and this effect was also observed in a PD model. Importantly, the depressive-
like behaviour elicited by HFS of the STN was reversed by a selective 5-HT reuptake inhibitor antidepressant,
thereby linking the behavioural change to decreased 5-HT neuronal activity. Overall, these findings link reduced
5-HT function to the psychiatric effects of HFS of the STN observed in PD patients, and provide a rational basis
for their clinical management.

Keywords: Subthalamic nucleus, Deep brain stimulation, Parkinson’s disease, Serotonin, Depression
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Yaygin gorilen psikiyatrik bozukluklardan majér depresyonda tedaviye yanit alinmadiginda uygulanacak tedavi
stratejilerinde son donemde yeni gelismeler olmaktadir. Nukleus akumbens (NAc) derin beyin stimilasyonunun
(DBS) depresyon belirtilerinin yatismasinda anlamli ve kalici bir etkiye sahip oldugu bildirilmistir. Ancak, bu
bdlgeyi hedef alan DBS’nun hangi mekanizma ile duygudurumla iligkili davranigsal degisikliklere neden oldugu
tam olarak bilinmemektedir. Calismamizda, siganlarda NAc (gekirdek ve kabuk alt bdlgelerinin) derin beyin
uyarilmasinin 6grenilmis caresizlik, sikroz tliketimi (hedoni), motivasyon ve anksiyete dizeyleri Uzerindeki
etkilerini inceledik. Siganlarin bir grubu kronik hafif stres (KHS) paradigmasi kapsaminda 21 giin boyunca farkli
hafif stresdrlere maruz birakilirken, bir gruba herhangi bir islem yapilmadi. KHS uygulanan grupta anksiyete
dizeyinde artma, motivasyon ve hedonik davranista azalma saptandi; bu grupta vicut agirhgi artisi kontrol
grubundan dusik bulundu. Strese maruz kalmayan sicanlarda, NAc gekirdedinin ylksek frekansh uyariimasi
(HFS, 100Hz), dusuk frekansh uyariimasiyla (10Hz) Kkarsilastirildiginda anlamh antidepresan etkinlik
gostermistir. NAc gekirdegdinin yiiksek frekansh uyariimasi motivasyon ve hedoni diizeylerinde artisa, anksiyete
ve 6grenilmis caresizlik ile ilgili davranislarda azalmaya neden olmustur. Ancak bu antidepresan benzeri etkiler
KHS’e maruz kalmis hayvanlarda saptanmamistir. NAc kabugunu hedefleyen DBS ile antidepresan benzeri
etkinlik gézlenmemistir. Sonug olarak, NAc gekirdedine yo6nelik DBS'in depresyon modelinde etkisi olmazken,
strese maruz birakilmamis siganlarda antidepresan etkileri oldugu gésterilmistir.

Anahtar Kelimeler: Nikleus akumbens, Derin beyin stimilasyonu, Depresyon

Deep brain stimulation of the nucleus accumbens in an animal model
of depression

Major depression is the most common of all psychiatric disorders. For patients who remain severely depressed,
a novel strategy has been introduced recently. Deep brain stimulation (DBS) of the nucleus accumbens (NAc)
has been reported to cause a striking and sustained remission of depressive symptoms. Nevertheless, the
mechanism by which DBS of this region improves mood-related behaviours remains largely unknown. In this
study, we explored the effects of NAc (two subterritories, core and shell) stimulation on learned helplessness,
sucrose consumption (hedonia), motivation and anxiety levels in both naive and depressed animals predisposed
to chronic mild stress paradigm. Stressed animals were submitted to different mild stressors for 21 days. Our
results demonstrated that high-frequency stimulation (HFS, 100Hz) of the NAc core produced a significant
antidepressant response as compared to low-frequency stimulation (10 Hz) in naive animals. NAc core HFS
increases the levels of motivation and hedonia; meanwhile, it also reduced the levels of anxiety and learned
helplessness behaviours. In the animal model of depression, rats showed a remarkable increase of anxiety,
decrease of hedonic and motivation levels, as well as reduction of weight-gain in comparison with non-
depressed animals. Importantly, antidepressant-like effects were not observed by DBS in this animal model of
depression. In conclusion, DBS of the NAc core has anti-depressent effects in naive, but not in experimentally
depressed animals. While, NAc shell DBS showed no potential anti-depressant effects.

Keywords: Nucleus accumbens, Deep brain stimulation, Depression
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Duygudurum bozukluklarinda bazal gangliyonlarin rolii
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Bazal gangliyonlarin farkli yapi ve altbdlgelerinin kortikal ve limbik baglantilan araciligiyla duygu, dislince ve
davranis stregleri tzerinde etkili oldugu bilinmektedir. Depresyon ve mani gibi duygudurum bozukluklariyla
siklikla iliskilendirilen sinir devreleri kortikal ve subkortikal yapilarla karsilikh etkilesim igindeki bazal gangliyon
bblgelerini de igermektedir. Yapisal goériintileme calismalari ve o6limardi incelemeler depresyon ile bazal
gangliyon yapilari arasindaki iliski Uzerine kanitlar saglamaktadir. Hastalik dénemlerinde yapilan gérintileme
calismalari, nukleus akumbensi de iceren ventral striatumdaki islevsel dedisikliklerin hastalik siddetiyle ve
tedavi yanitiyla ilgili olduguna isaret etmektedir. Benzer islevsel degisiklikler saglikl bireylerde tetiklenen farkli
duygulanimlarla da gosterilmektedir. Bu bulgularin yani sira bazal gangliyon yapilarini da iceren bazi yapisal ve
islevsel farkhhklarin iki-uglu duygudurum bozukluguyla ilgili endofenotip 6zelligi tasidigi 6ne surulmektedir.
Hareket bozukluklarinin tedavisinde yaygin kullanim alani bulan derin beyin stimilasyonunun (DBS) subtalamik
nikleusa uygulandiginda bilissel ve duygulanimla ilgili cesitli etkileri oldugu bildirilmistir. Tedaviye direngli
depresyon hastalarinda etkili oldugu gosterilen DBS’nin hedeflerinden biri de nlkleus akumbenstir. Bazal
gangliyon bilesenlerine yonelik DBS uygulamasinin duygudurum diizenlenmesi ile iliskili sinir devrelerinin
isleyisini degistirerek bu etkilere neden oldugu o6ne sirtlmektedir. Gozden gecirilen bulgular, bazal
gangliyonlarin farkh bilesenlerinin duygudurum bozukluklarinin patofizyolojisinde 6nemli ve altbdlgeye 6zgu rol
oynadiklarina isaret etmektedir.

Anahtar Kelimeler: Duygudurum bozukluklari, Bazal gangliyonlar, Nérogériintileme, Derin beyin
stimulasyonu

The role of basal ganglia in mood disorders

Basal ganglia have long been known to influence affect, cognition and behavior through their limbic and cortical
connections. Brain circuitry often considered to be dysfunctional in mood disorders as depression and mania,
includes sections of basal ganglia as well as other subcortical and cortical structures. Structural imaging and
postmortem research have provided evidence on the involvement of basal ganglia in the pathophysiology of
depression. Imaging studies performed during depression revealed functional differences in ventral striatum,
including nucleus accumbens, which was frequently shown to be related with the severity of the symptoms and
response to the treatment. Similar functional changes were shown in healthy individuals upon induction of
similar affective states. In addition, some structural and functional characteristics related with basal ganglia
have been proposed to be endophenotypes for bipolar affective disorder. Deep brain stimulation (DBS), which is
widely used for the treatment of movement disorders, has been repatedly reported to result in various cognitive
and affective side effect, especially when applied to the subthalamic nucleus. Recently, nucleus accumbens DBS
has been shown to be effective in the management of treatment resistance in depression. DBS targeting
elements of basal ganglia is proposed to modify the function of the neural circuitry of mood regulation.
Evidence reviewed signify that different structures in basal ganglia play a significant and subregion specific role
in the pathophysiology of mood disorders.

Keywords: Mood disorders, Basal ganglia, Neuroimaging, Deep brain stimulation
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Serebral kortikal gelisim basamaklari kompleks bir zincirdir. Bu basamaklarda herhangi bir defekt fonksiyonel
ve/veya yapisal bozukluklar olarak kendini géstermektedir. Embriyonik, fetal veya perinatal dénemlerde ortaya
ctkan anormal beyin dokusuna gesitli kaynaklarda kortikal displazi, disgenezi, veya malformasyon denmektedir.
Kortikal displazi (KD), fokal veya diffliz olabilir ancak klinik tablo gelisimsel anomalinin biyikligu ile korelasyon
gostermeyebilir. Gergek insidans bilinmemektedir. Epilepsi cerrahi merkezine basvurular gézonine alinarak
yapilan calismalarda kortikal displazi insidansi %12-40 arasinda degismektedir. Klinik olarak asemptomatik
olabilecedi gibi, sadece fonksiyonel bir bulgu (ndbet) ve/veya adir motor ve mental retardasyon tablosu
gorilebilir. KD'nin gergcek insidansini tahmin etmek glctir. Tek bir antite olmadigi igin sitolojik ve
organizasyonel olarak ayrimina galisiimaktadir ve simdiye kadar birgok molektler fenotip ve genetik farkhliklar
tanimlanmistir. Klinikte karsimiza ilag tedavisine direngli epilepsili olgular olarak gelmektedir.

Anahtar Kelimeler: Kortikal displazi, Epileptogenez, Direngli epilepsi
Epileptogenesis in cortical dysplasia

Cerebral cortical development involves a complex chain of events. A defect in any of these developmental steps
presents as functional and/or structural abnormalities. Development of abnormal brain tissue in embryonic,
fetal or perinatal periods is referred as cortical dysplasia (CD), dysgenesis, or malformation. CD can be focal or
diffuse, but the clinical findings may not correlate with the severity of the developmental anomaly. The true
incidence of the disease is unknown. In studies conducted by taking into consideration the applications to
epilepsy surgery centers, the incidence of CD is estimated to range from 12% to 40%. CD may be clinically
asymptomatic or may present merely with a functional sign (seizure) and/or severe motor and mental
retardation. Since the disease appears not to be a single entity, efforts have been focused on establishing
cytological and organizational classifications and so far many molecular phenotypes and genetic variations have
been identified. Patients usually present with epileptic seizures resistant to drug treatment.

Keywords: Cortical dysplasia, Epileptogenesis, Resistant epilepsy
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Kortikal displazi ve epileptogenezde patoloji

Bilge Bilgic
Istanbul Universitesi, Istanbul Tip Fakiiltesi, Patoloji Anabilim Dali, Istanbul

Istanbul University, Istanbul Faculty of Medicine, Department of Pathology, Istanbul, Turkey

Kortikal gelisimle ilgili malformasyonlar, bir dizi yapisal bozuklugu kapsar. Bu grup hastaliklarda, en sik
karsilasilan klinik bulgu epilepsidir. Kortikal gelisim bozuklugu baslidi altinda toplanabilecek bu hastaliklarin
siniflandiriimasi, biylk oOlglide morfolojiye dayanmaktadir. Epilepsiye neden olan patolojiler arasinda ilk iki
sirada yer alan mezial temporal skleroz ve disik gradli gliondronal timérleri, %13 ile kortikal displaziler
izlemektedir. Ilaca direncli epilepsilerde sik rastlanan fokal KD’ler klinik ve histopatolojik 6zellikler dikkate
alinarak, alt gruplara ayrilmistir. Bunlar tek basina gorilebilecedi gibi vaskiler malformasyon, hipokampal
skleroz veya timore eglik edebilirler. Morfolojik spektrumda dismorfik, immatir noéronal hicreler, balon-
néronlar, ndronal hiicre gruplasmalari, beyaz maddede noronal heterotopi, subpial yerlesimli néronlar ve
tabakalanma bozukluklari yer almaktadir. Bunlara ek olarak, epilepsi tani ve tedavisinde kullanilan yéntemlere
bagli meningeal fibrozis, kronik inflamasyon, infarktoid odaklar gorilebilir. Epilepsi olgularinda odagin yerlesimi,
sliresi ve sikligi g6z 6nine alinarak yapilan sistematik dederlendirmeler, farkl olgu tipleriyle korelasyona olanak
sadlayabilir ve patogeneze isik tutabilir.

Anahtar Kelimeler: Kortikal displazi, Epileptogenez, Direngli epilepsi

Pathology in cortical dysplasia and epileptogenesis

Malformations of cortical development involve a series of structural disorders. The most common clinical
manifestation in these disorders is epileptic seizures. The classification of malformations of cortical development
is largely based on histological features. Among the most frequent pathologies causing epilepsy are mesial
temporaal sclerosis and low-grade glioneuronal tumors followed by CD with a prevalence of 13%. Focal CD
which is encountered frequently in drug-resistant epilepsies has been classified into subgroups according to
clinical and histopathological features. These entities can be seen alone or in conjunction with vascular
malformations, hippocampal sclerosis or tumors. A wide spectrum of histological findings is recognized including
dysmorphic immature neurons, balloon-cells, clustering of neurons, neuronal heterotopia in the white matter,
subpial neurons and loss of cortical lamination. In addition, meningeal fibrosis, chronic inflammation, foci of
infarction can be seen depending on the methods used in the diagnosis and treatment of epilepsy. Systematic
evaluations considering the localization of foci, duration and frequency of seizures in epileptic patients may
enable correlations among different types of cases and can elucidate the pathogenesis of the disease.

Keywords: Cortical dysplasia, Epileptogenesis, Resistant epilepsy
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Kortikal displazide hayvan modelleri
Animal models in cortical dysplasia

Mehmet Kaya
Istanbul Universitesi, Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul
Istanbul University, Istanbul Faculty of Medicine, Department of Physiology, Istanbul, Turkey

Kortikal displazi (KD) zemininde ortaya gikan epileptogenezin mekanizmalarini izah etmek igin hayvan modelleri
kullanilmaktadir. Bu modeller baglica fokal dondurma hasari, uterusa kimyasal ajan veya irradiyasyon
uygulanmasi ve genetik uygulamalardan olusmaktadir. Hayvan modelleri kullanilarak beyin dokusunda ortaya
konulan histopatolojik degisiklikler cok buylk oranda insan KD’sindeki tabloya benzerlik géstermektedir
Hayvanda irradiyasyon modeli ile olusturulan KD zemininde, akut veya kindling ndbetlerin néron, astrosit,
perisit ve kapiller endotel htcrelerini olusturdugu norovaskiler yapi UGzerine olan karsilhkl etkileri cok iyi
bilinmemektedir. Nérovaskiler yapinin énemli bir elemani olan ve kan-beyin bariyerini olusturan beyin kapiller
endotel hicrelerinin hem KD zemininde hem de akut veya kindling noébetler sirasindaki fonksiyonel ve
morfolojik Ozelliklerindeki degisiklikler, 6zellikle néronal homeostazisin bozulmasina ve bunun sonucu olarak
noronal aktivasyon artisi ile ndbetlerin ortaya cikisina veya siddetlenmesine katki verebilir. Insan ve hayvan
galismalarindan elde edilecek sonuglar hem KD’de goriilen epileptogenezin mekanizmalarini anlamamiza hem de
bu konuda etkili tedavi yollarinin ortaya konulmasina katki saglayacaktir.

Anahtar Kelimeler: Kortikal displazi, Epileptogenez, Direncli epilepsi
Epileptogenesis in cortical dysplasia

Animal models are used to explain the mechanisms of epileptogenesis associated with cortical dysplasia (CD).
These models mainly include focal freeze lesions, in-utero exposure to chemical agents or irradiation and
genetic applications. Histopathological changes in brain tissue in these animal models are quite similar to those
observed in human CD. In the setting of CD induced experimentally by in-utero irradiation, the impact of acute
or kindling seizures on neurovascular structures comprising neurons, astrocytes, pericytes and capillary
endothelial cells is not well known. The brain capillary endothelial cells which form the blood-brain barrier and
are one of the major constituents of the neurovascular unit may display alterations in functional and structural
characteristics in the setting of CD and during acute and kindling seizures leading to deterioration of neuronal
homeostasis and the resultant neuronal activation which may evoke or aggravate seizures. Data from further
human and animal studies may provide a better understanding of the mechanisms of epileptogenesis in the
setting of CD and contribute to the development of effective treatment modalities.

Keywords: Cortical dysplasia, Epileptogenesis, Resistant epilepsy
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Ag bilimine bakis

Haluk Bingdl
Bogazici Universitesi, Bilgisayar Mithendisligi Béliimdi, Istanbul
Bogazici University, Department of Computer Engineering, Istanbul, Turkey

Bir gok disiplinde birbirleri ile etkilesen birimler incelenir. Bir bilgisayar agina bagl bilgisayarlar kendileri
farkinda olmasada birbirleri ile bilgi degisiminde bulunur. Biz arkadaslarimiz ile konusuruz. Sirketler
birbirlerinden mal alir. Bankalar birbirlerinden fonlar alir. Ulkeler de birbirlerine parasal destek olur. Proteinler
birbirleri ile etkilesir. Sinirbilim acgisindna bakildiginda bir neron digerine bilgi aktarir.

Cok farkh alanlardan gelen etkilesim bilgilerinde benzerlikleri gikarabilmek igin kuvvetli bir gésterime gereksinim
vardir. Cizge kurami bu acidan elimizdeki tek aractir. Bir gizge digumler ve kenarlardan olusur. Etkilesen
birimler digumler ile gdsterilir. Iki birim etkilesiyorsa, karsilik gelen diigiimler bir kenar ile birbirlerine baglanir.
Bu sekilde gizgeler olusturulduktan sonra gizge kuraminda kullanilan &lgltler kullanilabilir olur.

Cok farkli alanlardaki etkilesmelerden olusturulan cizgelerde bazi ortak gézlemler yapimistir. Ornegin digim
sayilari genelde ylksektir. Kenar sayisi oransal olarak ktglUktur. Bir digimden bir baskasina genellikle bir yol
vardir. Bu yollarin ortalamasi beklenenden daha kisadir. Duglmler gruplar halinde birbirlerine baglanir. Ayni
gruptan olan digumler birbirleri ile sik baglanti yaparken, iki farkli grupdan digtimler arasinda baglanti bulmak
zordur.

Bu konusmada son zamanda ag bilmi olarak da adlandirilan bu yeni disipline genel bir bakis verilecektir.

A review of the science of networks

In many disciplines we deal with interacting units. Computers on a computer network exchange information
even if one computer does not communicate “consciously” with another one. One talks to her friend. A
company purchases some goods from another. Banks get funds from other banks. A country gets loans from
other countries. A protein interacts with another protein. In the domain of neuroscience, a neuron is connected
to another neuron.

In order to investigate patterns of interactions in such diverse domains a powerful representation is necessary.
Graph theory is currently is the only tool that we have. A graph is composed of nodes and edges. The units are
represented as the nodes. If two units interact, then the corresponding nodes are connected by an edge. Once
a graph is obtained graph theoretical metrics can be applied to the graphs obtained from different domains.
Some common observations on such graphs are that the numbers of nodes are large, the numbers of edges are
quite small. Generally it is possible to go from one node to any other. The average length of such paths is
unexpectedly small. Nodes are grouped in such a way that the nodes within the group are highly connected
while two nodes from different groups are not.

In this talk we provide a review of so called the science of networks which investigates.
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Alzheimer hastaliginda beynin varsayilan durum aginin gizge kuramiyla
incelenmesi

Koray Ciftgi
Namik Kemal Universitesi, Corlu Mithendislik Fakiiltesi, Biyomedikal Miihendisli§i Béliimii, Corlu, Tekirdad, Ttirkiye.
Namik Kemal University, Corlu Engineering Faculty, Department of Biomedical Engineering, Corlu, Tekirdag, Turkey

AMACGC: Alzheimer hastalarinin beynin varsayilan durum aglarinin (VDA) islevsel baglantiliik 6rintisi geng ve
yasl kontrollerle karsilastirmali olarak asgari tarama adaci kullanilarak incelenmistir.

GEREC ve YONTEM: Uluslar arasi bir veritabanindan (www.fmridc.org) alinmis islevsel manyetik rezonans
gorintileme (iMRG) verileri (#2-2000-1118W) kullanilmistir. Bu verilerde Alzheimer hastalari ile geng ve yasli
kontrol gruplarindan basit bir duyusal-motor gérev sirasinda iMRG kaydi yapilmistir. IMRG verilerinin &nislemesi
icin FSL yazilim paketi kullanilmistir. Deneklerin iglevsel beyin aglarinin olusturulmasinin ardindan bu aglar
Uzerinden Kruskal algoritmasi kullanilarak asgari tarama agaglari belirlenmistir. Asgari tarama agaci bir agin
tim dugumlerini toplam yolu en kisa yapacak sekilde birbirine baglayan yollarin kiimesidir. Denek agaglarindan
grup adaglarinin tiretilmesi igin 6zgikarim yéntemine basvurulmustur.

BULGULAR: Alzheimer hastalarinda VDA etkinliginden olusturulan asgari tarama adaclarinin diger iki denek
grubuna gore daha ayrismis bir goérintl sergiledigi gosterilmistir. Bu ayrisma hipokampis / parahipokampis'iin
agin geri kalanindan izole olmasina neden olmustur.

SONUG: Alzheimer hastaliginda beynin islevsel etkinliginde meydana gelen dedisimlerin beynin baglantiihidini
temsil eden karmasik agin omurgasi olarak nitelendirebilecedimiz asgari tarama agacina yansidigi géralmastur.

Anahtar Kelimeler: Beyin baglantilihdi, Alzheimer hastaligi, Cizge kurami

Graph theoretical analysis of the default mode network during alzheimer's
disease

OBJECTIVES: Functional connectivity patterns of the default mode network (DMN) of Alzheimer's disease
patients were investigated by minimum spanning trees in comparison with young and elderly control groups.
MATERIALS & METHODS: A functional magnetic resonance spectroscopy (fMRI) dataset (#2-2000-1118W)
from an international fMRI repository (www.fmridc.org) was used. These data were obtained from Alzheimer's
disease patients, and young and elderly healthy controls during a simple sensory-motor task. FSL package was
used for the preprocessing of fMRI data. Following the generation of the functional networks of the subjects,
minimum spanning trees were computed using Kruskal's algorithm. Minimum spanning tree is a subnetwork
which connects all the nodes of a network with minimum total path length. Trees corresponding to each group
were inferred using a bootstrap method.

RESULTS: It was observed that the minimum spanning trees of the patients were segregated significantly
more than the other two control groups. This segregation resulted in the isolation of the hippocampus /
parahippocampus from rest of the network.

CONCLUSION: It was concluded that the alterations of the functional activity of the brain during Alheimer's
disease was reflected by the minimum spanning tree which might be designated as the backbone of the
complex brain network.

Keywords: Brain connectivity, Alzheimer's disease, Graph theory
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Noro-optik goriintiileme ile islevsel baglantisalligin incelenmesi

Ata Akin
Bogazigi Universitesi Biyomedikal Miihendisli§i Enstitiisii, Istanbul

Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey

AMAC: Noro-Optik Gorlinttleme ile islevsel baglantisalligin hesaplanmasi

GEREC ve YONTEM: Néro-optik gériintiileme teknigi islevsel yakin kizilalti spektroskopi (iYKAS) temelli bir
Olgiimdilr. Bu panel sunusumuzda 6nce iYKAS teknolojisi anlatildiktan sonra bu sistemle kaydedilmis gesitli
psikiyatrik hastaliklardaki verilerin analiz sonuglari sunulacaktir. Markov Zincirleri modeli ve ortak bilgi tabanh
gelistirdigimizi iki farkli algoritma ile analiz ettigimiz sizofren ve dikkat eksikligi bozuklugu olan hastalarin
sonuglarini sunacadiz.

BULGULAR: islevsel baglantisaligin (IB) iki farkli yéntemle incelendigi arastirmalarimizda saglikli kontrollerle
sizofren ve DEHB hastalar arasinda énemli farklar bulduk. Ilag aldiktan sonra yapilan analizlerde ise DEHB
hastalarinin islevsel baglantisalliklarinin normallestigi gézlemlendi.

SONUG: iYKAS teknolojisi ise hizli ve giivenilir bir sekilde iBlerin hesaplanabildigi gsterilecektir. Ayrica 6zellikle
bilissel ve duygusal bozukluklarla seyreden psikiyatrik hastaliklarin altinda vyattigi distndlen islevsel
baglantisallik hipotezinin de dogrulandigini g6sterecegiz.

Anahtar Kelimeler: fNIRS, islevsel baglantisallik, Néro-optik gériintiileme
Investigation of the functional connectivity with neuro-optical imaging

OBJECTIVES: Computation of functional connectivity by using neuro-optical imaging

MATERIALS & METHODS: Neuro-Optical Imaging technology is a measurement method based on the
functional near infrared spectroscopy (fNIRS). This panel presentation will introduce the basic concepts of
neuro-optical imaging and fNIRS and then present data and analysis results obtained from several psychiatric
patient groups. Results computed via a Markov-chain model and Mutual Information based FC will be presented
and discussed.

RESULTS: We have observed significant differences in FCs computed via two different methods for healthy
controls and psychiatric patients. We observed that the FC normalized after medication for patients with
Attention Deficit and Hyperactivity Disorder.

CONCLUSIONS: fNIRS technology is shown to provide a reliable and accurate computation of the FC. We will
try to convince that the hypothesis stating that weakening in FC exists in psychiatric patients with cognitive and
emotional impairments can be verified with this technology.

Keywords: fNIRS, Functional connectivity, Neuro-optical imaging
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Islevsel baglhiligin nérogériintilleme yontemleriyle dlgiilmesi

Ahmet Ademoglu
Bogazigi Universitesi, Biyomedikal Miihendisli§i Enstitiisii, Istanbul

Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey

BOLD sinyalinin ylksek uzaysal ¢ézunurlagu ile EEG'nin ylksek zamansal ¢6ztnurliglyle birlestiginde EEG-
fMRI kaynasimi islevsel nérogoriintilemede gekici bir yaklasim olmaktadir. Duyarga uzayinda kaydedilen gok
kanalli EEG verileri dagitik kaynak goérinttleme teknikleri yardimiyla gericatilmis EEG kaynak gérinttlerine
dénugstlraldiginde, BOLD sinyalleriyle voxel seviyesinde kaynastirilabilmektedir. Hemodinamik yanitla
beyindeki elektrofizyolojik etkinlik arasindaki iliskiyi ayni anda kaydedilen fMRI ve EEG Olgimlerini

kullanarak duragan hal gérsel uyarilma kosullari altinda inceledik. Normal deneklerden 6, 8, 10 ve 12 Hz.
siklikli duragan hal goérsel uyarilarina karsi olusan EEG-fMRI verileri kaydedildi. Genel Dogrusal Model yardimiyla
gerigatilmis kaynak EEG glcd ile élgilen BOLD yaniti arasindaki ilinti kestirilerek her voxelde asimetrik bir EEG-
fMRI kaynasimi gercgeklestirildi. BOLD sinyalinin uyari sikhdi ve onun harmoniklerinde olusan toplam duragan
hal EEG guicl kestirildi ve farkl uyari frekanslarina bagli olarak beynin siklik davranisi ortalama EEG ve

BOLD etkinlikleriyle belirlendi. Sonuclar géstermektedir ki ylksek metabolik gereksinimin uyari sikhdi ve onun
harmoniklerinde olusan toplam EEG ile pozitif, geriye kalan alfa bandindaki EEG etkinligindeki ile negatif ilinti
gOsterdigi bazi bélgeler mevcuttur. Ayrica diislik metabolik gereksinim gésteren bazi yerlerde EEG'de ylksek
eszamanllk oldugu da gorilmektedir.

Measuring the functional connectivity with neuroimaging techniques

When the high spatial resolution of BOLD signal combines with the high temporal resolution of EEG the EEG-
fMRI fusion becomes attractive approach in functional neuroimaging. When the mulitchannnel EEG data
recorded from the sensor space is transformed to source reconstructed EEG data using distributed source
imaging techniques, it may be fused with the BOLD signal on a voxel. We investigated the relationship between
the hemodynamic response and the electro-physiological activity of the brain using fMRI and EEG
measurements simultaneously recorded under steady state visual stimulation conditions. EEG-fMRI data in
response to steady state visual stimulation at 6,8,10 and 12 Hz.were collected from normal subjects. An
asymmetric EEG-fMRI fusion is performed using a general linear model which estimates the correlation
between source reconsted EEG power and the measured BOLD response at each voxel. The correlation of
BOLD response with the total steady state EEG power at the stimulation frequency and its harmonics were
estimated and the frequency behavior of the brain was determined by the mean EEG and BOLD activity across
different stimulation frequencies. The results show that there are regions where there is a positive correlation
between a high metabolic demand and the total EEG power at the stimulation frequency together with its
harmonics, and a negative correlation between that and the EEG powerinthe rest of the alpha
band. Additionally, some regions are observed where there is alow metabolic demand and a high EEG
synchronization.

37



Paneller / Panels

Panel 6:
Beyin tiimorlerinin molekiiler biyolojisi
Molecular biology of brain tumors

Gliomlarin molekiiler biyolojisi

Melike Mut

Hacettepe Universitesi, Tip Fakiiltesi, Nérosiriirji Anabilim Dali, Ankara

Hacettepe University, Faculty of Medicine, Department of Neurosurgery, Ankara, Turkey

Gliomlarin molekdler biyolojisi karmasik bir yapiya sahiptir ve devam eden yogun calismalara ragmen ancak bir
kismi aydinlatilabilmistir. Bu grup iginde en gok galisilan astrositomlar ve oligodendrogliomlardir. Astrositomlar
ya diusik dereceli olarak baslar ve glioblastoma ilerler; ya da “de novo” primer glioblastom olarak olusurlar.
IDH1 mutasyonlar distkten yiksek dereceye ilerleyen gliomlarda gorullrler. Sekonder glioblastomlarin izledigi
molekiler yol p53 tumodr supresor gen bozukluklari veya platelet derive blylime faktéri bozukluklar,
kromozom 7 kazanclari ile baglar ve timor ilerledikge hiicre siklus kontrol bozuklari olaya eslik eder. Malign
transformasyon sirasinda gorilen hiicre siklus bozukluklari, CDKN2A delesyonu, kromozom 19q kaybi ve PTEN
bozukluklaridir. Primer glioblastomlarinin 6zelligi epidermal blylme faktér ve reseptor (EGFR) bozukluklari,
PTEN kaybi ve kromozom 10 kayiplaridir. Oligodendrogliomlarda 1p/19q kayiplari sik gérulir. Gliomlarin kéken
aldigi hticre halen tartismalidir. Genetik olaylarin yani sira hiicrenin sinyal iletim yollarindaki bozukluklar tim
gliomlarda tanimlanmistir. Bunlar iginde &zellikle EGFR alt yolunda yer alan Ras/MAPK yolu ve PTEN tarafindan
kontrol edilen PI3K/Akt yolu 6nemli sinyal iletim yollaridir. Gliomlarin bir baska 6zelligi, anjiogenez ve
invazyonda da yine blyume faktérleri (EGFR, VEGF) ve gesitli proteazlar ve integrinler rol oynamaktadir. Son
zamanlarada IDH1 ve IDH2 mutasyonlarinin glioma patogenezindeki 6neminin anlasiimasi ile yeni prognostik
faktorler olarak klinik kullanima girmistir. Sonug olarak, gliomlarin gogalmasini, invazyon ve anjiogenezini
saglayan molekiller mekanizmalar karmasiktir ancak daha iyi anlasiimalariyla birlikte yeni tedavi hedefleri
olusmaktadir.

Molecular biology of gliomas

Molecular biology of gliomas is complicated, and a small portion of complex mechanisms has been elucidated
though the ongoing intensive studies. Mostly studied groups are astrocytomas and oligodendrogliomas.
Astrocytoma may arise “de novo” as primary glioblastomas or may progress from lower grade tumors. IDH1
mutations are most commonly seen in this progression form low grade to high grade gliomas. p53 tumor
supressor gene mutations are common events in secondary gliomas followed by chromosome 7 gains and
platelet derived growth factor disorders and dysregulation of cell cycle. Cell cycle disorders with CDKN2A
deletions, chromosome 19q loss and PTEN loss are seen during malignant transformation. Primary
glioblastomas show EGFR disorders and loss of PTEN or chromosome 10. Loss of 1p/19q is typical for
oligodendroglial tumors. The cell of origin for glial tumors are still debatable. Disorders of genetic structure and
signal transduciton pathways are described in gliomas. Ras/MAPK and PTEN regulated PI3K/Akt pathways,
which are located downstream of EGFR are frequently affected. Moreover, angiogenesis and invasion are
regulated by growth factors such as EGFR and VEGF as well as proteases and integrins. Recently described
IDH1 and 2 mutations in glioma pathogenesis are more commonly use in clinical settings as prognostic factors.
In conclusion, better understanding of complex molecular mechanisms of proliferation, angiogenesis and
invasion of gliomas may lead to new avenues in targeted treatment of these tumors.

38



Paneller / Panels

Panel 6:
Beyin tiimorlerinin molekiiler biyolojisi
Molecular biology of brain tumors

Beyin Timorlerinde ETS bolgesi transkripsiyon faktoérlerinin rolii

Isil Aksan-Kurnaz
Yeditepe Universitesi, Miihendislik ve Mimarlk Fakiiltesi, Genetik ve Biyomiihendislik Béliimii, Istanbul

Yeditepe University, Faculty of Engineering and Architecture, Department of Genetics and Bioengineering, Istanbul, Turkey

AMAC : ETS bdélgesi proteinlerinden Elk-1 genellikle mitojen Gzerine aktif hale gegen ve MAPK yoladi tarafindan
fosforlandiktan sonra c-fos gibi ilk-6nci genlerin transkripsiyonunda rol alan bir protein olarak
tanimlanmaktadir. Ancak beyin timodrlerinde asiri anlatilan ve asiri fosforlanan bu proteinin mitozun degisik
safhalarinda nasil davrandidi veya lokalizasyonu bilinmemektedir.

GEREC ve YONTEM : Bu calisma sirasinda hiicre déngiisii ve dzellikle mitozun degisik asamalarinda Elk-1
proteininin  gesitli fosfo-formlarinin lokalizasyonu ve protein-protein etkilesimleri immunfloresan ve
immiuiingokeltme gibi yontemlerle incelenmistir.

BULGULAR : ilk defa bu calismada bir transaktivatér proteinin mitotik i§ iplikciklerindeki hareketliligi
gOsterilmis ve bu hareketliligin 6zellikle S383 fosforlanmasindan kaynaklandigi bulunmustur. Ayrica daha once
hig tanimlanmamis olan mitotic kinaz etkilesimleri de ilk defa bizim galismamizda g&sterilmektedir.

SONUC : Calismamizin bulgularindan yola cikarak, Elk-1 proteininin mitoz sirasindaki hareketliligi ve DNA
disindaki lokalizasyonlari géz 6nline alinarak, bu proteinin non-transkripsiyonel bazi goérevleri de olabilecedi
¢ikariminda bulunmaktayiz. Ozellikle kromozom yolcu kompleksi ile muhtemel iliskisi dikkat cekicidir.

Anahtar Kelimeler : Elk-1, Mitotik mikrottbdl, Mitotik kinaz

TQBiTAK 1065247 ve 1095230 projeleri ile Tirk Kanser Aragtirmalari Dernegi tarafindan desteklenmis olup, IAK
TUBA GEBIP 6dulu tarafindan desteklenmistir.

The role of ETS transcription factor Elk-1 in brain tumors

OBJECTIVES: ETS domain transcription factor Elk-1 is commonly described as a protein that is activated in
response to mitogenic stimuli, get phosphorylated by the MAPK signaling pathway and play a role in
transcription of immediate-early genes such as c-fos. However the localization and function of Elk-1 in brain
tumors, where it is overexpressed and over-phosphorylated, is not known.

MATERIALS & METHODS: In this study we have analyzed the localization and protein-protein interactions of
various phosphor-forms of Elk-1 in the cell cycle and in particular in various phases of mitosis using different
methods including immunofluorescence and immunoprecipitation.

RESULTS: This study has shown for the first time the mobility of a transactivator protein on mitotic spindles
and that this mobility is partly due to Serine 383 phosphorylation. We have also shown for the first time
interactions with mitotic kinases.

CONCLUSION: Based on our observations on peculiar localization and mobility of Elk-1 on mitotic spindles we
conclude that this protein may indeed have a non-transcriptional role during mitosis. It is particularly
noteworthy to mention a putative interaction with chromosome passenger complex.

Keywords: Elk-1, Mitotic microtubule, Mitotic kinase
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Tumoriin ilerlemesinde anjiyogenezin etkisi ve tedavi icin fikirler
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Anjiyogenez, var olan damarlardan yeni damar olusumudur. Normal sartlarda anjiyogenez yara iyilesmesinde
gerekli bir slirectir, ancak diizensiz anjiyogenez timoér blyimesinde ve metastazinda gok énemli bir rol oynar.
Buylyen timor oksijen ve besine ihtiyag duyar, bu nedenle vaskiler endotel buylime faktéri (VEGF) gibi
blyime faktérlerini salgilayarak yeni damarlarin olusmasini kolaylastirir. Gereken besinleri tagsimaya yarayan bu
dengesiz ve dlizensiz damarlar timdérin gapinin 2mm’den daha fazla blyidmesini mimkin kilar. Yani timorin
blyldmek icin anjiyogenezi kullanmasi kaginilmazdir. Bu kavram klinikte ilk olarak monoklonal antikor Avastin
(bevasicumab), daha sonra ise kigiik organik molekiller olan Iressa (Gefitinib), Nexavar (Sorafenib), Sutent
(Sunitinib) ve Tarceva (Erlotinib) ile kanitlanmistir. Bu tebligde, hem timdrde birikim gOsterebilen hem de
timoér damarlanmasina etki edebilen yeni jenerasyon makromolekiiler ajanlar tartisilacaktir.

Angiogenesis in tumor progression: effect and ideas for treatment

Angiogenesis is a term used for formation of new blood vessels from pre-existing vessels. Normally,
angiogenesis process is essential for wound healing yet, unregulated angiogenesis plays pivotal role in tumor
growth and metastasis. Growing tumor is in need of excess oxygen and nutrients, therefore secreting a variety
of growth factors like vascular endothelial growth factor (VEGF), it facilitates formation of new blood vessels.
This uneven and usually very disorganized blood vessels carrying the necessary nutrition, enable the tumor to
grow over 2mm in diameter. Thus it is essential for the tumor to use “angiogenesis” to grow. There has been
proof of this concept reaching clinic, first with a monoclonal antibody Avastin (bevasicumab), followed by small
molecule agents such as Iressa (Gefitinib), Nexavar (Sorafenib), Sutent (Sunitinib) and Tarceva (Erlotinib). In
this communication, newer generation of macromolecular agents that can accumulate in the tumor as well as
affect the tumor vasculature will be discussed.
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Event related oscillations and event related coherence in healthy subjects
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OBJECTIVES: In this study, the long-distance intra-hemispheric event related coherence (auditory oddball
paradigm) and evoked coherence (simple sound) of healthy subjects were compared in order to evaluate the
effects of cognitive tasks on the long-distance coherences of healthy subjects.

MATERIALS & METHODS: 17 healthy subjects (8 female, 9 male) were included in the study. Simple auditory
stimuli and auditory oddball paradigm were used as stimuli. The coherence was analyzed for delta (1-3.5 Hz),
theta (4-7.5 Hz) and alpha (8-13 Hz) frequency ranges for (Fs.Ps, F4.Ps, F3.T7, F4.Ts, F3.01, F4.0,) electrode pairs.
RESULTS: Target delta coherences were significantly higher than the non-target and simple auditory
stimulation delta coherences (p<0.0001). Furthermore left target theta coherences were significantly higher
than the left non-target theta coherences (p<0.005). The highest coherences were found at fronto-temporal
locations for all frequency bands (delta, theta, alpha) (p<0.05). Furthermore, fronto-parietal coherences were
higher than the fronto-occipital coherences for all frequency bands (delta, theta, alpha) (p<0.05). Alpha
response coherence values revealed no significant differences between target, non-target and simple auditory
stimulation.

CONCLUSION: These results show that the fronto-temporal and fronto-parietal connections are most relevant
for the identification of the target signal triggering focused attention and increase working memory. These
results may, in turn, serve in future to accomplish a more differentiated use for analysis in neuropsychiatric
patients.

Keywords: Event related coherence, Delta, Theta, Oddball paradigm
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OBJECTIVES: EEG coherence represents the brain’s functional connectivity. Synchronous neural gamma
oscillations are critical for cortico-cortical communication and large-scale integration of distributed sets of
neurons. The present study aims to analyze long distance gamma (28-48 Hz) coherence in drug-free euthymic
bipolar disorder.

MATERIALS & METHODS: Sensory evoked (EP) and event related (ER) coherence for the gamma frequency
band during simple light stimulation and visual odd-ball paradigm was assessed in 20 drug-free euthymic
bipolar patients in comparison to healthy controls. Groups were compared for the left (F3.T3, F5.TP;, F5.P3, F3.01)
and right (F4-Ts4, F4-TPg, F4-P4, F4.0;) intra-hemispheric locations by means of a repeated measure analysis of
variance (ANOVA) and t-tests.

RESULTS: Patients showed significantly lower gamma coherence values in comparison to healthy subjects in
response to target stimuli at left (40.50% decrease, prsr7:0.012) and right (28.85% decrease, prsts:0.034)
fronto-temporal, left (34.69% decrease; Ppes1p7:0.007) and right (32.41% decrease; pratps:0.016) fronto-
temporo-parietal locations. Coherence values for the non-target stimuli were significantly lower in the patients
at the right (43.10 % decrease, prats: 0.004) and left (44.44% decrease, prsre7: 0.004) fronto-temporo-parietal
locations; EP coherence values did not differ significantly between the groups.

CONCLUSIONS: Bipolar patients present long distance functional connectivity disturbance during a cognitive
paradigm requiring attention and immediate recall. The finding corresponds to the underlying neurobiology of
cognitive impairments in bipolar disorder and raises the question of whether gamma coherence reduction may
be a candidate biomarker for bipolar disorder.
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OBJECTIVES: In previous studies on Alzheimer’s patients it was shown that in frontal and parietal locations
delta and theta responses of AD patients have been highly reduced. The present study aims to analyze
coherence functions especially in these highly affected frontal and parietal areas.

MATERIALS & METHODS: Visual sensory and event related coherences of patients with Alzheimer type
dementia (AD) were comparatively analyzed. A total of 38 mild, probable AD subjects (19 untreated, 19 treated
with cholinesterase inhibitors) were compared with a group of 19 healthy controls. The sensory Evoked
Coherence and event related target coherences were analyzed for delta (1-3.5 Hz), theta (4-7 Hz), alpha (8-13
Hz), beta (15-30 Hz) and gamma (28-48 Hz) frequency ranges for long-range intra-hemispheric (F3-P3, F4-P4,
F3-Ts, F4-Ts, F3-O1, F4-0;) electrode pairs.

RESULTS: The healthy control group showed significantly higher values of Event Related Coherence in "delta”,
“"theta” and "alpha” bands in comparison to the de novo and medicated AD groups (p<0.01 for the delta, theta
and alpha) upon application of a target stimuli. In contrast, almost no changes in event related coherences
were observed in beta and gamma frequency bands. Furthermore, no differences were recorded between
healthy and AD groups upon application of simple light stimuli. Besides this, coherence values upon application
of target stimuli were higher than sensory Evoked Coherence in all groups and in all frequency bands (p<0.01).
CONCLUSION: The cognitive networks of AD patients were highly impaired in comparison to networks
activated by sensory stimulation, thus showing separate activation of sensory and cognitive networks.
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OBJECTIVES: For understanding significance of gamma activity in cognitive impairment three studies in
euthymic bipolar, schizophrenic and Alzheimer patients were undertaken. There are a wide range of hypotheses
and controversies on the functionality of the gamma activity. Is a multifold analysis of gamma activation open a
new neurophysiological understanding?

MATERIALS & METHODS: Applied methods have been the analysis of event related oscillations and
coherences.

RESULTS: (1) The long-distance event related coherences of all locations in 20 Alzheimer patients did not show
any change in comparison to healthy subjects (N=20) by application of visual targets during an oddball
paradigm. The coherences stayed around 0.60 in healthy and Alzheimer subjects. (Basar et al. Brain Res.
2010;1357: 79-90.).

(2) Contrarily, in euthymic bipolar patient’s event related fronto-temporal gamma coherences are significantly
reduced (approx. 40%). (Ozerdem et al., Biol Psychiatry. 2010; (6):861-5).

(3) Basar-Eroglu et al. (Int. J. Psychophysiol. 2007; 64 (1), 39-45.) investigated the modulation of event-
related gamma responses in tasks varying the WM load in patients with schizophrenia (N=10) and in healthy
controls (N=10). Gamma amplitude values were obtained for a simple choice reaction task, a low WM demand
task, and a high WM demand task. A gradual increase of gamma amplitudes upon stimulation was associated
with increase of WM load in controls. In contrast, high amplitude gamma oscillations remained constant in
patients, regardless of task difficulty.

CONCLUSION: The gamma activity studied in the three different diseases implies that a significant
differentiation by gamma band activation in cognitive impairment is evident. This may, in future, open the way
to consider the gamma activation selectivity as biomarker and also enable new physiological interpretation of
the gamma activity as universal operator in the brain.

Keywords: Event related oscillations, Event related coherence, Gamma, Pathology

44



Paneller / Panels

Panel 8:
Epilepside aktarimsal sinirbilim
Translational neuroscience in epilepsy

Altered information processing in dendrites in epilepsy

Christophe Bernard

Inserm U 751, 27 Bd Jean Moulin, 13385 Marseille Cedex 05, France

Information processing at the single cell level depends upon a complex interplay between synaptic inputs and
ionic channels. The distribution of many ionic channels is heterogeneous along the somato-dendritic axis of
hippocampal CA1 pyramidal cells. Using Kv4.2 K* and HCN1 (I,) as model channels, I'll first show the
physiological impact of such heterogeneous distribution. I'll then use the mechanisms underlying memory and
learning, to show that the distribution and activity of these channels can be modified dynamically, thus
modifying information processing in the dendritic tree. The distribution and properties of these channels is
modified in pathological conditions, such as epilepsy. Temporal lobe epilepsy (TLE), the most common form of
epilepsy in adults, is associated with acquired channelopathies affecting Kv4.2 and HCN1. I'll show the
functional outcome of these modifications, and suggest how they can be related to memory deficits found in
experimental TLE. Finally, I'll describe the epigenetic mechanism of the HCN1channelopathy and how it opens
the way to new therapeutic approaches.
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Talamus, 3. ventrikil’in iki yaninda yer alir, oval sekilli gri cevher kitlesidir. Lamina medullaris interna yoluyla
farkli fonksiyon ile ilgili gesitli nukleus gruplarina ayrilmistir. Her bir nukleus aldigi spesifik uyarilari korteks’in
spesifik bolgesine iletir.

Son vyillarda cesitli epilepsi tipleri ile yapilan galismalar talamus’un epilepsi mekanizmalari iginde yer aldigi
yolunda énemli ipuglari elde edilmistir. Epilepsi siniflamalarindan generalize tipi epilepsilerden absans epilepsi
ve parsiyel kompleks tipi epilepsilerden mesiotemporal lob epilepsi (MTLE) ya da limbik epilepsi ile talamus
iliskisi ele alinmistir.

Absans Epilepsi ile talamus iliskisi:

Absans epilepsi mekanizmasindaki primer network’de, korteks (kortikotalamik) ile talamus (talamokortikal)
nukleuslari arasindaki resiprokal baglantilar ve bu badlantilari diizenleyen talmik retikiler nukleusun (TRN)
gorevi rol oynar. TRN GABAerjik noéronlardan olusur ve efferentleri sadece talamus nukleuslaridir. Talamus
nukleuslarinin toplam néronlarinin % 75 -85 iletici (relay) ve % 15 - 25'i ara ndronlardan olusmakta

(interneuron). Talamus’un relay noronlari tonik ve burst mod’'da atesleme yapabilmekte
Tonik mod’da atesleme eksitatuvardir ve linear bilginin transferi gergeklesir ve uyaniklik durumudur. Burst mod
ise inhibituvardir ve non-linear bilginin transfer gergeklesir, bu durum uyku ve epileptik dejarjlardaki durumdur.
TRN, talamus relay néronlarini hangi fazda atesleme yapacaklari konusunda 6nemli gorev alir.

Mesiotemporal lob epilepsi (MTLE) ya da limbik epilepsi ile talamus iliskisi:

MTLE nébetlerin temporal lob vyapilarindan basladigi gézlenmistir. Ancak, yapilan galismalar nébetlerin
baslamasi, cogalmasi ve yayllmasinda amigdala, entorinal korteks, peririnal korteks, neokorteks ve talamus gibi
yapilarinda 6nemli rol oynadigi gésterilmistir.

MTLE nébet dénglslinde 6zelikle orta hat (midline) talamik nukleuslarinin gérev aldigi gosterilmistir. Bazi limbik
yapilar birbirleriyle ayni zamanda midline talamus ile resiprokal badlantidadirlar. Talamus, subkortikal yapilarin
senkronizasyonunu yaparak ndbetlerin baslangis déngusinde gorev alir. Komsu neokortikal yapilara dagilimi ile
ndbet jeneralize olur.

The role of thalamus in epileptic network

Thalamus, is an oval shaped gray mass located one on each side of the third ventricle. The internal medullary
lamina divided the thalamus into nuclear groups, each thalamic nucleus is assosiated with different functions.
Each thalamic nucleus sends impulses to spesific regions of the cortex.

Recent studies on different epilepsy types have shown that thalamus plays an important role in the mechanism
of epilepsy. We will deal with two examples one absence epilepsy which is classified as generalized seizure and
mesiotemporal lobe epilepsy (MTLE) or limbic epilepsy is classified as complex partial seizure.

The Relations of Thalamus in Absence Epilepsy

In the absence epilepsy the primary network has been defined as resiprocal circuit involving neocortex
(corticothalamic) and thalamic relay nuclei (thalamocortical) with the TRN serving as a key modulator. The TRN
is composed of GABAergic neurons. The 75-85% of the thalamic nuclei are composed of relay and 15-25% of
the neurons are composed of interneurons. Thalamic relay neurons can fire in tonic or burst modes. The tonic
mode is excitatory and transfer of linear information occurs in the awake state whereas burst mode is inhibitory
and transfer of non-linear information as it is in sleep and epileptic discharges states. TRN plays an important
role in which phase the thalamic relay neurons will fire.

The Relations of Thalamus in Mesiotemporal Lobe Epilepsi (MTLE) or Limbic Epilepsy

In MTLE seizure onset was shown to be associated with hippocampus in the temporal lobe. However, there is
increasing evidence that other limbic structures such as amygdala, entorhinal cortex, perirhinal cortex,
neocortex and thalamus plays an important role in the initiation, propagation and spred of seizures. Recent
experiments has supported the concept that the thalamus, particularly the midline thalamus takes part in the
limbic seizure circuit. Several limbic sites initially interacts with one another independently. The midline
thalamus has reciprocal connections with all these regions, the midline thalamus constitute part of the initiating
circuit, acting as a subcortical synchronizing site. Generalization can occur through spred to the adjacent
neocortex.
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Gegen yuzyilin son 10 yilindan baslayarak Alzheimer hastaliginin (AH) noérobiyolojisinin kavranmasinda bas
donduriicli gelismelere tanik olduk. Bu gelismeler sonucunda AH'de gézlenen intraseliler (norofibriler yumaklar-
NFY) ve parankimal (amiloid plaklar-AP) birikimlerin etyopatogenezdeki rolleri (zerine kavrayisimiz bir
paradigma degisikligine ugradi. Bu surenin ilk onyilinda baslica itkinin genetikteki gelismelerden kaynaklandigi
sOylenebilir. 1990'larin baslarina kadar AH'nin demans evresinin siddetiyle iyi korele etmesi dolayisiyla
hastaligin birincil tetikgisinin NFY'ler oldugu duslnulirken anilan onyil boyunca hastalifin gerek Mendelyen gecis
ve gerekse de yatkinlik genlerinin AP'lerin gcekirdedinde bulunan amiloid beta (AB) peptidinin Gretimini arttirarak
etki ettiklerinin bulunmasiyla "tauist" diisiince yerini amiloid kaskad hipotezine birakti. ikinci onyildaki itki ise
biyo-isaretleyiciler alanindaki gelismeler kékenlidir. Yeni millenyumda AP'lere baglanan ligandlar kullanilarak
serebral amiloid yukinin saptanabilmesi mimkin kilindi, sonrasinda BOS'da AB4, dlzeylerinin PET ile saptanan
serebral amiloid yUku ile glgli ters korelasyonu gosterildi. Giderek bir grup hafif kognitif bozukluk (MCI)
hastasinin, hatta hig bellek yakinmasi olmayan yash kisilerin AH demansi tanisi konulmus kisilerle benzer
serebral amiloid yuklerine ve/veya BOS A4, dlzeylerine sahip olduklari, bu kisilerin uzunlamasina izlendikleri
takdirde AH demansi gelistirdikleri ortaya kondu. Bu bulgular AH'nin bir demans hastaligi oldugu goérisini
temelden sarsti: demans AH'nin oldukca gec bir asamasidir, hastaligin pre-klinik ve pre-demans (prodromal)
evreleri vardir. Nihayet, plak ve yumaklarin zararl birikintiler olmak yerine daha gok organizmanin yetersiz
savunma mekanizmalari oldugu go6rislt yerlesti. Gergek zararli hatali katlanmis AB ve hiperfosforile tau
oligomerleridir. Birikintiler bu toksik oligomerleri hapsetme gayretleridir. Hastaligin erken evreleri basa
cikilamayan toksik AR oligomerlerinin baslica glutamaterjik sinapsta bir dizi pro-plastisite sinyallemeyi tersine
gevirerek uzun sireli potansiasyon mekanizmasini baskilamasi olarak agciklanabilir. Bu baslangig sinaptik
disfonksiyonu dengelenemedigi takdirde vyillar iginde néron kaybinin baslica sorumlusu tau
hiperfosforilizasyonunu devreye sokmakta ve AH'nin klinik evreleri giderek siddetlenmektedir.

An update on the neurobiology of Alzheimer's disease

Starting from the last decade of the previous century, we have been witnessing unprecedented advancement in
the comprehension of the neurobiology of Alzheimer's disease (AD). After these developments, our
understanding of the roles of the intracellular (neurofibrillary tangles-NFT) and paranchymal (amyloid plaques-
AP) deposits in the pathogenesis of the disease has been radical changed implying a paradigm shift. The
primary impulse in the first half this period derived from the developments in the genetics. While the "tauism"
had been the predominant theory in explaining the primary trigger of the disease process since the
temporospatial cerebral distribution of the NFT's well correlated with the severity of the cognitive decline, this
was replaced by the amyloid cascade hypothesis as all the genetic findings comprising both the Mendelian
inheritence genes and the vulnerability genes demonstrated a mechanism implying increased production of the
amyloid beta peptide (AB), which is the core component of the AP's. The primary impulse in the second decade
has derived from the developments in the field of bio-markers. The newly developed amyloid-binding ligands
for PET imaging have enabled the detection of the cerebral amyloid burden of the living subjects. Furthermore,
CSF AB4: levels have been shown to have a robust inverse correlation with the with the cerebral amyloid burden
as detected by the PET. Recently, it was demonstrated that a subgroup of subjects with mild cognitive
impairment (MCI), even healthy elderly subjects with no memory complaints whatsoever had already possessed
amyloid burdens or CSF A4, levels comparable to the subjects who were diagnosed as AD dementia and when
longitudinally followed up those subjects eventually also developed AD dementia. These findings radically
challanged the conventional notion that AD is essentially a dementing disease: dementia is a very late stage of
AD and the disease has a pre-clinical and pre-dementia (prodromal) stages. Finally, another conventional
notion that the plaques and tangles are the main culprits of the disease process has been replaced by the one
that they are essentially an insufficient defensive measure of the organism in an attempt to incarcerate the real
evildoers that are the misfolded toxic oligomers. The early stages of the disease is characterized by the reversal
of the pro-plasticity signalling and supression of the long term potentiation mechanisms by the excessive,
uncleared toxic AP oligomers primarily in the glutamatergic synapse. When this initial synaptic dysfunction is
failed to be countered by defensive measures, the tau hyperphosphorillation, which is the primarily responsible
from the neuronal loss takes over and clinical stages of AD becomes progressively more severe.
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Alzheimer hastalifinin (AH) patogenezi blylk olglide genetik faktorler tarafindan belirlenir. Genetik olarak
heterojen ve kompeks bir hastaliktir, tek tip ve basit bir kalitim modeli gostermez. Nadir gorilen, erken
baslangigh otozomal dominant gegisli AH'ye sebep olan 3 gendeki mutasyonlarin (amiloid &ncil proteini; APP,
presenilinl; PSEN1 ve presenilin 2; PSEN2) kesfedilmesi ve geg¢ baslagich AH igin bir risk faktéri olan
apolipoprotein E (ApoE) geninin bulunmasiyla elde edilen basarilara ragmen hastaligin genetik temelleri halen
blyilk Olgiide aydinlatiimamistir. Erken baslangigh ailesel AH’ye sebep olan 3 gendeki mutasyonlarin hepsi
hastaligin patolojik isaretlerinden olan senil plaklarin esas bilesenini teskil eden amiloid beta’nin olusumunu
etkiler. Geg baslangigli AH belirgin bir ailesel hikaye icermez. Cok sayida farkli gendeki risk allellerinin biraraya
gelmesiyle olusur, bu nedenle genetik temelinin anlasilmasi gok daha zordur.

Son 10 yilda hastalikla iliskili diger genlerin bulunmasi icin 1000 den fazla aday gen galismasi yapilmistir ve 500
genin hastalikla iliskili oldugu ileri strilmustir. Ancak bunlarin higbirinin hastalik riskini veya baslangic yasini
sabit bir sekilde etkiledigi ispatlanamamistir ve c¢odunu reddeden sonuglar yayinlanmistir. Son zamanlarda
gelistirilen genom capinda iliski galismalari (Genome Wide Association Study; GWAS) arastiricilara genis
kapsamli ve tarafsiz analizler yapma imkani tanimistir. Bu sekilde yiz binlerce veya daha fazla marker ayni
anda taranabilmektedir. Simdiye kadar yayinlanan GWAS sonuglari AH patogenezinde 6nemli olan yeni yolaklar
ve mekanizmalar ortaya c¢ikarma konusunda Umit vaat etmektedir. Elde edilen ¢ok fazla verinin
dederlendiriimesi ve yorumlanmasini kolaylastirmak amaciyla AlzGene adi verilen ve tim AH genetik iligki
galismalarini ve GWA galismalarini sistematik olarak toplayarak 6zetleyen ve meta analizini yapan halka agik bir
veri tabani olusturulmustur. Bu meta analizler 20 farkh potansiyel AH genini acida cikarmistir. Bu risk
faktorlerinin genetik ve biyolojik olarak en guglu olanlarinin patogenetik rolleri ve biyokimyasal yolaklari
tartisilacaktir.

Anahtar Kelimeler: Alzheimer hastaligi, Genetik temelleri, GWAS

The genetic basis of Alzheimer’s disease

The pathogenesis of Alzheimer’s disease (AD) is determined mostly by the genetic factors. The disease is
genetically heterogenic and complex thus its inheritance pattern is neither simple nor single type. Although
there is success of determining the mutations on the 3 major genes (amyloid precursor protein; APP,
presenilinl; PSEN1 and presenilin2; PSEN2) that cause early onset autosomal dominant form of AD and
defining apolipoprotein E (ApoE) as a risk factor for late onset AD, we are still far from discovering the genetic
basis of the disease. The mutations in the 3 genes that cause early onset familial AD, effect the production of
beta amyloid peptide which is the core component of senile plaques, a pathological hallmark of AD. Late onset
AD has no significant familial history. It is governed by a number of different genes and risk alleles which make
it harder to determine the genetic background.

Researchers conduct more than 1000 candidate gene study within last 10 years and propose 500 genes to be
associated with AD. Though, none of these genes proven to effect the risk of developing AD or the age of onset,
directly. In fact conflicting results published from different populations. Recent genome wide association studies
(GWAS) gave researchers an opportunity to analyze genetic data widely. Thousands of markers or more can be
scanned with GWAS at the same time. The recently published GWAS data promises new pathways and
mechanisms in AD pathogenesis. At this point, AlzGene which is a public free database that collects,
interprets, summarize and meta-analyzes the results of all genetic association and GWA studies of AD has
been constructed to help researcher analyze enormous amount of data. These meta analyzes in AlzGene point
out 20 different potential AD gene. This discussion includes pathogenic roles and the biochemical pathways of
the most genetically and biologically compelling of these potential risk factors.

Keywords: Alzheimer’s disease, Genetic background, GWAS
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Alzheimer hastaliginin erken tanisina iliskin yenilikler
Basar Bilgi¢

Istanbul Universitesi, Istanbul Tip Fakiiltesi, Néroloji Anabilim Dali, Davranis Nérolojisi ve Hareket Bozukluklari Birimi, Istanbul

Istanbul University, Istanbul Faculty of Medicine, Department of Neurology, Behavioral Neurology and Movement Disorders
Unit, Istanbul, Turkey

Alzheimer hastaligi ana risk faktoriinin yaslanma oldugu kronik nérodejeneratif bir hastaliktir. Hastaligin tanisi
icin glinlik yasam aktivitelerinde bozulma olmasi gerekmektedir ama bu dénem hastaligin seyrinde oldukga geg
bir evreye tekabil etmektedir. Bu nedenle son yillarda biyobelirteglerin kullanildigi yeni tani kriterleri gindeme
gelmistir. Clunkl glUnumizdeki yeni tedavi stratejileri gcok daha erken evreyi ve hatta preklinik evreyi
hedeflemektedir. Bu nedenle erken dénemde ise yarayacak bir biyoisaretleyici taniya yardimci olacagi gibi
tedavi konusunda da yardimci olacaktir. Gegtigimiz yillar iginde biyoisaretleyiciler alaninda bas dénduricu
gelismeler yasanmistir ve halen yasanmaktadir. Bunlar arasinda en fazla umut vaad edenler beyin-omurilik
sivisinda (BOS) bakilan bazi proteinler (B-amiloid 1-42, total tau, fosforilize tau) , kortikal amiloid birikimini
gorintileyen yontemler ve de volumetrik nérogdrintiileme incelemeleridir. Buna karsin bu biyobelirtegler ile
iliskili BOS incelemesinin invazif olusu, pozitron emisyon tomografisinin ve merkez dahilinde siklotronlarin
olmamasi gibi sorunlar da mevcuttur. Bahsedilen ydntemlerin standardizasyonu da tutarlihk ve glvenirlilik
acisindan gereklidir. Erken taninin giderek 6nem kazanmasindan dolaylr bu kadar c¢ok insani etkileyen bir
hastalikta mevcut ydontemlere goére gok daha basit bir tani konmasi ve tarama yapilmasi igin en ideal aday ise
plazma biyobelirtegleridir ve son yillarda gesitli kombinasyonlar seklinde %80’'nin lzerinde yuksek duyarhlik
oranlari yakalanmistir. Elektrofizyolojik incelemeler de ucuz ve non-invazif olmalari nedeni ile umut vaad
etmektedirler.

New developments in the early diagnosis of Alzheimer’s disease

Alzheimer disease is a chronic, degenerative disease where the main risk factor is the age. ClinicaL diagnosis of
the disease requires impairment in the daily living activities and this stage represents relatively late stage of
the disease process as new thearopothic strategies target very early stages even preclinical era. Therefore the
existence of an effective biomarker effective in the early stages would facilitate improved diagnosis and
stimulate therapeutic trials. In the recent years the search for specific biomarkers has undergone a rapid
evolution. The most promising ones with acceptable sensitivity and spesifity rates are assessment of protein
concentrations (eg, B-amyloid 1-42, total tau, phosphorylated tau) in cerebrospinal fluid and the neuroimaging
of cortical amyloid burden and volumetric changes in the brain but there are barriers like invasive nature of the
CSF examination, availability of the positron emission tomography and on-site cyclotrons to use these methods
effectively. Standardization of methods is also essential to reducing inconsistency and increasing reliability. As
early diagnosis is important and the disease affects millions of people, rapid, simple and relaible biomarker is
essential both in the diagnosis and the screening of the patients. Plasma biomarkers are promising especially
recent studies has revealed combination of multiple plasma biomarkers may reach the sensitivity over 80%.
Electrophysiological studies also seem like a good candidate as they are non-invasive and cost-effective.
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Sizofreni ile madde bagimhhig: arasindaki iliskinin norobiyolojik temelleri - Giris

Tayfun Uzbay
Giilhane Askeri Tip Akademisi, Tibbi Farmakoloji Anabilim Dali, Psikofarmakoloji Arastirma Unitesi, Ankara
Gulhane Military Medical Academy, Department of Medical Pharmacology, Psychopharmacology Research Unit, Ankara, Turkey

Sizofreni halen psikiyatrik bozukluklarin en agirn kabul edilmektedir. Toplumda yaklasik olarak %1 siklikla
gorilen, norogelisimsel bozuklukla iligskili 6nemli bir beyin hastaligidir. Nérogelisimsel bozukluk beynin “algi”,
“bilissel islevler”, “dusiince” ve “duygulanim” gibi neredeyse tiim fonksiyonlarinda sorun yaratarak karmasik bir
tablo ortaya cikarir. Sizofrenide ndérogelisimsel probleme genetik, cevresel ve sosyal faktorler de katkida
bulunur. Bu durum hastaligin kesin tedavisini gliclestiren en 6nemli etkenlerden biridir. Alkol ve madde
bagimhhgi ile sizofreni arasinda bir iliski olabilecegi ileri strtlmektedir. Ancak, bu iliskinin nérobiyolojik zemini
heniiz netlestirilebilmis degildir. One siriilen teoriler (ic baslik altinda toplanabilir: (A) Biyolojik yatkinlk, (B)
Kendini tedavi etme (C) Madde kullaniminin sizofreniye neden olmasi. Dopamin, serotonin, glutamat ve nitrik
oksit gibi nérotransmitterler ile striatum, talamus ve hipokampus gibi beyin bélgeleri hem madde bagimlilidinda
hem de sizofrenide 6nemlidir. Dopamin D, reseptér eksikligi veya duyarsizlasmasi ile ortaya gikan odul eksikligi
sendromu ile alkol ve madde bagimhhgi gelisimi arasinda bir iliskiye isaret eden yayinlar yapilmistir. Oddil
eksikligi sendromunun ayrica patolojik kumar oynama ve hipersekstalite gibi baska bagimliliklarin yanisira
dikkat eksikligi ve hiperaktivite bozuklugu, Tourette sendromu, sizofreni ve antisosyal davranislar gibi abartil
dirtisel kompulsif davranislarla karakterize hastaliklarin da bir parcasi olabilecedi ileri siriilmektedir. Ilging
olarak, bazi yakin tarihli deneysel ve klinik galismalarin sonuglari yeni nesil atipik antipsikotiklerin alkol
bagimhhgi tedavisine katki saglayabilecedine isaret etmektedir. Alkol bagimlilidi ile sizofreni arasindaki iliskinin
ndrobiyolojik temellerini incelemeye yoOnelik arastirmalarin sonuglari sizofreni etyopatogenezinde bilinenlerin
disinda agmatin gibi baska nérotransmitterlerin de roll olabilecedini dislindlirmektedir. Bu panel kapsaminda,
madde bagimliligi ile sizofreni arasindaki iliski laboratuvarlarimizda yakin tarihlerde gergeklestirilen galismalarin
sonuglari gergevesinde irdelenecektir.

Anahtar Kelimeler: Bagimhlik, Sizofreni, Santral sinir sistemi

Neurobiological basis of the relationship between schizophrenia and substance
dependence - Introduction

Schizophrenia is still, accepted as the most serious psychiatric disorder. It is an important neurodevelopmental
disorder with approximately 1% incidence in population. Neurodevelopmental disorder causes a complex
situation by affecting almost all brain functions such as “perception”, “cognitive functions”, “consideration”, and
“emotion”. Also, genetic, environmental and social factors contribute to neurodevelopmental problem in
schizophrenia. This situation is the one of the most important factors that affects the certain treatment of
disorder. It is proposed that there can be a relationship between alcohol, drug addiction and schizophrenia.
However, neurobiologic base of this relation is not clearly defined. Proposed theories are (A) biological
vulnerability between schizophrenia and addiction, (B) self-medication, and (C) development of schizophrenia
as a result of substance use. Neurotransmitters such as dopamine, serotonin, glutamate and nitric oxide and
some brain areas such as striatum, thalamus and hippocampus have marked importance in both substance
dependence and schizophrenia. There are articles on the issue of relation between lacking of dopamine D,
receptor or desensitization causes reward deficiency syndrome and alcohol and drug addiction development.
Reward deficiency syndrome can be a part of other addictions such as pathologic gambling and hypersexuality,
beyond this, it is supposed as, can be a part of disorders characterized with exaggerated impulsive compulsive
behavior like, attention deficit hyperactivity disorder, Tourrette syndrome, schizophrenia and antisocial
behavior. Interestingly, recent results of preclinical and clinical studies pointed out new generation atypical
antipsychotics have additional favor in the treatment of alcohol addiction. Results of research on neurobiological
bases of relationship between alcohol addiction and schizophrenia, made us think about beside known role of
neurotransmitters in schizophrenia etiopathogenesis any other neurotransmitters can also have a role in it. In
the present panel, the relationship between substance dependence and schizophrenia will have been explicated
in accordance with the results obtained from our laboratories.

Keywords: Addiction, Schizophrenia, Central nervous system
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Sizofreni hastaliginda sigara kullanimi ve nikotinik reseptorler

GoOkhan Géktalay
Uludag Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, Bursa
Uludag University, Faculty of Medicine, Department of Medical Pharmacology, Bursa, Turkey

Sigara kullanimi ve tutin bagimhhgr 6nlenebilir 6lim sebepleri arasinda bas siralarda yer almaktadir. Genel
popilasyon ile kiyaslandiginda sigara kullanim orani psikiyatrik hastaliklarda, 6zellikle de sizofrenide ¢ok ylksek
dederlere ulasmaktadir. Sigara kullanan sizofreni hastalarn saglhkli sigara igicileri ile kiyaslandiklarinda daha
ylUksek bagimhhk skorlarina, sigarayi biraktiklarinda siddetli yoksunluk semptomlarina ve dislk sigara birakma
oranlarina sahiptirler. Sigara kullanan sizofreni hastalar “yogun igiciler olarak” adlandirilmakta, kan ve tikurik
nikotin seviyeleri normal igicilere gore daha fazla tespit edilmektedir. Bu bilgiler sonucunda sizofreni hastalarinin
neden bu kadar yliksek derecede sigara bagimlisi oldugu sorusu akla gelmektedir. Sizofreni-sigara iliskisinin
anlasilabilmesi igin gesitli hipotezler ortaya atilmistir. Bu hipotezlerden bir kagl su sekilde 6zetlenebilmektedir:
sizofreni hastaliginin daha fazla sigara kullanimina neden olabilmesi, ikinci olarak sigara kullaniminin gizofreni
icin bir etiyolojik risk faktort olarak dederlendirilmesi ve son olarak genetik ve/veya cevresel faktorlerin hem
sizofreni hastaligi hem de sigara bagimlilidina yol agma ihtimalidir.

Sigara bagimlihdinin temel molekllid olan nikotin pek cok ndrotransmitter ile iliskide olmakla beraber
bagimhhktaki en 6nemli etkilerini dopaminerjik sistem Uzerinden gostermektedir. Nikotin badimlilik yapici
etkilerini basta a4B; nikotinik (asB> nAchR) reseptérler Gzerinden gosterirken 6zellikle bilissel ve dikkat ile ilgili
fonksiyonlari a; nikotinik (a7 nAchR) reseptorler ile iligkilidir. Sizofreni hastalarinda degisik beyin bdlgelerinde
azalmis o; nAchR ekspresyonlari tespit edilmis ve bu bulgular genetik galismalarla desteklenmistir. Ayrica
otoradyografik galismalar sizofreni hastalarinin gesitli beyin bélgelerinde a4B; tipteki reseptér baglanmalarinda
azalma oldugunu gostermektedir. Sonug olarak buglne kadar elde edilen veriler sizofreni hastaligi, sigara
bagimhhgi ve nikotinik reseptorler arasinda ciddi bir iliski oldugunu g6stermektedir. Glinlimuzde bu iliskiden
gesitli tedavi stratejileri gelistiriimeye galisiimaktadir.

Anahtar Kelimeler: Sizofreni, Nikotin, Bagimlilik, Reseptor

Smoking and nicotinic receptors in schizophrenia

Tobacco smoking is a preventable cause of death. Comparing to general population, the rate of smoking
appears very high on patients with psychiatric illnesses, especially with schizophrenia. Patients with
schizophrenia, who smoke, have higher nicotine dependence scores, experience more severe withdrawal
symptoms upon smoking cessation, and have lower cessation rates than healthy individuals. Smokers with
schizophrenia are called "heavy smokers". They had higher blood and saliva nicotine levels than healthy
smokers. These findings bring a question of why patients with schizophrenia smoke more than healthy people.
There are different hypotheses in order to explain the schizophrenia and smoking relationship. Some of them
are summarised as: Aspects of the illness might lead more patients to smoke, smoking might be an aetiological
factor in schizophrenia, and genetic and/or environmental factors might lead both to nicotine addiction and to
schizophrenia.

Although nicotine, which is the main molecule of tobacco addiction, is in relation to many neurotransmitters, it
shows the most important addiction effects through the dopaminergic system. While addictive effects of
nicotine can be seen mainly through a4p2 nicotinic (a4B2 nAchR) receptors, especially cognitive functions and
attention related effects are related to a7 (a7 nAchR) nicotinic receptors. In schizophrenia patients, decreased
expression of a7 nAchRs was found in several brain regions and it is supported by several genetic researches.
Furthermore, autoradiographic studies indicated decreased a4p2 nAChR in the various brain regions compared
with healthy individuals. As a result, the research so far shows a significant relationship among schizophrenia
disease, smoking addiction, and nicotinic receptors. Recently, different treatment strategies are being
developed based on this relationship.

Keywords: Schizophrenia, Nicotine, Addiction, Receptor
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Madde bagimhiligi ile sizofreni arasindaki iliskinin norobiyolojik temelleri:
deneysel bulgularimiz

Hakan Kayir
Gulhane Askeri Tip Akademisi, Tibbi Farmakoloji Anabilim Dali, Psikofarmakoloji Arastirma Unitesi, Ankara
Gulhane Military Medical Academy, Department of Medical Pharmacology, Psychopharmacology Research Unit, Ankara, Turkey

Sizofreni hastaliginda disaridan gelen uyarilarin islenerek uygun bir motor cevaba dénustirilmesi sirecinde rol
oynayan filtre edici zihinsel fonksiyonlarin islevselliginin bozuldugu bilinmektedir. Bu fonksiyon deney
hayvanlarinda irkilme refleksinin zayif bir 6n uyaran araciigi ile inhibisyonu (OUAI) fenomeni kullanilarak
degerlendirilebilmektedir. OUAI, irkilme refleksi olusturacak kadar siddetli bir sesli uyarandan cok kisa bir sire
once daha zayIf bir uyaran gelmesi durumunda siddetli uyarana karsi olusan irkilme refleksinin azalmasi
seklinde tarif edilen fizyolojik bir durumdur. Sizofreninin deney hayvanlarinda modellenmesinde dopaminerjik
agonist uygulanmasi gibi miidahalelerle OUAI bozulmaya calisilir, ancak bu uygulamalar dogrudan madde
bagimhhgi ile etkilesebilmektedir. Bu nedenle calismalarimizda farkh bir yaklagim izlenerek normal Wistar
sicanlar bazal OUAI degerlerine gbre diisiik, orta ve yiiksek olmak (zere {i¢ gruba ayrilmis, yiiksek ve disiik
gruplar nikotin duyarlilasmasi ile nikotini tercih etme protokollerinde ve alkol yoksunlugu modelinde
karsilastirilmistir. Deney sonuglarimiz diisik OUAI degerine sahip siganlarin nikotine lokomotor duyarlilasma
gelismesine daha yatkin olduklarini géstermistir. Nikotini tercih etme agisindan ise iki grup arasinda anlamh fark
bulunamamis, bununla birlikte diisiik OUAI grubunda 6 giin nikotin alimi sonucu OUAI degerleri artarak yiiksek
grupla benzer seviyelere ulasmistir. Ancak bu artis kalici olmamis 12 gin sonunda tekrar bazal seviyelere
gerilemistir. Alkol yoksunlugu modelinde ise siganlarin alkol tiiketimi bazal OUAI degerlerine gére farklilik
géstermemis, ancak (¢ hafta sonunda alkol kesildiginde diisiik OUAI'lu sicanlarda yoksunluk sendromunun daha
siddetli gectigi gozlenmistir. Deneysel bulgularimiz diisiik duyusal-motor stizme islevine sahip bireylerin alkol ve
nikotin bagimhhgina daha yatkin olduklarina, nikotinin bu bireylerlerce baslangicta kendini tedavi etme amaciyla
alinsa dahi bagimlilik olusmasi ve devam etmesinde biyolojik yatkinligin 6n plana gectigine isaret etmektedir.

Anahtar Kelimeler: Sizofreni, Nikotin, Alkol, Biyolojik yatkinlik, Kendini tedavi

Yerel etik komite onayi: 13 Ekim 2005, No: 2005-73. Calismalar TUBITAK tarafindan desteklenmistir (Proje no:
1055387, SBAG-3194).

Neurobiological basis of the relationship between substance dependence and
schizophrenia: Our experimental findings

In schizophrenia, sensorimotor gating systems involved in processing external stimuli and producing an
appropriate motor response do not properly function. Functioning of this gating system can be evaluated in
experimental animals by using prepulse inhibition (PPI) of acoustic startle reflex. PPI is a physiological
phenomenon which is referred to the attenuation of the startle response caused by a strong stimulus when it is
abruptly preceded by a weaker, non-startling stimulus. In schizophrenia research some external interventions
such as administering dopaminergic agonists are used to disrupt PPI to model the disease in experimental
animals. However all these applications themselves might interact with substance dependence. Thus, in our
studies a different approach has been followed, and Wistar rats were assigned into three groups, as low,
middle, and high, according to their baseline PPI levels. High-PPI and low-PPI groups were compared in several
drug dependence models such as nicotine-induced locomotor sensitization, nicotine preference and ethanol
withdrawal syndrome. Our results indicated that low-PPI rats were more vulnerable to develop nicotine-induced
locomotor sensitization compared to high-PPI rats. These groups had similar preference of nicotine solution, on
the other hand after 6 days of nicotine consumption, PPI of low group had increased and reached to the levels
of high group. But this was not a persistent increase, since PPI decreased in low group on the 12" day of
nicotine administration. In ethanol withdrawal model, low and high groups had similar ethanol consumption
rates. At the end of the third week, when ethanol was removed from diet, low-PPI group showed more severe
withdrawal symptoms. Overall, results of our experiments imply that individuals with low PPI levels are more
vulnerable to develop ethanol and nicotine dependence. Although these individuals with low PPI take nicotine
for self-medication, biological vulnerability becomes more prominent in development and persistence of
dependence.

Keywords: Schizophrenia, Nicotine, Alcohol, Biological vulnerability, Self-medication

Local ethical comitee approval: October 13th 2005, No: 2005-73. These studies supported by TUBITAK (Project
no: 1055387, SBAG-3194).
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Atipik antipsikotiklerin sicanlarda alkol yoksunluk sendromu lizerine etkileri

Ipek Komsuoglu-Celikyurt
Kocaeli Universitesi, Tip Fakiiltesi, Farmakoloji Anabilim Dali, Izmit

Kocaeli University, Faculty of Medicine, Department of Pharmacology, Izmit, Turkey

Komorbid madde badimliigi sizofreni hastalarinda yaygindir ve madde bagimlili§i psikoz igin prediktif bir
faktordir. Bu calismanin amaci, sizofreni tedavisinde kullanilan atipik antipsikotiklerden risperidon, ketiyapin ve
ziprasidonun siganlarda alkol yoksunluk sendromu (AYS) Ulzerine etkilerini incelemektir.

Bu calismada ergen Wistar erkek sicanlar kullanilmistir. Etanol (%7.2,v/v) iceren modifiye sivi diyet sicanlara
21 glin sireyle verilmistir. Kontrol siganlara ise etanol icermeyen izokalorik sivi diyet uygulanmistir. Risperidon
(1 ve 2 mg/kg), ketiapin (8 ve 16 mg/kg), ziprasidon (0.5 ve 1 mg/kg) ve vehikil, AYS’ dan 1.5 ve 5.5 saat
Once intraperitonel olarak uygulanmistir. Alkolin kesilmesini izleyen 2., 4., ve 6. saatlerde lokomotor
hiperaktivite, stereotipik davranis, anormal postir ve ylrime , kuyruk sertligi, ajitasyon, ve 6. saatte
odiyojenik nobetler degerlendirilmistir.

Deney sonuglarina gore her Ug ilagta yoksunlugun 2. saatinde baslayan AYS-dayali davranigsal bulgulari inhibe
etmistir. ilaclar, ayni zamanda, odiyojenik nébet insidansini da azaltmistir. Bitiin bu bulgularin yani sira,
yoksunluk semptomlarini iyilestirmede risperidon ve ketiapin ziprasidondan daha etkili bulunmustur. Calismada
kullanilan dozlar siganlarin lokomotor aktivitesine etkide bulunmamistir.

Verilerimiz risperidon, ketiyapin ve ziprasidonun AYS (zerine baz faydali etkileri olabilecegini
distndirmektedir. Tim bu verilere dayanarak, bu ilaglarin, alkol bagimlisi olan hastalarda yoksunluk
semptomlarinin giderilmesinde faydali olabilecegi distintlmektedir.

Anahtar kelimeler: Alkol yoksunluk sendromu, Risperidon, Ketiyapin, Ziprasidon, Sigan.

Lokal etik komiteden onay alinmistir (Tarih: 4 Nisan 2008, No: 08/36K-R). Destekleyen kurum: TUBITAK proje
no: SBAG 105S389. Bu calisma, Progress in Neuropsychopharmacolgy and Biological Psychiatry’de
yayinlanmistir [PubMed PMID: 21168466].

Effects of atypical antipsychotic drugs on ethanol withdrawal syndrome in rats

Comorbid substance use in schizophrenic patients is common, and substance dependence is a predictive factor
for psychosis. The present study was designed to investigate the effects of risperidone, quetiapine and
ziprasidone, atypical antipsychotic drugs, on ethanol withdrawal syndrome (EWS) in rats.

Adult male Wistar rats were used in the study. Ethanol (7.2%, v/v) was given to rats via a liquid diet for 21
days. An isocaloric liquid diet without ethanol was given to control rats. Risperidone (1 and 2 mg/kg),
quetiapine (8 and 16 mg/kg), ziprasidone (0.5 and 1 mg/kg) and vehicle were injected into rats
intraperitoneally at 1.5 and 5.5 hrs of ethanol withdrawal. At the 2™, 4™ and 6™ hrs of ethanol withdrawal, rats
were observed for 5 min, and withdrawal signs that included locomotor hyperactivity, stereotyped behavior,
abnormal gait and posture, tail stiffness and agitation were recorded or rated. Following the observations at the
6™ h, the rats were tested for audiogenic seizures.

All three drugs had some significant inhibitory effects on EWS-induced behavioral signs beginning at the 2" h of
withdrawal. The drugs also significantly reduced the incidence of audiogenic seizures. Overall, risperidone and
quetiapine seemed to be more effective than ziprasidone in ameliorating the withdrawal signs. Doses of the
drugs used in the present study did not produce any significant changes in locomotor activities of naive rats.
Our results suggest that risperidone, quetiapine and ziprasidone had beneficial effects on EWS in rats. Thus,
these drugs may be helpful for controlling withdrawal signs in ethanol-dependent patients.

Keywords: Ethanol withdrawal syndrome, Risperidone, Quetiapine, Ziprasidone, Rat(s)
Local ethical committee approval was also attained, numbered 08/36K-R on April 4, 2008. All efforts were made
to minimize animal suffering and to reduce the number of animals used. This study has been supported by

TUBITAK, Project number: SBAG 1055389. This study is published in Progress in Neuropsychopharmacolgy and
Biological Psychiatry [PubMed PMID: 21168466].
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Dogumsal ayna hareketi bozuklugu (AHB) hastaliginda beynin fonksiyonel ve
morfolojik analizleri

Aslihan Ors’, Katja Doerschner', Siileyman Giilsiiner’, Hilmi Uysal®, Rengin Bilgen®, Tayfun
Ozcelik?, Hiiseyin Boyaci*

Bilkent Qniversitesi, Psikoloji B6liimi ve Ulusal Manyetik Rezonans Arastirma Merkezi UMRAM, Ankara
2Bilkent Universitesi, Molekiiler Biyoloji ve Genetik B6limi, Ankara
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!Bilkent University, Department of Psychology and National Magnetic Resonance Research Center UMRAM, Ankara, Turkey
2Bilkent University, Molecular Bioloji and Genetics Department, Ankara, Turkey
3Akdeniz University, Faculty of Medicine, Department of Neurology, Antalya, Turkey

AMAC: AHB, unilateral olarak planlanan hareket sonucunda viicudun karsi tarafinda da istemsiz olarak ayni
hareketin ortaya cikmasi hastaligidir. Bu projedeki amacimiz AHB hastalarindaki fonksiyonel ve morfolojik beyin
anomalilerini arastirmak ve bdylelikle insanda motor sistemin fonksiyonel ve vyapisal organizasyonunu
anlamaktir.

GEREC ve YONTEM: Katiimci grubu 2 erkek hasta (ortalama yas+standart sapma= 30.05+2.12) ve 10 saglikli
erkek kontrolden (ortalama vyas*standart sapma=29.78+1.64) olusmaktadir. Katilimcilardan Bilkent
Universitesi Etik Komitesi tarafindan onaylanan bilgilendirilmis onam formu alinmistir. MRI verileri 3T Siemens
Trio ile toplanmistir. Fonksiyonel data Brainvoyager QX, morfolojik data ise Freesurfer programlari kullanilarak
analiz edilmistir.

BULGULAR: Fonksiyonel MRI taramasinda katiimcilardan sunulan gorsel direktifler rehberliginde spesifik
hareketler yapmalari istenmis ve hasta ve saglikli bireylerin beyinlerindeki aktivasyon karsilastiriimistir.
Unilateral hareketler sirasinda saglikli bireylerde primer motor bélge ve talamusta unilateral aktivite varken
hastalarda her iki bolgede de hareketle parelel olarak bilateral aktivasyon gérilmustir. Bir diger fark da ventral
striatum Uzerinde gozlenmistir. Saglikh bireylerde unilateral ve bilateral hareket sirasinda ventral striatum
aktive olurken, hastalarda unilateral hareket sirasinda bu aktivasyon gézlenmemistir. Projenin ikinci kisminda
hasta ve kontrol grubunun beyinleri morfolojik olarak karsilastiriimis ve beyindeki farkli bélgelerdeki korteks
kalinhgi, kivrimlanma, ylizey alani ve hacimsel farklar ortaya konmustur. Bu analizler sonucunda istatistiksel
olarak anlamh (p<0.05) farkliliklar gésteren korpus kallosum ve primer motor korteks gibi alanlar belirlenmistir.
SONUGC: Bu galisma, AHB hastalarinin beyinlerindeki morfolojik anomalilerin ve primer motor alan disindaki bir
bdlgede farkl bir aktivitenin gésterildigi ilk galismadir.

Anahtar Kelimeler: fMRI, Primer motor korteks, Talamus, Korpus kallosum, AHB

TUBITAK tarafindan desteklenmistir (Proje numarasi:1001- 108S355).

Functional and morphological analysis of the brain in congenital mirror
movement disorder (MMD)

OBJECTIVES: MMD is the non-suppressible bilateral movements that occur during the unilaterally intended
movements. Our aim is to find out the functional and morphological abnormalities in this disorder and get a
better understanding of the functional and structural organization of the motor system.

MATERIALS & METHODS: 2 male patients (age mean*SD= 30.05+2.12) and 10 male controls (age
mean+SD= 29.78+1.64) participated in the study. All the subjects signed an informed consent approved by the
Human Subjects Ethics Committee of Bilkent University. MRI data was acquired using a 3T Siemens Trio
scanner. Functional data were analyzed by the BrainVoyager QX and the structural data by the Freesurfer
image analysis package.

RESULTS: For the fMRI scan, the participants performed motor tasks upon visually presented stimuli. During
unilaterally intended movements, controls have unilateral activity over primary motor cortex and thalamus
while patients have bilateral activity, mimicking the mirror movement. Another difference was observed in the
ventral striatum activity. The controls have activity over ventral striatum during unilateral and bilateral
movements whereas the patients lack this activity during unilateral movements. We also compared specific
regions of the brain in terms of cortical thickness, curvature, surface area and volume in the patients and
controls. The analysis also revealed significant differences (p<0.05) in the structures such as Corpus Callosum
and primary motor cortex.

CONCLUSION: To our knowledge this is the first study to present morphological abnormalities in MMD
patients’ brains, and functional abnormalities in areas other than the primary motor cortex.

Keywords: fMRI, Primary motor cortex, Thalamus, Corpus callosum, MMD
Supported by TUBITAK (Project number: 1001- 1085355).
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Kas igcigi sinaptik girdisinin farkh biiyiikliiklerdeki motor noéronlara dagilimi
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?Aalborg Universitesi, Center for Sensory- Motor Interaction, Aalborg, Danimarka
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“Kog Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul

1Ege University, Faculty of Medicine, Department of Biophysics, Izmir, Turkey
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arasindaki sinaptik baglantinin incelenmesidir.

GEREC ve YONTEM: Aalborg Universitesi Center for Sensory-Motor Interaction laboratuvarlarinda gerekli etik
raporlar alindiktan sonra yapilan deneylerde sag bacak tibialis anterior kasindan (g igne elektrot ve bir yiizeyel
elektrot yardimi ile EMG kaydi alindi. Her bir igne elektrottan bir ya da en fazla 2 motor Unite verisi elde edildi.
istemli dorsi-fleksiyon sirasinda devreye giren motor Unitelerin sesleri geribildirim olarak deneklere verildi ve
sese gore kasilmalarinin kontroli deneklerden istendi. Bu sirada kasta uzama refleksi olusturmak igin sag
ayada plantar-fleksiyon uygulanarak tibialis anterior kasi hizli bir sekilde uzatildi.

BULGULAR: Motor unitelerin germe refleksi cevaplarindan ilki olan kisa latansh (yaklasik 47 ms) eksitator M1
cevabi, peristimulus time histogram (PSTH) yontemi ile analiz edildi ve ayni anda aktif olan cgesitli
blyikliklerdeki motor Unitelerde olusan M1 yanitlarinin genlikleri karsilastirildi.  Blylk ve kigik motor
noronlar birbirlerinden géreceli olarak o anki bosalma hizina bakilarak (blylk: 8.1 Hz ve kiglk: 10 Hz) ayrildi.
M1 yanitinin biylk ve kiigik motor néronlara dagilimi eslestirilmis t-testi ile karsilastirildi. 56 motor Unite cifti
sinaptik girdisi oldugu bulundu (p<0.00).

SONUGC: Bu bulus deney hayvanlarindan elde edilen ve motor néronlarin kasilma sirasinda devreye girme
prensibi olan blyklik prensibine ters diismektedir. Bilingli deneklerde yaptigimiz bu calisma belki de insanda

M. B. Unver, O. Sebik ve S. U. Yavuz Danimarka Hiikiimet Bursu 2010/11 tarafindan desteklenmistir.
Distribution of muscle spindle afferent input to motoneurons of different sizes

OBJECTIVES: The aim of this study is to discover the connection between the spindle afferent fibres and the
motoneurons that innervate the tibialis anterior muscle.

MATERIALS & METHODS: After getting ethics approval from the Aalborg University Center for Sensory-Motor
Interaction laboratories, EMGs were recorded using one surface and three needle electrodes over the tibialis
anterior muscle of the right leg. Each needle electrode recorded one or two motor unit potentials. Subjects
asked to voluntarily dorsiflex the muscle and recruit one or two motor unit potentials in each needle electrode.
Discharge rate of one of the units was given as auditory feedback to the subject to keep the level of contraction
constant. During this procedure, plantar flexion force was applied to the subject’s right leg and hence stretch
reflex (M1) was obtained.

RESULTS: The M1 response, the very first reflex response of motor units to the stretch stimulus (latency
around 47ms), was analysed using peristimulus time histograms (PSTH). Amplitudes of M1 responses which
occurred simultaneously at active motoneurons of various sizes are compared. Relative sizes of motoneurons
are determined according to their instantaneous discharge rates. While larger motoneurons discharged around
8.1 Hz, smaller motoneurons fired around 10 Hz. Size of the M1 response on large and small motoneurons were
compared in 56 unit pairs using paired t-test and found that the larger motoneurons received significantly
larger spindle afferent inputs compared with the smaller motoneurons (p<0.00).

CONCLUSION: This finding is contrary to the classical knowledge, the size principle, which governs the
recruitment order of motoneurons in the reduced animal subjects. It is therefore put forward that, unlike in
reduced animal preparations; the recruitment order of motoneurons may not follow the size principle in
conscious human subjects.

Keywords: Muscle fibre, Stretch reflex, Motor unit, Reflex response, Volunteer subject.

M. B. Unver, O. Sebik and S. U. Yavuz are supported by Danish Government Scholarship 2010/11.
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Mongolian gerbillerde (meriones unguicularus) melatonin hormonunun
lokomotor aktivite lizerine etkileri

G6zde Giilsin, Nursel Hasanoglu, Ziibeyde Giines, Bllent Gind(iz

Canakkale Onsekiz Mart Universitesi, Fen-Edebiyat Fakiiltesi, Biyoloji B6liimii, Canakkale

Canakkale Onsekiz Mart University, Faculty of Arts and Sciences, Department of Biology, Ganakkale, Turkey

AMAC: Memelilerde; endojen sirkadiyen ritimler hipotalamusta suprakiyazmatik nucleus (SCN)'da bulunan
sirkadiyen osilator tarafindan olusturulur ve kontrol edilirler. Cevresel periyotlara uyum, dogal aydinlk-karanlik
doénglsl gibi digsal uyarilar yoluyla saglanir. Mongolian gerbiller gittikce artan bir sekilde yaygin laboratuvar
hayvanlari olmalarina ragmen, bu turlerin 6nemli kronobiyolojik 6zellikleri (free running sirkadiyen ritim gibi)
hala tam acik degildir. Bu calismanin amaci Mongolian gerbillerde melatonin hormonunun farkli uygulanisi
altinda, uygun ve Uretilebilir aktivitenin eldesini saglayacak kosullarin toplanacadi verileri elde etmektir.

GEREC ve YONTEM : Etik kuruldan izin alinarak olusturulan bu calismada melatoninin etkisini anlamak igin 3
grup kuruldu; kontrol (n=8), melatonin enjekte edilmis (n=8) (1pg) ve melatonin implante (n=8) edilmis
gerbiller. Tum gruplarda lokomotor aktiviteler bir hafta boyunca kaydedildi, normal aktivite ritmi gdsteren
hayvanlara melatonin enjeksiyonlari ve melatonin implantasyonlari uygulandi. Bu sekilde bir hafta daha
aktiviteler kaydedildi ve double-plot aktogram yapildi.

BULGULAR: Kontrol grubundaki gerbiller 14L fotoperiyoduna uygun aktiviteler gosterdi; tum aktiviteler
karanhk fazda gercgeklesti. Melatonin enjeksiyon grubundaki gerbiller lokomotor aktivitede faz ilerlemesi
gosterdi (p<0.05). Bu faz ilerleme ritmi melatonin enjeksiyonundan hemen sonra (16:00’da) basladi. Melatonin
implantasyonu yapilmis gerbiller aritmik lokomotor aktivite gosterdi (p<0.001).

SONUG: TUm bu veriler melatoninin verilis sekline bagl olarak Mongolian gerbillerin aktivite ritimleri Uzerine
etkili oldugunu gostermektedir.

Anahtar Kelimeler: Gerbil, SCN, Fotoperiyod, Melatonin

Effects of melatonin on the locomotor activities of mongolian gerbils (meriones
unguiculatus)

OBJECTIVES: In mammals, endogenous circadian rhythms are generated and controlled by a circadian
oscillator, located in the hypothalamic suprachiasmatic nucleus (SCN). The entrainment to environmental
periodicities is realized via exogenous zeitgebers, mainly the natural light-dark (LD) cycle. Although Mongolian
gerbils are becoming common laboratory animals, important chronobiological features of this species, like free-
running circadian rhythms, are still unclarified. The aim of our study was to identify suitable conditions to
receive stable and reproducible running rhythm of activities under different hormonal effects (melatonin), giving
further evidence on the definite type of the Mongolian gerbils.

MATERIALS & METHODS : This study was approved by the Institutional Ethical Committee. To understand
the effects of melatonin, 3 groups were established; control, melatonin injected (1pg) and melatonin implanted
gerbils. The first week of the experiment, locomotor activities of 3 groups were recorded and the melatonin
injections and melatonin implantations were applied and then double-plot actograms were made.

RESULTS : Gerbils in control group showed light-dark cycle entrained locomotor activity in 14L. Gerbils in
melatonin injected group showed a phase advance locomotor activity (p<0.05). This phase advance rhythm
started just after melatonin injection (16:00 h). Gerbils in melatonin implanted group showed arrhythmic
locomotor activity (p<0.001).

CONCLUSION: These data suggest that melatonin injection at 16:00 h and constant release melatonin
hormone is effective on the activity rhythm of the Mongolian gerbils.

Keywords: Gerbil, SCN, Photoperiod, Melatonin
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Belirlenmis Drosophila larva motonoronlarindaki gelisimle degisen iyon kanallarinin
bilgisayar modeli ile analizi

Cengiz Giinay®, Logesh Dharmar’, Fred Sieling?, Richard Baines®, Astrid A Prinz*

‘Emory Universitesi, Biyoloji Bélimdi, Atlanta, Georgia, ABD
2Georgia Teknoloji Enstittisi ve Emory Universitesi, Biyomedikal Miihendisligi B6limdi, Atlanta, Georgia, ABD
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AMAG: Sirke sinedi Drosophila, sinirsel islevleri arastirmak igin glgli bir genetik modeldir. Drosophila sinir
hiicrelerinde RNA alternatif ugbirlestirmesi sonucu birgok iyon kanal tlrevleri saptanmis, fakat bunlarin islevleri
bilinmemektedir. Bu tirevlerin izole olarak ifade edilmesindeki deneysel zorluklardan dolayi, sinirsel elektrik
hareketleri Gzerindeki etkilerini incelemek icin bilgisayar modellemesi teknigini kullaniyoruz.

GEREC ve YONTEM: Model insasinda, varolan iyon kanallarinin parametrelerine gerek duyulur. Bu
parametrelerin Drosophila literatirindeki dederleri farkh tipte sinir hicleri ve ifade sistemlerinden
toplandigindan gok degiskendir. Bunlari kullanmak yerine, kendimiz gerilim tutumu elektrofizyoloji yontemiyle
aCC ve RP2 adi verilmis belirlenmis karin bdélgesinde bulunup, sirt kaslarina uyaran larva motor sinir
hiicrelerinden 6lgiimler alarak, parametrelerin tahminlerini yapiyoruz.

BULGULAR: Iyon kanallarindan, sadece hizla kapanan ile agik kalan sodyum kanallarini ve gecikmeli dogrultucu
ile A-tipi potasyum kanallarini kullanarak, éncelikle basit ve izopotansiyel bir sinir hiicresi modeli ile dogala
benzer ates etme ve akim uyarisina cevaplar elde ettik. Bu model hiicre sayesinde hiicrenin gelisimi ve govde
konumuna gore dedisen iki 6nemli A-tipi iyon akim kanali Shal ve Shaker'in toplam akima farkli katkilarini
inceledik. Shal kanah oOzelliklerini 1. ve 3. larva gelisim asamalarinda arastirdik ve elektrik hareketlerine
etkilerini inceledik. Bundan sonra kalsiyum ve bunun hiicreye girisine bagl olan potasyum kanallarini model
hicresine ekleyecegiz.

SONUG: Genel olarak, bu yeni insa ettigimiz model hiicre gergek hicrelerin elektrik hareketlerine benzer
davranmaktadir. Dolayisiyla bu model, parametreleri dedistirilerek, iyon kanali tlrevlerinin de elektrik
hareketleri Gzerindeki islevsel etkilerini incelemek igin kullanilabilecektir.

Anahtar Kelimeler: Drosophila, Motor néron, Iyon kanallar, Ugbirlestirme tirevleri, Bilgisayar modeli

Burroughs Wellcome Fund'dan Career Award at the Scientific Interface (CASI) AAP'ye verilmistir. Elektrofizyoloji
verilerinin 6lgiml University of Manchester'den Dr. Verena Wolfram ve Dr. Richard Marley ile Arizona University, AZ,
ABD'deki Dr. Richard Levine'in laboratuarindan Dr. Jason Worrell tarafindan yapiimistir. Dr. Robert Clewley ve Dr.
Marco Herrera-Valdez modellemeye yardimci olmuslardir.

Computational modeling of identified larval Drosophila motoneurons for
investigating ion channels during development

OBJECTIVES: Drosophila is a powerful genetic model system for investigating neuronal function. Recently in
Drosophila neurons, ion channel splice variants have been found, whose functional roles are unknown. Because
of the experimental difficulties in isolated expression of these splice variants, we use computational modeling to
assess their effects on neuronal activity

MATERIALS & METHODS: For constructing a model neuron, parameters for individual ion channels are
required. Previous literature on Drosophila ion channel parameters are highly variable because they were
collected from different neuronal types and preparations. We are thus fitting channel parameters to
experimental voltage-clamp data from identified larval aCC and RP2 abdominal dorsomedial motoneurons,
which innervate the dorsal muscles.

RESULTS: We first present a minimal, isopotential spiking model neuron with transient and persistent sodium,
delayed-rectifier, and A-type potassium channels. This model allows us to investigate the contributions of the
two major types of A-type currents Shal and Shaker that are different in spatial expression over the neuron and
in terms of electrophysiological and activity-related characteristics. We show the Shal channel properties at the
larval developmental stages of 1st and 3rd instar, and we show the effect of this change on neuronal activity
characteristics. We then aim to add the calcium channel and potassium channels that are dependent on it.
CONCLUSION: Overall, our novel neuron model matches the functional activity characteristics of real
motoneurons. This model can be taken to address the effects of other ion channel splice variants by channel
parameters.

Keywords: Drosophila, Motoneuron, Ion channels, Splice variants, Computational model
Career Award at the Scientific Interface (CASI) from the Burroughs Wellcome Fund awarded to AAP. Experimental data
was collected by Dr. Verena Wolfram and Dr. Richard Marley at University of Manchester, Manchester, U.K., and by Dr.

Jason Worrell in Dr. Richard Levine's lab at Arizona University, AZ, U.S.A. Dr. Robert Clewley and Dr. Marco Herrera-
Valdez helped with modeling.
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Uyarim alani ve uzakhiginin sican tiiysiiz derisindeki cabuk-alisan
mekanoreseptor yanitina etkisi

Ismail Deveciodlu, Burak Gliclii

Bogazici Universitesi, Biyomedikal Miihendisligi Enstitiisii, Istanbul

Bodazigi University, Institute of Biomedical Engineering, Istanbul, Turkey

AMAGC: Parmak ucuna dodgru sinir yogunlugunun artmasina ragmen, onceki veriler pisikofiziksel algilama
esiginin artmadigini géstermektedir. Bu galismada mekanoreseptér yanitinin proksimo-distal eksende simetrik
olmadigi varsayilmistir. Bu varsayimi test etmek igin, gabuk-alisan (RA) mekanoreseptérlerinin uyarim genligine
bagli yanitlarinin (uyarim-yanit fonksiyonlari) uyarim noktasina ve alanina bagl olarak degisimi incelenmistir.
GEREC ve YONTEM: Sican arka bacagindaki tiiysiiz deride RA sinirlerinden tekil aksiyon potansiyel kayitlari
yapilmistir. Duyar alan merkezleri von Frey tlyleri ile haritalanmistir. 40-Hz sinlzoidal mekanik titresimler
birbirinden 0.5 mm uzakhktaki 5 farkli noktaya (2 distal, 1 merkez, 2 proksimal) uygulanmistir. 3 farkl
blylklikte uyarim alani (0.39 mm?, 1.63 mm?, 2.96 mm?) kullaniimistir. Her kosul 10 genlik seviyesinde ve 4
tekrarla test edilmistir. Her RA icin ortalama aksiyon potansiyeli sayisina bagl bir uyarim-yanit fonksiyonu
olusturulmustur. Her veri kiimesine regresyon yéntemiyle pargali dogrusal fonksiyonlar uydurulmustur. Uyarim-
yanit fonksiyonlarindan elde edilen parametreler (mutlak aksiyon potansiyeli esigi ve senkron atim esigi) uyarim
alani ve duyar alan merkezi ile uyarim noktasi arasindaki uzakliga karsi grafik olarak cizilmistir.

BULGULAR: Pilot deneylerimize gbre proksimal uyarim noktalarinda distal uyarim noktalarina nazaran mutlak
aksiyon potansiyeli esiginde bir artis gorilmektedir. Uyarim alani biykliguna arttirmak ¢ogu durumda mutlak
aksiyon potansiyeli esigini ylkseltmistir. Senkron atim esigi kiglk uyarim alani kullanildidinda benzer bir
davranis gosterirken, biylk uyarim alani biyukliglinde merkeze nazaran her iki ydonde de azalmistir.

SONUG: Uyarim-yanit fonksiyonlarinin proksimal-distal eksendeki asimetrisi mekanik uyarimin bir yone dogru
daha iyi iletildigi hipotezini desteklemektedir (esik seviyelerinin proksimal uyarimlarda artmasi sebebi ile). Bu
durumun sinir yogunlugu etkilerini dengelerken parmakta sabit bir pisikofiziksel algilama esigi yarattigi
distnulmektedir. Sonuglari dogrulmak lizere daha fazla veri toplamaktayiz.

Anahtar Kelimeler: Beden duyusu, Dokunsal lifler, Uyarim-cevap fonksiyonu, Dokunsal titresim uyarimi

Bogazici Universitesi, Bilimsel Arastirma Projeleri tarafindan desteklenmistir (Proje numarasi: 5069).

Effects of contactor size and stimulation distance on the responses of rapidly-
adapting mechanoreceptive fibers innervating the rat glabrous skin

OBJECTIVES: Although innervation density increases towards the fingertip, previous data show that
psychophysical detection thresholds do not improve. Here, it was hypothesized that responses of
mechanoreceptive fibers are not symmetric along the proximo-distal axis. To test this, rate-intensity functions
of rapidly-adapting (RA) mechanoreceptive fibers were studied as a function of stimulus location and contactor
size.

MATERIALS & METHODS: Single-unit spikes were recorded from RA fibers innervating the glabrous skin of
the rat's hind paw. Receptive-field centers were mapped with von Frey hairs. 40-Hz sinusoidal mechanical
vibrations were applied at 5 different locations (2 distal, 1 center, 2 proximal) 0.5 mm apart from each other.
Three different contactor sizes (area: 0.39 mm?, 1.63 mm?, 2.96 mm?) were used. Each condition was tested
with 10 amplitude levels and 4 repetitions. Rate-intensity functions were constructed for each RA based on
average firing rates. Each rate-intensity data set was fitted by piecewise linear functions by regression. The
parameters (absolute spike threshold and entrainment threshold) obtained from fitted rate-intensity functions
were plotted against the contactor size and the distance between receptive-field center and stimulus location.
RESULTS: Preliminary results indicate an increase in absolute spike threshold at proximal locations as
compared to distal locations relative to the receptive field center. Increasing the contactor size elevated
absolute spike threshold in most conditions. Entrainment threshold showed a similar trend with smaller
contactors, but it decreased as the distance increased in both directions relative to receptive field center for the
largest contactor.

CONCLUSION: The asymmetry of rate-intensity functions along the proximo-distal axis supports the
hypothesis that the mechanical stimulus is transmitted better to one direction (as shown by the increase of
thresholds at proximal stimulation). This may counterbalance the effects of innervation density and cause
uniform psychophysical detection thresholds in the finger. We are currently collecting more data to finalize our
statistical analyses.

Keywords: Somatosensation, Tactile fiber, Rate-intensity function, Vibrotactile stimulus

Supported by Bogazigi University, Research Fund (Project number: 5069).
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Saghikhi goniilliilerde elektriksel duyu esigi olgclimii

Ezgi Tuna-Erdodan, Adnan Kurt, Sacit Karam(irsel
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AMAGC: Bu 06n calismadaki amacimiz laboratuvarimizda tasarladigimiz elektriksel sinir uyarim cihazini
kullanarak, yeni bir uyarim parametresi ile saglikli génulltlerde duyu esigi 6lcumini gergeklestirmektir.

GEREC ve YONTEM: Calismaya 10 erkek 10 kadin, 23-49 yas arasi 20 saglikli gonilli katildi. Duyu esigi
Olcimu katilimcinin sag veya sol el sirtindan 2 adet tek kullanimlik kendiliginden yapisan ve iletken jelli
elektrodlar ile sabit akim uygulanarak gergeklestirildi. Uyari, frekansi 300 Hz, uyaran genigligi 100 ps, uyari
stiresi 470ms olacak sekilde ayarlandi. Akim sifir miliamperden baslayarak kisinin her uyarani hissettigini
belirttigi yere kadar dizenli olarak cgikarildi. Katihmcinin uyarani hissettigi en disik akim elektriksel duyu esigi
(EPT) olarak kaydedildi.

BULGULAR: Esik dederler istatistiksel olarak (t-test) dederlendirildiginde sag el ve sol el arasinda bir fark
bulunamadi. Ortalama duyu esigi 3.64 mA bulundu. Kadin ve erkekler arasinda anlamli fark saptandi
(p=0.005). Kadinlarin ortalama duyu esigi 3.03 +0.4mA , erkeklerin ortalama duyu esigi 4.25+1 mA olarak
olgllda.

SONUG: Glnlmize kadar yapilmis olan elektriksel duyu esigi 6lgiml calismalarinda cinsiyet farki ile ilgili
olarak degisik sonuclar elde edilmistir. Bazi calismalar eriskinlerde kadin erkek arasinda fark bulamazken
bazilari ise kadin erkek arasinda minimal bir fark bulduklarini belirtmektedirler. Ancak son yillardaki galismalar
genc yasta kadinlarin esiginin erkeklerden daha duslik olduguna dair sonuglar bildirmektedir. Calismamizin
sonucu da kadinlar ve erkekler arasinda bdyle bir farkin bulundugunu desteklemektedir.

Anahtar Kelimeler: Duyu esigi, Elektriksel uyarim

Determining electrical perceptual threshold in healthy volunteers

OBJECTIVES: The main purpose of this preliminary study is to use homemade electrical stimulator with a new
parameter set to investigate electrical perceptual threshold (EPT) on healthy volunteers.

MATERIALS & METHODS: 20 healthy volunteers, 10 female and 10 male, aged 23 to 49 participated in this
study. Constant current was applied on the right or left dorsal hand via 2 self-adhesive disposable electrodes to
determine electrical perceptual threshold. Stimulation parameters were set before each test (frequency 300
Hz, pulse duration 100 mics, stimulation duration 470 ms). Stimulation (current) intensity was gradually
increased to the level of first sensation starting from zero mA. The lowest current intensity at which participant
reported sensation and felt %100 of stimuli was recorded as electrical perceptual threshold.

RESULTS: EPT measurements did not differ between right and left sides. Mean EPT for all participants was
found to be 3.64mA. We found a gender difference in EPT means (p=0.005). In our study women had lower
EPTs than men ( women 3.03£0.4 mA , men 4.25 £1).

CONCLUSION: Gender difference of electrical sensory threshold is not clear in the literature. Some authors
had found no gender difference in adults whilst some had found minimal difference between women and men.
Beside these, most results of recent studies support the hypothesis that women have lower EPTs in young ages.
This study is denoting that last hypothesis about young women is possibly true.

Keywords: Sensory threshold, Electrical stimulation
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Sik Kullanimh Tarim Ilaci Rotenonun Hipokampus’da Néronal Gegis ile Etkilesimi

Fatih Akkentli, Hale Saybasili, Yusuf P. Tan
Bogazigi Universitesi, Biyomedikal Miihendisli§i Enstitiisii, Kandilli Kamptis, Istanbul

Bogazici University, Biomedical Engineering Institute, Kandilli Campus, Istanbul

AMAC: Bir tarim ilaci olan rotenon, sicanlarda yapilan deneylerde insanlarda gorilen Parkinson hastaligi
belirtilerine benzeyen davranissal ve biyokimyasal degisiklikler olusturmaktadir. Bu pestisit, hiicresel enerji
Uretiminde 6nemli roli olan mitokondrial kompleks-1'i bloke etmektedir. Bu calismanin amaci, rotenonun in
vitro hipokampal kesitlerde glutamaterjik sinaptik gegis Gzerindeki etkisini incelemektir.

GEREC ve YONTEM: Hipokampal CA1l piramidal néron yaniti, disik frekansta Schaffer kolateral (0.1 Hz)
uyarimi ile patch clamp siki kenetleme tiim hiicre yanit teknigi kullanilarak kayit edilmistir. Deneyler, Bogazigi
Universitesi Hayvan Arastirma Komitesi yénergesine uygun olarak yapilmistir. Farkli rotenon
konsantrasyonlarinin (0.1, 0.5 and 1 pM) glutamate yaniti Gzerindeki etkisi 3 dakika slireyle uygulanarak
incelenmistir. Rotenonun olusturdugu sitoplazmik etkiden kurtulmak igin, deneylerde kullanilan intraselltler
sollisyona ATP eklenmemistir ve elektrot soliisyonunun iyonik kompozisyonu buna uygun olarak tasarlanmistir.

BULGULAR: Sonucglara gore, gluamat reseptor yaniti Gzerindeki rotenon etkisi konsantrasyona baghdir.
Rotenon (0.5 and 1 pM), sinaptik akimi %34+5 (n=5) ve %48+6 (n=5) diizeyinde engellemektedir. Rotenonun
disik konsantrasyonunun (0.1 uM, n=6) kayit edilen akim Uzerinde etkisi yoktur.

SONUGC: Rotenonun glutamaterjik akim Uzerindeki gdzlenen etkisi, néron zari Uzerinde bulunan glutamat
reseptorleri ile direkt etkilesmesinden kaynaklanmaktadir. Rotenon, ATP eksikligi durumunda doza bagli olarak
glutamat reseptoérleri Gzerinde dnemli bir inhibisyon olusturmaktadir.

Anahtar Kelimeler: Rotenon, Hipokampus, CA1 piramidal néron, Glutamat reseptérleri, Patch clamp.

Bogazici Universitesi Arastirma Projeleri Komisyonu tarafindan desteklenmistir (Proje numarasi: 025104).

Common pesticide rotenone interference with neuronal transmission in the
hippocampus

OBJECTIVES: Rotenone is a pesticide, which causes behavioral and biochemical changes in rats that closely
resemble Parkinson’s disease symptoms in humans. This pesticide inhibits mitochondrial complex-I, which has
an important role in cellular energy production. The objective of the current research is to investigate the effect
of rotenone on synaptic transmission in in vitro hippocampal slices, especially on glutamatergic transmission.
MATERIALS & METHODS: Hippocampal CAl1 pyramidal neuron response upon low frequency Schaffer
collateral stimulation (0.1 Hz) was recorded by the patch clamp tight-seal whole cell recording technique. The
experiments were conducted in accordance with the guidelines of the Animal Research Committee of Bogazici
University. Different rotenone concentrations (0.1, 0.5 and 1 pM) were tested on total glutamate current for 3
minutes perfusion. To eliminate the rotenone induced cytoplasmic effects, ATP was excluded from the
intracellular solution in experiments and ionic composition of electrode solution was specifically designed.
RESULTS: According to our results, the rotenone effect on the glutamate receptor response is concentration
dependent. Rotenone (0.5 and 1pM) decreased the synaptic current by 34+5% (n=5) and 48+6% (n=5),
respectively. Low concentration of rotenone (0.1 uM, n=6) had no effect on the currents recorded.
CONCLUSION: Observed effects of rotenone on glutamatergic currents seem to occur via its direct effect on
neuron membrane glutamate receptors. It is evident that in the case of ATP deprivation, rotenone can have
serious dose-dependent inhibition on glutamate receptors.

Keywords: Rotenone, Hippocampus, CA1 pyramidal neuron, Glutamate receptors, Patch clamp.

Supported by Bogazici University research foundation (Project number: 025104).
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Oksitosinin, gliya hiicre kiiltiiriindeki trofik desteginin ve rotenon ile endiiklenen
toksisiteyi onleyici etkisinin gosterilmesi

Gonca Mola, Oytun Erbas, Vedat Evren, Dilek Taskiran, Géniil O. Peker, Ozlem Alkan-Yilmaz

Ege Universitesi Tip Fakiiltesi Fizyoloji Anabilim Dali, Izmir
Ege University, Faculty of Medicine, Department of Physiology, Izmir, Turkey

AMAC: Rotenon (R), organik ve lipofilik bir ensektisittir; elektron tasima zincirinde kompleks-1 inhibisyonu ile
sliperoksit olusumuna, oksidan strese bagl mitokondriyal hasara ve hicre élimiine neden olmaktadir. Siganda,
segici olarak dopaminerjik noronlar etkileyerek, Parkinsonizm bulgularina yol agtigi gosterilmistir. R’'un gliya
kiltirindeki toksik etkilerini dnceki galismalarimizda betimlemis, bildirmistik. Oksitosinin (oks) iyi bilinen
endokrin rolleri disindaki olasi noral ve davranissal koruyucu, yatistirici etkileri ginimuzin yodun arastirma
konularindandir. Oks’in deneysel diyabetik polinéropatiyi iyilestirdigini ve deneysel konvilziyon gelisimi ile noral
hasari 6nledigini de daha 6nce gdstermis, bildirmistik. Sunulan galismada oks’in, karisik gliya kultirindeki genel
destekleyici ve ayrica, R ile olusturulan toksisiteyi dnleyici etkilerini arastirdik.

GEREC ve YONTEM: Birincil astrogliya kiltiri yenidogan sican kortikal hiicrelerinden sadlandi. Pasajlama
sonrasi hlcreler, 6 grup (n=15/grup,; Kontrol (K), 1 uM R, 10 nmol/L oks (oks1), 100 nmol/L oks (oks2),
oks1+R ve oks2+R; 10* hiicre/kuyu x 96 kuyu/grup) olarak diizenlendi. Uygulamadan 24 saat sonra, MTT
yontemi ile hiicre sagkalimi dederlendirildi.

BULGULAR: Hiicre canliligi, kontrollerdekine gére, R grubunda anlamli (P<0.005) derecede azaldi; yalnizca oks
uygulanan grupta, 100 nmol/L dozda daha belirgin olmak tzere anlamh (P<0.05) derecede artti. Ayrica, hiicre
sagkalimi, R ve oks gruplarinda, 100 nmol/L oks dozunda daha belirgin olmak Uzere, yalnizca R uygulanan
gruba gore anlamh (P<0.05) derecede artti.

SONUG: Oks, gliya kultlrtinde trofik etki ile hlicre niceligini ve niteligini desteklemis; ayrica, R’nin yol actigi
hicre hasari ve 6lumind, 6zellikle 100 nmol/L dozunda belirgin derecede 6nlemis, hafifletmistir. Siradaki
hedefimiz, oks’un in-vivo ve in-vitro (néro)koruyuculugunun etki yer(ler)ini ve diizenek(ler)ini aydinlatmaktir.

Anahtar Kelimeler: Oksitosin, Rotenon, Astrogliya, Norotoksisite, Sagkalim

Investigation of the trophic support and the restorative effect of oxytocine in
glial culture with and without rotenone-induced toxicity

OBJECTIVES: Rotenone (R), an organic and lipophilic insecticide inhibits complex-1 in electron transfer chain,
upregulates superoxide, and oxidative stress-induced mitochondrial damage and cell death. Its selectivity in
damaging dopaminergic neurons and potency of developing Parkinsonism like symptoms in the rat have been
reported. We identified and reported the toxic effects of R in glia culture previously. Recent research has
attributed neuroprotective and behavioral equilibrating serenity effects to ox in addition to its well-known
endocrine functions. We reported previously that ox attenuates / restores neural damage induced by diabetic
neuropathy and experimental convulsions. Here, we aimed to investigate in glial culture, the trophically
supportive, and neurorestorative effects of ox in general and following R toxicity, respectively.

MATERIALS & METHODS: Primary astroglial culture was prepared using newborn rat cortical cells. Following
passagings, cells were processed in 6 groups accordingly (n=15/group; Control (C), 1 uM R, 10 nmol/L ox
(ox1), 100 nmol/L ox (ox2), ox1+R and ox2+R; 10* cells/well x 96 wells/group). After 24 hours, cell viability
was assessed using MTT method.

RESULTS: Cell viability - compared to controls - decreased significantly (P<0.005) in R group, and increased
significantly (P<0.05) and dose-dependently in the ox1 and ox2 groups. Moreover, cell viability — compared to
R group - increased significantly (P<0.05) and dose-dependently in ox1+R and ox2+R groups.

CONCLUSION: Ox definitely provided trophic support for qualitative and quantitative survival of the glial cells
in culture, and robustly attenuated cell damage and death rate following R toxicity. We foresee identifying and
defining the site(s) and mechanism(s) of action of in-vivo and in-vitro neuroprotection induced by ox.

Keywords: Oxytocine, Rotenone, Astroglia, Neurotoxicity, Viability
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Sinir hiicrelerinde ve hastaliklarinda TRPM2 kanallarinin 6nemi: Antagonistlerin
rolii

Mustafa Naziroglu
Stileyman Demirel Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Isparta
Stileyman Demirel University, Faculty of Medicine, Department of Biophysics, Isparta, Turkey

AMAC: Transient reseptor potansiyeli (TRP) kanallari duyusal néronlarin énemli islevlerinde rol oynayan ve
segici olmayan katyon kanallari grubudur. Bu aile igerisinde yer alan TRP melastatin 2 (TRPM2) kanallarinin, N
ucundaki ADP-riboz (ADPR) profosfatazin oksidatif stres ve ADPR ile aktive edilerek kanalin acildigi sinir
hiicrelerinde gosterilmistir. Bu calismada sinir hlicrelerindeki TRPM2 kanallari konusundaki yakin zamana ait,
son gelismeleri 6zetledim. Beynin ve norolojik hilicrelerin yliksek oksijen tiketimi, kolayca okside olabilen zengin
yag asitlerini barindirmasi, diger organlara gore disik seviyede antioksidan icermesi onlari serbest oksijen
radikalleri tarafindan birincil hedefler haline getirmektedir. Amiloid B-peptit ile aktive edilen striatal néronlarda
TRPM2 kanallari etiyolojide 6nemli goziikmektedir. Western Pacific amyotrofik lateral skleroz, Parkinson ve
bipolarda da TRPM2 kanali gen yetersizlikleri belirlenmistir.

BULGULAR: Yakin zamanda vyapilan cgalismalarda, grubumuz arka ko&k gangliyon hicrelerinde TRPM2
kanallarinin aktivasyonunun oksidatif stres aracihdi ile oldugunu ilk kez gostermistir. TRPM2 kanallarini
dogrudan bloke eden herhangi bir kanal blokéri mevcut degildir. Dolayl yoldan TRPM2 kanallarini bloke eden
antagonistler ise hiicreden hiicreye farkhlik arz etmektedirler. Ornedin, hipokampal hiicrelerde N-(p-
amylcinnomoyl)anthralic acid (ACA) TRPM2 kanallarini bloke ederken, IP3 reseptor inhibitéri olan 2-APB ve PLC
inhibitért Flufenamik asit (FFA)'in etkisi olamadigi gézlemlenmistir. Bununla beraber, hem ACA hem de FFA
sigan striatal hiicrelerinde TRPM2 kanalini bloke etmistir.

SONUGC: Sonug olarak, sinirsel hiicrelerde TRPM2 katyon kanallarinin hem ADPR hem de H,0, tarafindan acildigi
gozlenmigtir. Buna ek olarak, norolojik hastaliklarda H,0, nin TRPM2 aktivasyonundan sorumlu oldugu
gO6zlkuyor. Sinirsel hastaliklarin etiyolojisinde TRPM2 kanallarinin rolt halen acik degildir.

Anahtar Kelimeler: TRPM2, Ca*2, Nérolojik hiicreler, Oksidatif stres, ADPR, Glial hiicreler, Alzheimer hastaliji

Importance of TRPM2 cation channels in neurological cells and diseases: Role of
antagonists

OBJECTIVES: The Nat and Ca?*-permeable melastatin related transient receptor potential 2 (TRPM2) channels
can be gated either by ADP-ribose (ADPR) or by hydrogen peroxide (H,0,), binding to the channel’s enzymatic
Nudix domain. Since the mechanisms that lead to TRPM2 gating in response to ADPR and H,O, are not
understood in neuronal cells, I summarized previous findings and important recent advances in the
understanding of Ca?' influx via TRPM2 channels in different neuronal cell types and disease stages.
Considering that TRPM2 is activated by oxidative stress, mediated cell death and inflammation, and is highly
expressed in brain, the channel has been investigated in the context of central nervous system. TRPM2 plays a
role in H,0, and amyloid B-peptide induced striatal cell death. Genetic variants of the TRPM2 gene confer a risk
of developing Western Pacific amyotrophic lateral sclerosis, parkinsonism-dementia complex and bipolar
disorders.

RESULTS: TRPM2 also contributes to dorsal root ganglion-induced oxidative injury processes. There is a limited
number of TRPM2 channel blockers and they seem to be cell specific. For example, ADPR-induced Ca?* influx in
rat hippocampal cells was not blocked by N-(p-amylcinnomoyl)anthralic acid (ACA), the IP; receptor inhibitor 2-
aminoethoxydiphenyl borate or PLC inhibitor flufenamic acid (FFA). However the Ca’?" entry in rat primary
striatal cells was blocked by ACA and FFA.

CONCLUSION: In conclusion TRPM2 channels in neuronal cells can be gated by either ADPR or H,0,. It seems
to that the exact relationship between TRPM2 channels activation and neuronal cell death still remains to be
determined.

Keywords: TRPM2, Ca?*, Neuronal cells, Oxidative stress, ADP-ribose, Glial cells, Alzheimer’s disease
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Contribution to understanding of big inter-impulse interval parameter formation
mechanism triggered off by microwaves in the firing activity of cerebellar
purkinje cell on the base of intercellular interactions

Akif Maharramov?®, Roman Grigorian®

lyeditepe University, Faculty of Medicine, Department of Biophysics, Istanbul, Turkey
2Institute of Evolutionary Physiology and Biochemistry of Russian Academy of Sciences, St. Petersburg, Russia

OBJECTIVES: It is known that cerebellar Purkinje cell (PC) identification classically has been being based on
three kinds of electrophysiological parameters - Simple Spikes (SS), Complex Spikes (CS) and Inhibitory Pause
(IP) in SS generation following a CS - of perfectly worked out intercellular interaction mechanism description. In
this presentation, we try to discuss the possible intercellular mechanism of a new parameter Big Inter-impulse
Interval (BII) triggered by Microwaves (MW) in the bioelectrical activity of PC.

MATERIALS & METHODS: In two experimental models - anesthetized and decerebrated adult cats -
cerebellar PC extracellular impulse activities were registered by the help of glass microelectrodes before, during
(max. 10 min.) and after local Microwave (MW) irradiation (460MHz) of the head of a cat in the projection of
cerebellum. The activities were analyzed by the help of nonsuccessive inter-impulse interval (II) histogram
construction using computer analyzer ATAK-401. The difference between IP and BII durations were determined
manually. The interrelationships between the four parameter changes in response to MW have been scrutinized.
All experimental data were subjected to F-criterion analysis for the estimation of significance of those. The
larger intervals between SS overstepping the II corresponding to the mode of a histogram as a minimum for 3
times were conditioned to be referred as BII. The BII parameter inclusion completed the steps needed for
description of evolution of PC activity reaction to MW.

RESULTS: Intriguingly firm interdependence has been established between changes of the parameters of PC
activity under the action of MW. Increase in SS frequency as a first sign in PC reaction to MW as a rule, was
immediately followed by IP shortening until to the size less or equal the minimal value of II between SS. These
changes were accompanied by strong facilitation of SS generations immediately after that of CS, and were
followed by CS frequency increases and rises in BII durations and appearances resulting in burst like activity.
The full picture of the reaction was MW intensity and duration dependent, and it was easy to be completed in
decerebrated animals in a few minutes of exposure, while in intact animals PC activity displayed higher
impedance to MW for completion the reaction.

CONCLUSION: As far as the information pathways resulting in SS and CS generations are converged on PC,
and the relations between the two kinds of spikes are determined and provided by IP, the changes in the
activity with further IP disappearance and BII functioning indicates the new stages in PC activity parameters
interaction involving reconstruction of the ways ordinary for PC activity. So, BII might be concerned all the
afferent pathways and PC - other neurons interactions functional reconstructions.

Keywords: Purkinje cell, Cerebellum, Microwaves
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Sicanda streptozosin ile olusturulan diyabetik noropatide, oksitosinin sinir ileti hizini
iyilestirici etkisinin elektrofizyolojik olarak gosterilmesi

Oytun Erbas, Ejder Saylav Bora, Serdar Demirgéren, Géniil O. Peker

Ege Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali /
Ege University, Faculty of Medicine, Department of Physiology, Izmir, Turkey

AMAGC: Diyabet ve o6zellikle nérolojik komplikasyonlari en temel toplum sadhgi sorunlarindandir. Oksitosin
(OKS), cok iyi bilinen endokrin etkileri disindaki sinir koruyucu ve davranissal yatistirici nitelikleri ile
arastirmacilarin glindemindedir. Sunulan calismamizda, streptozosin (STZ) ile olusturulmus sigan diyabet
modelinde, periferik néropati gelisimi dogrulanmis ve buna bagh sinir iletimindeki yavaslama, OKS ile geri
dondirilmeye galisiimistir.

GEREC ve YONTEM: Alti-8 haftalik, erkek Sprague Dawley sicanlar kullaniimis, deneysel diyabet, 60 mg/kg
STZ (Sigma-Aldrich) tek doz i.p. uygulanarak olusturulmustur. Kirksekiz saat sonra kuyruk veni kaninda glukoz
Olgiimleri yapilmis, plazma glukoz dlzeyi, 250 mg/dL ve Uzerinde olan siganlar diyabetik sayilip, galismaya
alinmis ve bu silrecgte higbir sigana ensulin uygulanmamistir. Yirmi giin sonra, genel anestezi (i.p. 40 mg/kg
ketamin ve 4 mg/kg ksilazin) altindaki diyabetik sicanlarin sag arka bacak popliteal kas ve asil tendonlar
diizeyinden siyatik sinire supramaksimal yanit alinacak diizeyde (30-45 V; 0.03 sn) uyaran verilip, sag ayak 2.
ve 3. interdijital kaslardan EMG yazdirilmistir. Bunun igin M yaniti (bilesik kas aksiyon potansiyelleri) olusuncaya
kadarki latans belirlenmis, uyaran verilen iki nokta arasindaki mesafe 06lglilmis ve motor sinir ileti hiz
hesaplanmistir. Siganlar, I) naif kontrol (n=7), II) diyabetik ndéropati gelistirilip 10 glin sureyle i.p. 10 U/kg/glin
OKS (Synpitan ampul) verilen grup (n=7) ve III) diyabetik néropati gelistirilip i.p. %0,9 NaCl verilen kontrol
grubu (n=7) dizeninde izlenmistir.

BULGULAR: Sinir ileti hizi; A) diyabetik néropatili sicanlarda (39.26 £ 3.21 m/sn), diyabetik olmayan normal
siganlara (50 m/sn) gore %20’lik azalma gdstermis ve B) diyabetik ndropati gelistirilip OKS verilen (Grup II)
siganlarda 44.26+4.07 m/sn, diyabetik ndropati gelistirilip %0,9 NaCl verilen (Grup III) sicanlarda ise
38.75+2,16 m/sn olarak olgllmustir. ANOVA dederlendirmesi, OKS uygulamasinin sinir ileti hizini anlamli
derecede artirdigini (F(1,8)=6.298; p<0.05) ortaya koymustur.

SONUG: Sonuglarimiz, diyabetik noropati olustuktan sonra uyguladi§imiz OKS'’in periferik sinir ileti hizini
belirgin derecede iyilestirdigini kanitlamistir. Ayrica, 6znel (nitel) de olsa, OKS verilen siganlarin motor
davranislarinda dikkate deger islevsel geri kazanimlar oldugu gézlemlenmistir. OKS, periferik sinir sistemini
etkileyen nérobozunumsal slreclerde yarar saglayabilecek bir ajan adayi olabilir. Arastirmamiz, siyatik sinir ve
interdijital kaslardaki hicresel hasar, 6lum ve onarim plastisitesinin histopatolojik tanimlamalari, motor
davranisin nesnel ve nicel dederlendirmeleri ve OKS’in, bu modeldeki etki yeri ile etki dizeneginin
aydinlatiimasina yonelik ileri galismalarla strdurilmektedir.

Anahtar Kelimeler: EMG, Diyabetik ndropati, Oksitosin, Streptozosin, Bilesik kas aksiyon potansiyelleri

Electrophysiological demonstration of the restorative action of oxytocine on
streptozocine-induced diabetic neuropathy in the rat

OBJECTIVES: Diabetes, particularly its neurologic complications are among the major public health problems.
Oxytocine (OX) has been on the agenda recently owing to its non-endocrine features, implicating neuroprotection and
behavioral serenity. Present study was designed to identify the development of peripheral neuropathy in the
streptozocine-induced diabetic rat, and then test the possibility of reversing it by OX.

MATERIALS & METHODS: Six-8 weeks old male Sprague Dawley rats were administered a single dose of 60 mg/kg
STZ (Sigma-Aldrich), i.p. for inducing experimental diabetes. Forty eight hours later, blood was drawn from their tail
veins to determine plasma glucose levels. Rats presenting blood glucose levels exceeding 250 mg/dL were included in
the study as diabetic, and none of them were treated with insulin throughout the study. Twenty days later, the rats
were anesthetized (40 mg/kg ketamine and 4 mg/kg xylasine, i.p.), their right hind leg sciatic nerve was stimulated
(30-45 V; 0.03 s) at popliteal muscle and Achilles tendons for submaximal response, and EMG was recorded from the
2nd and 3rd interdigital muscles of their respective right hind foot. The latency until emergence of M response
(compound muscle action potentials) was determined, the distance between two stimulus points was measured, and
motor nerve conduction velocity was calculated. The rats were categorized as follows: I) naive control (n=7), II)
diabetic rats (n=7) that were administered OX (Synpitan, flacon, 10 U/kg/day, i.p.) for 10 days, and III) diabetic
control rats (n=7) that were administered saline, likewise.

RESULTS: Nerve conduction velocity; A) showed 20% decrease in the diabetic-neuropathic rats (39.26+3.21 m/s)
compared to normal animals (50 m/s); and B) was measured 44.26+4.07 m/s in the OX-treated diabetic-neuropathic
(Group II) rats compared to 38.75+2,16 m/s that was measured in the saline-treated diabetic-neuropathic (Group III)
animals. ANOVA processing of our data demonstrated a profound (F(1,8)=6.298; p<0.05) improvement in nerve
conduction velocity owing to OX.

CONCLUSION: Our results proved the nerve protecting / restoring effect of OX regardless of its application following
development of neuropathy. Although subjective and qualitative for the time being, remarkable restoration of motor
function was also observed. We propose that OX may be a potent candidate to restore peripheral nervous tissue
following neurodegenerative processes. We will proceed with our study a) identifying the histopathology of plasticity
due to cellular damage, death, and repair, b) objective quantitative assessment of motor function, and c) investigation
of the specific site and mechanism of action of OX in our paradigm.

Keywords: EMG, Diabetic neuropathy, Oxytocine, Streptozocine, Compound muscle action potentials
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Noroetik: Ne, nigin, nasil, nerede & kimlere: tip cevresi agirlikh kiiciik olgekli bir
evrende onciil farkindalik ve ilgi degerlendirmesi

Goniil O. Peker?3, Tunc Tasbas', Egemen Kaya*

!Ege Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Izmir
2Tiirkiye Beyin Arastirmalari ve Sinirbilimleri Dernedi (TUBAS) Genel Merkezi
3Society for Neuroscience” Tiirkiye Subesi (SfN-Tiirkiye)

1Ege University, Faculty of Medicine, Department of Physiology, Izmir, Turkey
2Headquarters of the Neuroscience Society of Turkey
3Turkey Chapter of Society for Neuroscience

AMAG: Beyin, diger organ ve dizgelerden farkl olarak, birey ve toplumu tasarimlayan, yoneten, 6grenen,
yaratan, yok eden ve kendini de sorgulayan bir organ ve dizenlenme sergiler; dyle ki, norofelsefe, noroetik,
néroekonomi adli yeni dislin, tartisma ve arastirma alanlarinin da dogmasi kaginilmaz olmustur. 2003 yilindan
beri tanimlanmaya, gelistiriimeye, toplumda yol gdsterici ve akademik disiplin olarak varhidini kabul ettirmeye
calisan noroetik, temel ve klinik sinirbilimciler, davranis, felsefe ve etik bilimciler, egditim, hukuk, kamu y&netimi
ve bilisim ile ugrasanlari kapsayan genis bir ilgi alani olusturmaktadir. Noroetik, bilim ve teknoloji yaratan
beyinlerin, istemli ya da istemsiz zararlarina karsi diger beyinleri ve bireyleri korumak adina var olmustur. Beyin
ve davranisa etkili tim ilaglar, cerrahi ve diger tim girisimler, beyin etkinlikleri ile davranisi izleyebilen ve
etkileyebilen tim yaklasim ve ydntemler, ayni zamanda, bireyin kendisi veya baskalari tarafindan kotlye
kullanima acik durumlar yaratabilmektedir. Boylesi durumlar, bir felaket yerinden, yogun bakim kliniklerine,
mahkeme durusmalarina, okullara, hatta savastaki cephelere ve giivenlik sorgulama ve sorusturmalarina kadar
bircok yerde gorilebilme potansiyelindedir. Bu baglamda, endikasyonu tartismall uyarici ve uyusturucularla,
bellek ve duygudurum guglendirici ve baskilayicilarin, bagimlilik, iradesizlik, acimasizlik, firsat esitligini ve hakga
yarismay! zedeleyici baskinhk gibi sonuglar, noroetigin 6nemli sorunsallarini olusturmaktadir. Ayrica, beyin
gorintlileme, yalan makinesi, 6zgur irade, biling durumlari gibi, 6zellikle ceza hukuku kapsaminda gok tartisma
gotardr islem ve kavramlar da noéroetigin en 6nemli konular arasindadir. Biz, 2003 yilindan beri Ege Tip
Fakultesi 2. Sinif Egitim Programi gergevesinde, beyin ve sinir dizgesinin kapsamli bigimde ele alindigi bir blokta,
“Noroetik ile Tanisma” adi altinda, ilgi uyandirma ve sorgulatmaya yoéneltici bir ders uygulamakta ve bu alani,
bir dikey koridor anlayisi ile yukariya tasimayi da tasarlamaktayiz. Ayrica, TUBAS ve SfN-Tirkiye olarak, gerek
mezuniyet sonrasi cgalistay ve kurslarimizda, gerekse yillik ulusal sinirbilim kongrelerimizde néroetik konulu
panel, konferans ve kisa réportajlar gergeklestirdik.

GEREC ve YONTEM: Burada sunulan calismada, noroetik konusundaki kisa bir tanitimdan sonra, ¢ogunlugunu
tip fakultesi 6gretim elemanlari ve 6grencilerinin olusturdugu sinirli bir evrende (115 formdan geri donen n=72)
gergeklestirdigimiz, “ilk / erken sorgulama” amacl bir anketin sonuglarini paylasmayi amagladik. Bu anketin
kurgusunda ve hedefledigi kisilerde, degil derin bilgi, higbir tanisikhk aramaksizin, “néroetik” ve ilgili
kavramlarin yol agtigi kendiliginden ve dogrudan gagrisimlari 13 adet iyi yapilandiriimis goktan segmeli ve 1
adet acgik uglu soru ile belirlemeye galistik.

SONUGC: Sonuglarimiz, duyarlilik, tanisiklik ve hatta farkindalk dizeyinin oldukga iyi ve bu konuda aydinlanma
ve daha ileri diizeyde bilgilenme isteginin bekledigimizden ok yiiksek oldugunu ortaya koydu.

Anahtar Kelimeler: Noéroetik, Norofelsefe, Ozgiir irade, Beyin gériintiileme, Né&ro-psikofarmakoloji, Yalan
makinasi

Neuroethics: What, why, how, where & for whom: a survey of preliminary
awareness and interest in a medics domineering small scale population

OBJECTIVES: Brain is highly unique among all other organs and systems because it is capable of designing
and programming the individual and the community as well as learning, ruling, creating, terminating, and
questioning itself. Eventually, it has recently become inevitable to launch novel areas of reasoning, debating
and researching such as neurophilosophy, neuroethics, and neuroeconomy. Neuroethics has been striving to
define and flourish to become a social blueprint guideline resource and an academic discipline by itself. It
engages basic and clinical neuroscientists, and behavior, philosophy, ethics, cognition, education, law, public
governing, and informatics professionals and scholars. Neuroethics exists primarily to defend and protect the
“other brains and individuals” from the intentional and unintentional harm of those brains who are creators and
users of science and technology. All drugs, surgical and other interventions targeting brain and behavior, all
approaches and methods monitoring and affecting brain activities and behavior may turn out to be potential
threats and abuse exerted by the individual him/her -self or the others. Such instances may very likely to
emerge extensively and intensively varying from a setting of a disaster to intensive care wards, jural courts,
schools, battle fronts, and even to questioning and inspection of individuals for security purposes. Prescription
and use of stimulants and narcotics, memory and affect enhancers and erasers that are being strongly debated
in terms of “indication” may bear negative outcomes such as substance addiction, failure of will and reasoning,
miscontrol of temper, and all drives violating fair play and equity in accessing opportunity stand as the major
problematic of neuroethics in this context. Moreover, concepts and procedures like brain imaging, lie detectors,
free will, and debatable states of consciousness cast the primary subjects of neuroethics especially in case of
jurisdiction for penalty. Since 2003, we have included “Meet the Neuroethics” into the Ege Medical Faculty 2nd
year curriculum within the context of the Neuroscience Block. We intended to attract early attention and hook
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the junior students from the beginning. We plan to extend this course further in continuum to advanced levels.
Additionally, as TUBAS and SfN-Turkey we have always organized plenary lectures, panel discussions, and brief
interviews about neuroethics in our national annual neuroscience meetings and graduate workshops and
courses.

MATERIALS & METHODS: In this presentation, we aim to review neuroethics concisely, and share with you
the findings of our preliminary survey conducted primarily among the medical academia and students within a
small population (n=72 returning out of 115).

CONCLUSION: This questionnaire intended to target a body with almost no knowledge of neuroethics, and
detect the spontaneous immediate associations relevant to neuroethics and similar concepts by using 13 well-
structured MCQs and 1 open end question. The results of our survey exceeded our expectations by revealing a
significant level of sensitivity, familiarity, even awareness, and - more importantly - a very strong motivation
and anticipation for further enlightment regarding neuroethics.

Keywords: Neuroethics, Neurophilosophy, Neuropsychopharmacology, Brain imaging, Free will, Lie detector
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Psikoz icin yiliksek risk grubundaki hastalarda ve ilk episod sizofreni
hastalarinda bas ve basma P300 yanitlan

Miige Devrim-Ucok®, H. Yasemin Keskin-Ergen, Cadri Yiiksel?, Seda Sahin?, Evrim Goéde?, Alp
Ucok?

!Istanbul Universitesi, Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul
?Istanbul Universitesi, Istanbul Tip Fakiiltesi, Psikiyatri Anabilim Dali, Istanbul

Istanbul University, Istanbul Faculty of Medicine, Department of Physiology, Istanbul, Turkey
?Istanbul University, Istanbul Faculty of Medicine, Department of Psychiatry, Istanbul, Turkey

AMAGC: Sizofrenide, Sirekli Performans Testinin (SPT) kullanildi§i galismalarda dikkatin strdarialmesi
slireclerinde bozukluk oldugu tutarli olarak gdsterilmistir. Amacimiz psikoz gelisimi icin yliksek risk grubundaki
(prodromal) hastalarda Bas ve Basma P300 yanitlarinin sizofreniye yatkinligin bir gostergesi olup olamayacadini
arastirmakti.

GEREC ve YONTEM: Melbourne grubu tarafindan tanimlanan yiiksek risk kriterlerini karsilayan 33 hasta, 20 ilk
episod sizofreni hastasi ve 18 saglikli kontrole SPT uygulandi. Hastalarin timu hic antipsikotik ilag kullanmamis
kisilerdi.

BULGULAR: Ilk episod hastalarin reaksiyon zamanlari kontrollere gére uzun bulundu (p<0.009). Basma P300
Bas P300’e gére daha o6n yerlesimliydi ve latansi daha uzundu (p<0.0001). Gruplarin Bas ve Basma P300
genlikleri farkliydi (p<0.008). Post-hoc analiz ilk episod sizofreni hastalarinda P300 genliginin kontrollere gore
disik oldugunu gosterdi (p<0.006). Prodromal hastalarin P300 genligi sizofreni hastalari ve kontrollerden farkl
olmamakla birlikte bu iki grup arasinda bir dederde idi.

SONUGC: Prodromal hastalarda P300 genliginin ilk episod hastalarla kontroller arasinda bir dederde bulunmasi,
prodromal hasta grubunun heterojen dogasindan vyani psikoza donlsecek ve donUsmeyecek hastalari
icermesinden kaynaklanmis olabilir. Bu hastalarin izlenmesi SPT sirasinda elde edilen P300°Un sizofreniye
yatkinligin bir géstergesi olup olamayacadini agikliga kavusturacaktir.

Anahtar Kelimeler: Olaya-iliskin potansiyeller, P300, Prodromal, Sizofreni, Strekli performans testi

1085073 (SBAG-3954) numaral TUBITAK Projesi tarafindan desteklenmistir.

Go and nogo P300 in subjects at ultra high-risk for psychosis and first-episode
schizophrenia patients

OBJECTIVES: Studies using Continuous Performance Test (CPT) have consistently shown deficits in sustained
attention processes in schizophrenia. Our aim was to investigate Go and NoGo P300 in subjects at ultra high-
risk for developing psychosis (prodromal) to see whether they could be markers of vulnerability to
schizophrenia.

MATERIALS & METHODS: Thirty-three subjects meeting ultra high-risk criteria defined by Melbourne group,
20 first-episode schizophrenia patients and 18 healthy controls performed a cued CPT. During the testing all
patients were neuroleptic-naive.

RESULTS: Reaction times of first episode patients were longer compared to controls (p<0.009). NoGo P300
was more anteriorly distributed and longer in latency than Go P300 (p<0.0001). Go and NoGo P300 amplitudes
were significantly different between the groups (p<0.008). Post-hoc analysis demonstrated that P300 amplitude
was reduced in first-episode schizophrenia patients compared to controls (p<0.006). Although P300 amplitude
of the prodromal group was not different from the schizophrenia patients and controls, it was in between these
two groups.

CONCLUSION: This result might depend on the heterogenous nature of the prodromal group including both
patients who will and who will not transform to psychosis. Following-up these patients will clarify whether P300
elicited during CPT could be a possible marker of vulnerability to schizophrenia.

Keywords: Event-related potentials, P300, Prodromal, Schizophrenia, Continuous performance test

Supported by TUBITAK project number 1085073 (SBAG-3954).
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Parkin (PARK2) gen mutasyonu bulunan ve bulunmayan Parkinson hastalarinda
olaya iliskin osilasyon bulgularn

Atilla Uslu®, Mehmet Ergen®, Hasan Demirci®’, Hasmet Hanagasi®, Tamer Demiralp?

fstanbul Universitesi, Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul

2Acibadem Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul

3istanbul Universitesi, Deneysel Tip Arastirma Enstitiisi, Sinirbilim Anabilim Dali, Istanbul

“Istanbul Universitesi, Istanbul Tip Fakdiiltesi, Néroloji Anabilim Dali, Davranis ve Hareket Bozukluklari Birimi, Istanbul

Istanbul University, Istanbul Faculty of Medicine, Department of Physiology, Istanbul, Turkey

2Acibadem University, Faculty of Medicine, Department of Physiology, Istanbul, Turkey

3Istanbul University, Research Institute for Experimental Medicine, Department of Neuroscience, Istanbul, Turkey

“Istanbul University, Istanbul Faculty of Medicine, Department of Neurology, Behavioral and Movement Disorders Unit, Istanbul,
Turkey

AMACGC: Parkin (PARK2) gen mutasyonu, erken-baslangicli Parkinson hastaliginin (PH) nedenlerinden biridir.
Parkinson hastalarinda hafif ve subklinik dedisimlerle seyreden kognitif bozukluklar sikca bildirilmis olmakla
birlikte, parkin hastalarinda kognitif bozulma ile ilgili sinirli veri bulunmaktadir. Bu calismada parkin
hastalarindaki kognitif bozulmayi Olaya Iliskin Potansiyel (OiP) kayitlamalari ile arastirmay! amagcladik.

GEREC ve YONTEM: Saglikli kontroller (n=25), parkin mutasyonlu (PM-PH, n=15), erken-baslangigli idiyopatik
(EB-IPH, n=25) ve geg baslangigh idiyopatik (GB-IPH, n=25) hastalarindan isitsel oddball paradigmasi ile
OiP’ler kaydedildi. Olaya iliskin osilatuvar aktivite dalgacik déniisiimi yéntemi ile hesaplandi.

BULGULAR: P3 genlikleri, her ti¢ PH hastaligi grubunda da kontrollere gére dusikti. Ancak P3 genligindeki bu
etki tim IPH gruplan icin istatistiksel olarak anlamliydi (p=0.001). Hedef kosulunda uyariimis ve toplam delta
gict (2-4 Hz, 100-400 ms), tepe noktasi 250 ms civarinda her ¢ PH grubunda kontrole gore dusuktd.
Uyarilmis delta giici icin post-hoc karsilastirmalar bu etkinin kontrol grubu ile EB-IPH ve GB-IPH gruplan
arasindaki farktan kaynaklandigini (p=0.001, p=0.002) gésterdi. Toplam delta giicii ise EB-IPH ve GB-IPH
gruplariyla birlikte PM-PH'Inda da anlamli olarak disiik bulunmustur (sirasiyla p<0.001, p<0.001, p=0,049).
Hedef kosulunda total teta glici (5-12 Hz, 50-250 ms) tepe noktasi 150 ms civarinda her (¢ PH grubunda da
(PM-PH, EB-IPH ve GB-IPH) kontrollere gére anlamli olarak diisik bulunmustur (sirasiyla p<0.001, p= 0.018,
p=0.01).

SONUGC: PM-PH hastalari ve kontrol grubu arasinda anlamli farkin toplam delta glicinde ortaya cikarken,
uyarilmis delta giciinde ve P3 genliginde béylesi bir farkin anlaml bulunmamasi, PM-PH hastalarinda, IPH
gruplarindan farkli olarak, P3 jenerasyonundan sorumlu néral gruplarin zamanlamasindan ziyade etkinlik
miktarinin etkilendigini disindidrmektedir.

Anahtar Kelimeler: Parkinson hastali§i, Parkin mutasyonu, Olaya iliskin potansiyeller, Olaya iliskin
osilasyonlar.

Bu calisma, Istanbul Universitesi, istanbul Tip Fakiltesi, Etik Kurulu tarafindan onaylanmistir (2009/157) ve
Istanbul Universitesi, Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir. Proje no: T-3318/2009.

Event-related oscillations findings in Parkinson’s patients with and without parkin
(PARK2) gene mutations

OBJECTIVES: Parkin (PARK2) gene mutation is one of the common causes of early-onset Parkinson’s disease
(PD). Although cognitive deficits including subtle and subclinical changes have been very frequently reported in
patients with PD, there is limited data on cognitive deficits in parkin patients. We aimed investigate the
cognitive impairment in parkin patients by event related potentials recordings.

MATERIALS and METHODS: ERPs were recorded during auditory oddball task from healthy controls (n=25),
parkin mutations (PM-PD, n=15), early-onset idiopathic (EO-IPD, n=25), and late-onset idiopathic (LO-IPD,
n=25) patients. Event-related oscillatory activity was calculated by wavelet transform.

RESULTS: P3 amplitudes were reduced in all 3 PD groups. However, the P3 amplitude difference was
significant for all IPD groups (p=0.001). Evoked and total delta power (2-4 Hz, 100-400 ms), peaking around
250 ms in target condition was also reduced in all 3 PD groups compared to control group. The post-hoc
comparisons for evoked power revealed that this effects resulted from the difference between controls and EO-
IPD and LO-IPD groups (p=0.001, p=0.002). Total delta power was significantly reduced in PM-PD patients with
EO-IPD and LO-IPD groups (p=0,049, p<0.001, p<0.001 respectively). Total theta power (5-12 Hz, 50-250
ms), peaking around 150 ms in target condition was also significantly reduced in all 3 PD groups (PM-PD, EO-
IPD and LO-IPD groups) compared to control group (p=0,001, p<0.001,p<0.001 respectively).

CONCLUSION: Significant differences between PM-PD patients control group total delta power, and lack of
such an effect in evoked delta power and P3 amplitude suggest that in PM-PD patients the neural assemblies
responsible for P3 generation has a lower activation rather than sharp timing.

Keywords: Parkinson’s disease, Parkin mutation, Event-related potentials, Event-related oscillations.

The study was approved by the Ethical Committee of the Istanbul Faculty of Medicine, Istanbul University
(2009/157) and supported by Scientific Research Projects Coordination Unit of Istanbul University. Project
number: T-3318/2009.
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Sizofreni Hastalarinda Beynin Manyetik Rezonans Goériintiilerinden Stereolojik
Yontemlerle Niceliksel Degerlendirilmesi

Amani Elfaki’, Tahir Osman?, Abdelgani Elsheikh?, Anas Hamdoun®, Biinyamin Sahin*

‘Ondokuz Mayis Universitesi, Tip Fakiiltesi, Anatomi Anabilim Dali, Samsun
2Ribat Universitesi, Tip Fakdltesi, Anatomi ve Psikiyatri Anabilim Dallari, Hartum, Sudan
3Cezire Universitesi, Tip Fakiiltesi, Radyoloji Anabilim Dali, Vad Medeni, Sudan

10ndokuz Mayis University, Faculty of Medicine, Department of Anatomy, Samsun, Turkey
2Ribat University, Faculty of Medicine, Departments of Anatomy and Psychiatry, Khartoum, Sudan
3Gazira University, Faculty of Medicine, Department of Radiology, Wad Medani, Sudan

AMAC: Bu galismada manyetik rezonans (MR) gorintileri kullanilarak beyin ve beyine ait yapilari hacimsel
degdisiklikleri kontrol ve sizofreni hastalari arasinda karsilastirildi.

GEREC ve YONTEM: Bu calismaya 57 sizofreni hastasi (30 erkek/27 kadin) ve 88 kontrol (51 erkek/37 kadin)
dahil edildi. Her iki gruba da yapisal MR goérintileme islemi yapildi. Morfometrik dlgiimler Image] programi ile
kor olarak yapildi. Beyin hemisferleri, ak ve gri madde ile lateral karinciklarin hacim ve hacim oranlari
stereolojik olarak hesaplandi.

BULGULAR: Kontrol sizofren ve grubunun ortalama toplam beyin hacmi 1101 ve 1025 cm?®ti. Sag hemisferin
hacimleri kontrol ve sizofrenlerde 550 ve 513 cm3 olarak hesaplandi. Sag hemisferin hacimleri kontrol ve
sizofrenlerde 550 ve 512 cm3 olarak hesaplandi. Kontrol ve sizofrenlerde gri ve ak maddenin toplam hacmi
sirasi ile 514 ve 451 cm? 586 ve 574 cm?® olarak hesaplandi. Hacim verileri gruplar arasinda istatistiksel
anlamda farklihk gostermekteydi (p<0.05). Kontrol ve sizofrenlerde gri ve ak maddenin hacim orani sirasi ile
%47 ve %44, %53 ve %56 olarak hesaplandi. Lateral karinciklarin hacim oranlari ise kontrol ve sizofrenlerde
%1,3 ve %1,5 olarak bulundu. Hacim orani verileri gruplar arasinda istatistiksel anlamda farklilik
gostermekteydi (p<0.05).

SONUGC: Sonuglarimiz kontrol ve sizofrenler arasinda hacim ve hacim oranlarinda farkliliklar oldugunu ortaya
koydu. Bu sizofrenlerde dejenerasyonun derecesinin niceliksel olarak ortaya konulabilecedgi anlamina
gelmektedir. Niceliksel yontemler kullanilarak bélgesel degisikliklerin incelenmesiyle hastaliin detaylar
dederlendirilebilir.

Anahtar Kelimeler: Niceliksel dederlendirme, Stereoloji, Sizofreni

Quantitative evaluation of the cerebrum in schizophrenic patients using
stereological methods on magnetic resonance images

OBJECTIVES: In the present study, the changes in the volume of the cerebrum and cerebral structures in
schizophrenic patients were compared with the controls using magnetic resonance (MR) images.
MATERIALS & METHODS: 57 schizophrenic patients (30 male/27 female) and 88 controls (51 male/37
female) were included in the study. Structural MR imaging was done for both groups. Morphometric
measurements were conducted blindly using Imagel software. The volume and volume fraction of the brain
hemispheres, gray and white matter, and lateral ventricles were estimated stereologically.

RESULTS: The total volume of control and schizophrenics were 1101 and 1025 cm?, respectively. The
volume of right hemisphere in controls and schizophrenics were 550 and 513 cm?, respectively. The volume
of left hemisphere in controls and schizophrenics were 550 and 512 cm?, respectively. Total volumes of
white and gray matter of controls and schizophrenics were 514 and 451 cm?®, 586 and 574 cm?®,
respectively. The volume data between groups were statistically different (p<0.05). The volume fraction of
the white and grey matter of controls and schizophrenics were 47% and 44%, 53% and 56%, respectively.
The volume fraction of the lateral ventricle of controls and schizophrenics were 1.3% and 1.5%,
respectively. The volume fraction data between groups were statistically different (p<0.05).

CONCLUSION: Our data indicated that there are volume and volume fractional differences between the
controls and schizophrenics. This means the degree of degenerations in schizophrenics could be assessed
quantitatively. Regional alterations may be evaluated on the details of disease using quantitative methods.

Keywords: Quantitative Evaluation, Stereology, Schizophrenia
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Temporo medial yapilar endoskop yardimli supraserebellar transtentorial
yaklasim: bir anatomik calisma

Suat Boyact!, Askin Seker?, Fatih Atik?, Davut Ceylan?, Murat Cosar?, Yasar Bayri?, Kaya Aksoy?,
Tiirker Kilic?

!Acibadem _{Jniversitesi, Tip Fakliltesi, Beyin ve Sinir_Cerrahisi Anabilim Dali, Istanbul
2Marmara Universitesi, Nérolojik Bilimler Enstitiisi, Istanbul

1Acibadem University, School of Medicine, Department of Neurosurgery, Istanbul, Turkey
?Marmara University, Institute of Neurological Sciences, Istanbul, Turkey

AMAC: Tumorler, vaskuiler lezyonlar ve epilepsi cerrahisi gibi nedenlerle posterior temporomedial bdlge
patolojilerine yaklasim gugtir ve bu bdlgeye yaklasimda oksipital interhemisferik, subtemporal veya temporal
transventrikiler yaklasimlar gibi pek gok yaklasim dnerilmistir. Bu yaklasimlarla ilgili baslica morbiditeler gérme
alani defektleri ve afazidir. Amacimiz temporomedial yapilara supraserebellar transtentorial (EASCTT)
transparahippokampal yaklasimin endoskopik ve mikroskopik anatomisini galismak ve bu bdlgeye olan
yaklasimlarin morbiditelerinden kaginmaktir.

GEREC ve YONTEM: Bu calismada 5 formalin ile tespitlenmis kadavra basi kullanildi. Damarlar renklendirilmis
silikon ile dolduruldu. Ornekler cerrahi mikroskop ve endoskop altinda adim adim diseke edildi, her adim
dokiimante edildi. Temporomedial yapilara EASCTT yaklasimi uygulandi.

BULGULAR: EASCTT yaklasim temporomedial yapilara temporal ve oksipital yapilarin gekilmesine gerek
olmadan basit ve minimal invazif yaklasim yapilmasini kolaylastirir. Kraniatomi paramedian yapiimal ve
transfers sinlis yukariya devrilmeli. Tim 6rneklerin her iki tarafinda serebellumdan tentorial sintslere olan en az
bir kdpri veni saptandi. Tentoriumun kesilmesinden sonra parahippokampal girusa ulasildi. P2-P3 bileskesi
seviyesinde yapilan diseksiyon ile lateral ventriklliin temporal horn’una dogrudan girildi. Transvers sinlistin orta
hattindan P2-P3 bileskesine olan ortalama uzaklik 69.4 mm olarak &lguldd.

SONUC: Kadavrada yapilan EASCTT transparahippokampal yaklasim parahippokampal gyrus, hippokampus,
amygdala ve unkusa genis bir ulasim sadlar; bu da cerrahin tiim ameliyat boyunca yapilari direk olarak gérerek
mudahalesini saglar. EASCTT yaklasim Posterior Serebral Arterin P2-P3 kavsagina kolay ulagimi saglar.

Anahtar Kelimeler: Supraserebellar transtentorial yaklagsim, Endoskopik cerrahi, Amygdalahippokampektomi

Endoscope assisted supracerebellar transtentorial approach to the
temporomedial structure: an anatomic study

OBJECTIVES: Approaching to posterior temporomedial region pathologies such as tumors, vascular lesions and
epilepsy surgery is challenging and many approaches to this region such as occipital interhemispheric,
subtemporal, or temporal transventricular approaches are favored. Morbidity associated with this approaches
are mainly visual field deficits and aphasia. Our aim is to study the endoscopic and microscopic anatomy of the
supracerebellar transtentorial (EASCTT) transparahippocampal approach to temporomedial structures and to
avoid the morbidities of approaches to this region.

MATERIALS & METHODS: Five formalin fixed cadaveric head were used in this study. The vessels were
injected with colored silicon. The specimens were stepwise dissected under surgical microscope and endoscope,
each step was documented. The EASCTT approach to the temporomedial structure was performed.

RESULTS: The EASCTT approach facilitates simple and minimally invasive access to temporomedial structures
without requiring retraction of the temporal or occipital lobe. The craniotomy should be placed paramedian and
transverse sinus should be retracted superiorly. At all specimen’s both sides, at least one bridging vein from
cerebellum to the tentorial sinuses were detected. All of the specimens both sides had temporal sinuses (6 of
them were large, 4 of them were small size) were detected. After dividing the tentorium parahippocampal gyrus
were reached. Dissection at the level of P2-P3 junction lead to temporal horn of the lateral ventricule. The mean
distance from midpoint of the transverse sinus to the P2-P3 junction is 69.4 mm.

CONCLUSION: The EASCTT transparahippocampal approach provides wide access to the parahippocampal
gyrus, hippocampus, amygdala, and uncus allowing the surgeon to remove the structures under direct
visualization throughout the operation in the cadeveric studies. It provides ease of access to the P2-P3 junction
of the PCA.

Keywords: Supracerebellar transtentorial approach, Endoscopic surgery, Amygdalahippocampectomy
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imatinib iceren biyobozunur poli (laktik-glikolik asit) kopolimeri (plga)
mikrokiirelerinin kraniofarengiomlarda anjiyogenez inhibisyonu ile rekiirrensi
engelleyebilirliginin arastiriimasi

Emel Akgiin’, Oksan Karal Yilmaz?, Manolya Kiikiit?, Kemal Baysal?, Tiirker Kilig'®
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lMgrmara University, Institute of Neurological Sciences, Istanbul, Turkey ]
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AMAGC: Daha 6nceki calismalarimizda, kraniofaringiom timorlerin rekirrensinde yogun anjiogenik aktivitenin
etkin oldugu ve PDGF yolaginin asiri aktif oldugu belirlenmisti. Bu galismada, PDGFR blokéri olan imatinib
mesylate igeren uzun salinimli biyobozunur poli(laktik-glikolik asit) kopolimeri (PLGA) mikrokirelerin, anjiogenik
aktivitenin yogun olarak goéruldigi niiks kraniofarengiomlarda reklrrensi engelleyebilirligi arastirildi.

Gereg ve YONTEM: Marmara Universitesi Beyin Cerrahisi Anabilim Dali ve Marmara Universitesi Nérolojik
Bilimler Enstitisli blnyesinde 1999-2010 vyillari arasinda cerrahi olarak cikariimis olan 6 nliks eden
kraniofarenjiom dokusu kullanildi. TUBITAK Marmara Arastirma Merkezi’nde her biri farkli salinim 6zelliklerinde
ve farkli konsantrasyonlarda imanitib iceren 8 farkh mikrokiire sentezlenmistir. Mikroktrelerin timoér érnekleri
Uzerindeki anti-anjiojenik etkinlikleri sican kornea anjiojenez modeli ile belirlenmis ve beser giin arayla 30 glin
boyunca gorintilenerek, derecelendirildi. Kontrol grubu olarak serum fizyolojik ve imatinib icermeyen
mikroklire-M21 kullanildi.

BULGULAR: M23 ve M48 mikrokurelerinin anti-anjiojenik etkinligi ile kontrol gruplar arasinda anlamli bir fark
bulunamadi. M09 ve M40 mikrokirelerinin anti-anjiojenik etkinligi 10. giinden sonra ve M50 mikrokiresinin
anti-anjiojenik etkinligi 15.gtinden sonra anlamh olarak bulundu. M11 ve M38 mikroktrelerinin ise tim takip
glinlerinde kontrol gruplari ile anlamli olarak farklilik gésterdigi goruldi.

SONUG: Yodun anjiogenik aktivitenin goruldiglu niks eden kraniofarenjiom timorleri Uzerinde imanitibin
etkileri uzun salinimh mikrokireler kullanilarak gdsterilmistir. Bulgularimiz, cerrahi rezeksiyon sonrasi timor
lojuna konulacak biyobozunur mikrokireler ile kraniofaringiomlarda niksl anti-anjiojenik aktivite gostererek,
engellemek igin olumlu énverileri olusturmustur.

Anahtar Kelimeler: Kraniofarengiom, Niks, Anjiogenez, Kornea anjiojenez modeli, Biyobozunur mikrokire,
PLGA

Inhibition of recurrence of craniopharyngiomas with imatinib mesylate-loaded
poly (lactide-co-glycolide) (plga) microspheres

OBJECTIVES: Recurrence is highly seen in craniopharyngiomas. Due to their close proximity to the vital
structures, gross-total resection, which is thought to be the major determinant of the recurrence, is not always
possible for craniopharyngiomas. So, post-operative long-term effective therapy approaches are needed to
prevent the recurrence. Besides, our recent studies showed that there is a positive correlation between the
recurrence and angiogenic potential of craniopharyngioma through over activation of PDGF (platelet-derived
growth factor) signaling pathway. In this study, we aimed to investigate the inhibitory potential of local, long-
term delivery of imatinib mesylate (PDGFR-B blocker) on recurrence of adult craniopharyngiomas via PLGA-type
biodegradable microspheres.

MATERIALS & METHODS: Imatinib mesylate containing PLGA polymers composed of different lactic/glycolic
acid concentrations, molecular weights and drug compositions were synthesized by modified double
emulsion/solvent evaporation technique. After in vitro characterization of protein holding, surface morphology,
entrapment efficiency and drug release kinetics, inhibitory potential of microspheres on neovascularization was
tested on craniopharyngioma tumor samples implanted in rat cornea.

RESULTS: Imatinib containing PLGA microspheres in different LA:GA ratios (LA:GA, 50:50 (M38); 75:25(M70);
85:15(M71)) considerably reduced the neovascularization induced by recurrent tumor samples in an in vivo rat
cornea angiogenesis model, p<0,01.

CONCLUSION: Long-term, local delivery of imatinib mesylate to the post-surgical tumoral cavity using
biodegradable microspheres is promising approach to prevent the recurrence of craniopharyngiomas.

Keywords: Craniopharyngioma, Tumor recurrence, Imatinib mesylate, PLGA microspheres, Neovascularization,
PDGFR, Cornea angiogenesis model, Controlled drug release
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Deneysel hipertiroidili sicanlarda hipokampal uzun siireli potansiyasyondaki
inhibisyon

Nazan Dolu, Cem Sler, A. Seda Artis, Soner Bitiktas, Erdem Basaran

Erciyes Universitesi, Tip Fakdltesi, Fizyoloji Anabilim Dali, Kayseri
Erciyes University, Faculty of Medicine, Department of Physiology, Kayseri, Turkey

AMAG: Tiroid hormonlarinin anne karninda fetlisin gelisim doéneminde veya eriskin donemde eksikliginin
6grenme ve hafizayr bozdugu birgok literatirde bildirilmistir. Ancak, normal eriskin sicanlara tiroid hormonu
verildiginde ©6grenme ve hafizada meydana gelen degisikliklerle ilgili elektrofizyolojik calismalar vyeterli
bulunmamaktadir.

GEREC ve YONTEM: Calisma, 12 eriskin (9-10 aylk) Wistar sicanlarda gerceklestirildi. Sicanlar rastgele
hipertiroidili (0,2 mg/kg/day intraperitoneal tiroksin enjeksiyonu, 21 giin, n=6) ve kontrol grubu (n=6) olarak
ikiye ayrildi. Uretan anestezisinden sonra sicanlar stereotaksik alete yerlestirildi. Bipolar tungsten elektrot ile
medyal perforan yol uyarildi. Ayni hemisferdeki dentat girusun granll hiicre tabakasina yerlestirilen cam
mikropipet ile eksitatdr postsinaptik alan potansiyelleri (EPSP) kaydedildi. 15 dakikalik baseline EPSP kaydindan
sonra, uzun sireli potansiyasyon (LTP), ylksek frekansh tetanik uyari ile 5 dakikada bir 4 kez uyarilarak
kaydedildi.

BULGULAR: Hipertiroidili siganlarin dentat giruslarinda, tetanik uyaran sonrasi elde edilen sinaptik aktiviteler
ile uzun sureli potansiyasyon analiz edilmistir. Hem indlksiyon [(populasyon spike (PS) genligi, alan
potansiyelleri (fEPSP) edimi, Z=2.88, p=0.004)] hem de surdurme fazlarinda (PS; Z=2.72, p=0.006, fEPSP;
Z=2.88, p=0.006) fEPSP edimi ve PS genliklerinde kontrol grubuna gére anlamli azalma bulunmustur.

SONUGC: L-Tiroksin enjeksiyonu ile hipertiroidi olusturulan siganlarda uzun sireli potansiyasyonda inhibisyon
meydana gelmektedir.

Anahtar Kelimeler: Uzun sireli potansiyasyon, Hipokampus, Hipertiroidi, EPSP

Turkiye Bilimsel ve Teknolojik Arastirma Kurumu tarafindan desteklenmistir (Proje numarasi: 1085244).

Inhibition of hippocampal long term potentiation in rats with experimental
hyperthyroidism

OBJECTIVES: It is well known that thyroid hormones play a vital role in the process of early growth and
development of most organs, especially the brain. While a large body of literature is available on the effect of
thyroid hormone deficiency on learning and memory functions during the developmental stage or adult-onset
hypothyroidism; electrophysiological findings are not satisfactory, particularly on thyroxin administration to
adult normothyroid animals.

MATERIALS & METHODS: The experiments were carried out on 12 adult male Wistar rats of 9-10 months.
Rats were randomly divided into the hyperthyroid (0,2 mg/kg/day intraperitoneal thyroxine injection, for 21
days) and control groups (n=6 in each group). Rats were anesthetized with urethane and placed in a
stereotaxic frame. A bipolar tungsten electrode was used to stimulate the medial perforant path. A glass
micropipette was inserted in the granule cell layer of the ipsilateral dentate gyrus to record field excitatory
postsynaptic potentials. Long-term potentiation, after a 15 min baseline recording of field excitatory
postsynaptic potentials, was induced by four sets of tetanic trains.

RESULTS: The synaptic activity of dentate gyrus neuron of hyperthyroid rats showed significantly decreased
responses to tetanic stimulation from control rats in induction phase (for PS and fEPSP slope Z=2.88, p=0.004)
and maintenance phase of LTP (Z=2.88, p=0.006 for fEPSP slope and Z=2.72, p=0.006 for PS amp).
CONCLUSION: As a result, the present study clearly provides the in vivo evidence for action of L-thyroxine
leading to inhibition in the plasticity of dentate gyrus neurons in adult rats.

Keywords: Long term potantiation, hippocampus, hyperthyroidy, EPSP

Supported by the Scientific and Technological Research Council of Turkey (Project number: 1085244).
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Vitamin D reseptoriiniin AB tarafindan baskilanmasi ve vitamin D’nin AB ile
uyarilan LVSCC-A1C ekspresyonu ve NGF salinmasi lizerine etkileri

Erdin¢ Dursun, Duygu Gezen-Ak, Selma Yilmazer

istanbul Universitesi, Cerrahpasa Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, istanbul
Istanbul University, Cerrahpasa Faculty of Medicine, Department of Medical Biology, Istanbul, Turkey

AMAGC: Alzheimer patolojisini olusturan esas yapilardan biri olan amiloid plaklarin ana bileseni beta amiloid
peptididir. Beta amiloid, membran hasari olusturarak, hiicre igi kalsiyum dengesini bozarak ve norotrofik faktor
seviyelerini degistirerek toksik etki g6stermektedir. Son yillarda yapilan galismalarda vitamin D’nin oksidatif
stresi baskilayarak, norotrofik faktdr sentezini, hiicre igi kalsiyum dengesini ve immiin cevabi dizenleyerek
noéronlar Uzerinde koruyucu etki gosterebilecedi ileri strilmustir.

GEREC ve YONTEM: Bu calismada sigan primer kortikal néron kiiltiirlerine beta amiloid 1-42 uygulayarak
Alzheimer hastaligi benzeri bir model olusturuldu. Beta amiloidin L tipi kalsiyum kanal LVSCC-A1C ve vitamin D
reseptérinin (VDR) gen anlatimi Uzerine etkisi qRT-PCR, protein seviyeleri lizerine etkisi Western blot
yOntemiyle, sinir buylme faktéri (NGF) ve sitotoksisite seviyeleri Uzerine etkileri ise ELISA y&ntemiyle
saptandi. Beta amiloid araciligiyla olusan bu degisikliklere karsi vitamin D uygulamasinin koruyucu ve tedavi
edici etkileri arastirildi.

BULGULAR: Calismamizda beta amiloidin, LVSCC A1C ekspresyonu ve NGF seviyelerini arttirdigi VDR
ekspresyonunu azalttigi, néron hasarina sebep oldugu saptandi. Diger taraftan beta amiloid uygulamasindan
O6nce vitamin D verilmesinin, beta amiloidin bu etkileri géstermesini ve olusturdugu néron hasarini engelledigi
gozlendi. Beta amiloid uygulamasindan sonra vitamin D verildiginde ise LVSCC A1C ekspresyonunun ve NGF
seviyelerinin artmadidi ancak olusan néron hasarinin geriye déndurilemedigi saptandi.

SONUGC: Sonug olarak, beta amiloid uygulamasiyla VDR, LVSCC A1C ve NGF'de gorilen degisiklikler vitamin D
uygulamasiyla geri dondirtlebilmekte, olusan ndéron hasarinin engellenmesi ise ancak 6nceden vitamin D
verilmesiyle mimkin olmaktadir.

Anahtar Kelimeler: Alzheimer hastalidi, Vitamin D, VDR, Kalsiyum kanallari, NGF

i.0. Etik Komitesi tarafindan onaylanmistir (23797/20.09.2006). TUBITAK (1075041), i.U. BAP Birimi (548)
tarafindan desteklenmistir.

The suppression of vitamin D receptor by AB and the effects of vitamin D on the
AB induced alterations of the LVSCC-A1C expression and NGF release

OBJECTIVES: Amyloid-B (AB) is the core component of amyloid plaques of Alzheimer’s disease (AD). The
effects of AB include damage to neuronal plasma membrane, disruption of Ca2+ homeostasis, and alterations of
neurotrophic factor levels. The aim of this study was to determine the effects of AB treatment on vitamin D
receptor (VDR), L-type voltage sensitive calcium channels A1C (LVSCC-A1C), NGF, and observing the effects of
vitamin D treatment on AP induced alterations in primary cortical neurons. As to the latter, we aimed to test
the suggested neuroprotective role of vitamin D as a neglected neurosteroid.

MATERIALS & METHODS: The expressions of VDR and LVSCC A1C were studied with gqRT-PCR and Western
blotting. NGF and cytotoxicity levels were determined by ELISA. Apoptotic cell death was investigated with
caspase-3 protein expression by Western blotting.

RESULTS: Our results showed that the AB triggers neurodegeneration not only by inducing LVSCC A1C
expression and NGF levels and but also by dramatically suppressing VDR expression. Administration of vitamin
D to this model protected neurons by preventing cytotoxicity and apoptosis, and also by downregulating LVSCC
A1C and upregulating VDR. Additionally, vitamin D brought NGF expression to a state of equilibrium and did not
show its apoptosis inducing effects.

CONCLUSION: Consequently, prevention of AB toxicity which was one of the major component of AD type
pathology by vitamin D treatment and understanding how AB affects vitamin D related pathways, might open
up new frontiers in clarifying molecular mechanisms of neurodegeneration and provide basis for novel
perspectives in both preventing and treating AD.

Keywords: Alzheimer’s disease, Vitamin D, VDR, Calcium channels, NGF

Approved by Ethics Comittee of Istanbul University (23797/20.09.2006). Supported by TUBITAK (1075041) and
Istanbul University BAP (548).
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Primer kortikal noronlarda vitamin D reseptdr geni susturulmasinin kalsiyum
kanallari LVSCC-A1C ve LVSCC-A1D ve NGF iizerine etkisi

Duygu Gezen-Ak, Erdin¢ Dursun, Selma Yilmazer

Istanbul Universitesi, Cerrahpasa Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Istanbul

Istanbul University, Cerrahpasa Faculty of Medicine, Department of Medical Biology, Istanbul, Turkey

AMAGC: Tim vicutta steroid benzeri etkileri olan vitamin D, nlklear bir steroid reseptéri olan vitamin D
reseptori (VDR) ile 1.000'in Uzerinde genin anlatimini dizenler. Beyinde vitamin D biyosentez ve yikiminin
gergeklestigi ve vitamin D’nin etkisini g6sterebilmesi icin gerekli olan VDR ekspresyonunun beynin cesitli
bolgelerinde bulundugu saptanmistir. Calismamizda, vitamin D ve vitamin D tarafindan tetiklenen hicre igi
yolaklarda gérev alan ve néronun sagkaliminda rol oynayan anahtar proteinlerdeki degisiklikleri saptamayi ve
vitamin D eksikliginin néron yasami ve nérodejenerasyon Uzerindeki etkisini arastirmayi amacladik.

GEREC ve YONTEM: Bu amacla serebral korteksden hazirlanan primer néron kiltirlerinde VDR siRNA
uygulamasi ile VDR geni susturuldu. Daha sonra gRT-PCR ydntemi ile VDR, LVSCC-A1C ve LVSCC-A1D
genlerinin mRNA ve Western blot teknigiyle protein seviyelerindeki degisiklikler saptandi. Ayrica primer kortikal
noéron kultirinde NGF proteinindeki degisimler ELISA yontemi ile belirlendi. Tim gruplara sitotoksisite testi
uygulandi.

BULGULAR: Primer kortikal néronlarda LVSCC A1C mRNA ve protein miktarlarinin VDR baskilanmasina ve kisa
slreli vitamin D eksikligine cevaben oldukga hizl bir sekilde yikseldigi ve kortikal néronlarda NGF miktarlarinin
azaldigi saptandi. LVSCC-A1D mRNA ve protein seviyelerinin ise VDR baskilanmasindan etkilenmedigi, ancak
vitamin D uygulamasi ile baskilandigi belirlendi.

SONUG: Bu sonuglar serebral kortekse ait néronlarda olusturulan vitamin D eksikligi modelinin, yaslanmanin ve
nérodejenerasyonun olusum mekanizmalari icin in vitro deneysel bir model olusturabilecegini ve strekli vitamin
D eksikligi durumunda néronlarin yaslanmaya ve noérodejenerasyona karsi korumasiz hale gelebilecegini
dustndirmektedir. Sonuglarimiz vitamin D'nin beyin igin vazgegilmez bir molekl olabilecegini gostermektedir.

Anahtar Kelimeler: Vitamin D, VDR, siRNA, nérodejenerasyon, Kalsiyum kanallari

1.0. Etik Komitesi tarafindan onaylanmistir (23797/20.09.2006). TUBITAK (1075041), 1.U. BAP Birimi (548)
tarafindan desteklenmistir.

The expression levels of calcium channels LVSCC-A1C and LVSCC-A1D and the
release of NGF in VDR silenced cortical neurons

OBJECTIVES: Recent studies have indicated some clues on that vitamin D can act on cells of the nervous
system. Our previous study has shown that amyloid B (AB) treatment eliminated VDR protein in cortical
neurons. These results might indicate the potential role of vitamin D and vitamin D mediated mechanisms in
neurodegeneration. However there was no data about the regulation of these proteins under the condition of
VDR repression. The aim of this study was to investigate the expression levels of L-type voltage sensitive
calcium channels LVSCC-A1C, LVSCC -A1D and NGF in VDR silenced primary cortical neurons.

MATERIALS & METHODS: gRT-PCR and Western blotting methods were performed for determining the
expressions of VDR and LVSCC-A1C and A1D. NGF and cytotoxicity levels were determined by ELISA. Apoptotic
cell death was investigated with TUNEL method.

RESULTS: Our findings showed that the mRNA and protein levels of LVSCC A1C increased rapidly in cortical
neurons whereas LVSCC A1D mRNA and protein levels did not change and NGF release decreased in response
to VDR down-regulation. Also vitamin D regulated the LVSCC-A1C via VDR but may not LVSCC-A1D.
CONCLUSION: Our results indicated that the absence of VDR could disrupt LVSCC-A1C and NGF production
and the neurons could be vulnerable against aging and neurodegeneration and, if combined with AB toxicity, it
is possible to explain some of the events that are already seen in neurodegeneration.

Keywords : Vitamin D, VDR, siRNA, Neurodegeneration, Calcium channels.
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Istanbul University BAP (548).

76



Sozel Bildiriler / Oral Presentations

S21
Identification of PSEN1 and PSEN2 gene mutations in Turkish patients

Ebba Lohmann®®, Rita J. Guerreiro>***, N. Luu®, B. Dursun®, N. Gurulian®, Basar Bilgic', Hakan
Glirvit!, Murat Emre!, Hasmet Hanadasi®, John Hardy?, Andrew Singleton*

!Department of Neurology, Istanbul Medical School, Istanbul University, Istanbul, Turkey

2Center for Neuroscience and Cell Biology, University of Coimbra, Coimbra, Portugal

3Department of Molecular Neuroscience, Institute of Neurology, London, United Kingdom

“Laboratory of Neurogenetics, National Institute on Aging, National Institutes of Health, Bethesda, Maryland, United States of
America

SIstanbul University, Institute for Experimental Medicine, Istanbul, Turkey

*These authors contributed equally to this work.

OBJECTIVES: Although mutations in three genes, amyloid precursor protein (APP), presenilin 1 (PSEN1), and
presenilin 2 (PSEN2), have been identified as genetic causes of early onset Alzheimer s disease (AD), there has
been no report on a mutation of one of these genes in Turkey.

MATERIALS & METHODS: In order to assess the frequency of mutations in PSEN1, PSEN2 and APP in a
Turkish cohort of familial dementia, exons 3-12 of PSEN1 and PSEN2 and exons 16 and 17 of APP were PCR
amplified and sequenced in 100 families originating from Turkey (n=92), Bulgaria (n=3), Greece (n=3),
Macedonia (n=1) and Iran (n=1) with different types of dementia such as AD, fronto-temporal dementia (FTD),
Lewy body dementia and also atypical cases. Age at onset ranged from 41 to 84 years (mean age at onset:
66+9,8 years).

RESULTS: Three Turkish families and 1 family from Iran were found to have PSEN1 gene mutation carriers
(H163R, L134R, L262V, H214Y, age at onset: 41, 50, 64 and 52 years). In the index case from one family from
Macedonia the R71W mutation of PSEN2 gene was found (age of onset: 65 years). The phenotype of the
carriers varied from rapid progressing AD to FTD phenotype, but also spasticity and seizures have been
observed.

CONCLUSION: These findings suggest that PSEN gene mutations might not be uncommon in Turkey in various
phenotypes of dementia. For this, genetic analysis should become a common diagnostic implement, not only for
the identification of the genetic disease but also for the appropriate genetic counselling.

Keywords: Alzheimer disease, PSEN1, PSEN2, APP, Turkey
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iskemik strokda kemokin SDF1 3A’nin rolii
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!Istanbul Universitesi, Deneysel Tip Arastirma Enstitiisti, Sinirbilim Anabilim Dali, Istanbul
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Istanbul University, Institute of Experimental Medicine, Department of Neuroscience, Istanbul, Turkey
?Istanbul University, Institute of Experimental Medicine, Department of Molecular Medicine, Istanbul, Turkey

AMAC: Cok sayida calisma inflamasyonun iskemik beyin hasarinda anahtar roli oynadigini géstermektedir.
Beyin iskemi-reflizyonla indiklenen inflamatuar yanitlar artmis mikroglia ve astrosit aktivasyonu, artmis sitokin,
kemokin, adezyon molekilleri ve metalloproteinazlar, hasarlanmig beyin bdlgesine monosit ve ldkositlerin
infiltrasyonundan olusmaktadir. Kemokinler, kemokinin kaynadina dogru notrofil ve makrofaj gibi kandan
tireyen inflamatuar hicrelerin gogline rehberlik eden bir sitokin sinifidir. Stromal hiicreden tireyen faktor-1
(SDF-1)/CXC kemokin reseptor-4 sinyal iletisi kok hlcrelerin iskeminin hasarladigi konak hicreler ile etkilesimi
icin gereklidir. Yaygin olarak bulunan SDF1 -801A (SDF1-3'A) varyanti 3'nin oldukga korunmus translasyona
ugramayan (3’ untranslated region) bdlgesinde bulunmaktadir. Onun SDF1 proteini miktarini upregule ettigi
tahmin edilmektedir. SDF-1'nin kendi CXC reseptér 4 (CXCR4) ile etkilesimi ndrogenez, ndral gog ve noral
aktivitede 6nemli rol oynamaktadir. Calismamizda SDF1 3A varyantinin iskemik strokda herhangi bir rold olup
olmadigini arastirmayi amagladik.

GEREC ve YONTEM: Calismamiza 113 iskemik strok hastasi ve 101 sadlikh kisi alinmistir. Periferik kandan
DNA standart metodlar ile izole edildikten sonra, polimeraz zincir reaksiyonuyla (PCR) ile amplifiye edildi. PCR
Urdnleri uygun restriksiyon endontikleaz enzimleriyle kesildi.

BULGULAR: Kontrol grubu genotipleriyle karsilastirildigi zaman, hasta grubunda SDF1 3A GG genotipi anlamli
olarak artarken (p<0.05), GA genotipinin anlamli olarak azaldigi bulundu (p<0.01).

SONUG: Ozet olarak, SDF-1 3A GG genotipi iskemik strok icin bir risk faktéri olabilir.

Anahtar Kelimeler: iskemik inme, Kemokin, SDF1 3A, Enflamasyon

Role of chemokine SDF1 3A in ischemic stroke

OBJECTIVES: Numerous studies have indicated that inflammation plays a key role in ischemic brain injury.
Brain ischemia-reperfusion-induced inflammatory responses include increased microglial and astrocyte activity,
increased production of cytokines, chemokines, adhesion molecules and metalloproteinases and the infiltration
of monocytes and leucocytes into injured brain regions. Chemokines are a class of cytokines that guide the
migration of blood borne inflammatory cells, such as neutrophils and macrophages, towards the source of the
chemokine. Stromal cell-derived factor-1 (SDF-1)/CXC chemokine receptor-4 (CXCR4) signaling is required for
the interaction of stem cells and ischemia-damaged host tissues. The common SDF1 —801A (SDF1-3’A) variant
is located in a highly conserved 3’ untranslated region and it is assumed that it upregulates the quantity of
SDF1 protein. SDF-1a interacting with its chemokine receptor, CXC receptor 4 (CXCR4), plays an important role
in neurogenesis, neuronal migration, and neuronal activity. In our study, we aimed to investigate whether SDF1
A variant has any role in ischemic stroke.

MATERIALS & METHODS: A number of 113 ischemic stroke patients and 101 healthy controls were included
in the study. After DNA samples were isolated with standard method from peripheral blood, DNA was amplified
by polymerase chain reaction (PCR). PCR products were digested with proper restriction endonuclease enzyme.
RESULTS: While GG genotype of SDF1 3A was significantly increased (p<0.05), GA genotype was significantly
lower in ischemic patients as compared with that of controls (p<0.01).

CONCLUSION: In summary, GG genotype of SDF1 3A may be risk factor for ischemic stroke.

Keywords: Ischemic stroke, Chemokine, SDF1 3A, Inflammation
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Mikroglial aktivasyonda endotoksin uyarimiyla ekspresyonu degisen
mikroRNA’larin belirlenmesi ve fonksiyonel analizleri

Kemal Ugur Tiifekgi, Serpen Durnaodlu, Sermin Geng, Kemal Kirsad Geng

Dokuz Eyliil Universitesi, Sadhk Bilimleri Enstitiisii, Sinirbilimleri Anabilim Dali, Izmir

Dokuz Eylul University, Health Sciences Institute, Department of Neuroscience, Izmir, Turkey

AMAGC: Mikroglial hiicreler Merkezi sinir sisteminin (MSS) hematopoetik kdkenli yerel makrofajlari olarak gérev
yapmaktadirlar. MSS'nde, pek cok nérodejeneratif hastaliin patogenezinde inflamasyon yer almaktadirlar.
MikroRNAlar (miRNA) post-transkripsiyonel regilasyon mekanizmalarinda rol alan kodlanmayan kiglk
RNA'lardir. Bu galismamizda, MSS'nde inflamasyon iliskili miRNA'larin rolinin belirlenmesi amaglanmistir.
GEREC ve YONTEM: Bu calismada, N9 fare mikroglia hiicre hatti kullaniimistir. Deneylerde 100 ng/ml ve 1000
ng/ml Lipopolisakkarid (LPS) dozunda hicreler inkiibe edilerek mikroarray yontemiyle belirlendi. Mikroarrayde
ekspresyonu degisen mikroRNA’lar kantitatif PCR (gPCR) yontemiyle dogrulandi. Fonksiyonel deneyle miR-
125b’nin hedefi incelendi.

BULGULAR: Yapilan mikroarray sonucuna goére 30 tane miRNA'nin ekspresyonunun anlaml degistigi saptandi.
gPCR analizinde 30 miRNA iginden 9 tanesinin ekspresyon dedisimi gosterilmistir. miR-125b igin yapilan
fonksiyonel deney TNF-a’nin hedef oldugunu g6éstermemistir.

SONUGC: Bu galismanin sonucunda mikroglial aktivasyonla iliskili miRNA'lar karakterize edilmistir. Bu miRNA’lar
icinden LPS uyarimiyla ekspresyonu azalan miR-125b’nin fonksiyonel analizine gére proinflamatuar sitokin olan
TNF-a, miR-125b tarafindan hedeflenmemektedir. Ekspresyonu anlamli olarak dedisen miRNA’larin da
fonksiyonel deneyleri ve hedef dogrulama analizlerinin yapilmasi gerekmektedir.

Anahtar Kelimeler: Mikroglia, Inflamasyon, mikroRNA, miR-125b, TNF-a
TUBITAK tarafindan desteklenmistir (Proje numarasi: 1095421).

Characterization and functional analysis of deregulated miRNAs in microglial
activation by endotoxin stimulation

OBJECTIVES: Microglial cells are the hematopoietic originated immune cells of the central nervous system
(CNS). They are resident macrophages of CNS. In CNS, they play a role in inflammation mechanism of most
neurodegenerative diseases. MicroRNAs (miRNAs) are the non-coding small regulatory RNAs playing role in
post-transcriptional regulation. In this study, roles of inflammation related miRNAs were aimed to be
determined in CNS.

MATERIALS & METHODS: In this study, N9 murine microglial cell line was used. In the experiment, miRNAs
were characterized after treating cells with 100 ng/ml and 1000ng/ml doses of Lipopolysaccharide (LPS). Then
the microarray-characterized miRNAs were further analyzed by quantitative PCR (qPCR). Of characterized
miRNAs, miR-125b targets were examined.

RESULTS: According to miRNA array analysis, 30 significantly changed miRNAs are detected. As a result of
gPCR analyses, 9 miRNAs were shown to be significantly deregulated among 30 miRNAs. Functional analysis of
miR-125b revealed that TNF-a was determined not to be as a target for miR-125b.

CONCLUSION: This study helped characterization of the miRNAs related to microglial activation. As a result of
functional analysis of miR-125b, TNF-a is not validated as a target of miR-125b. For further experiments,
functional and target validation studies of significantly deregulated miRNAs should be performed.

Keywords: Microglia, Inflammation, microRNA, miR-125b, TNF-a

Supported by TUBITAK (Project number: 1095421).
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Akson dejenerasyonunda kaspaz aktivitesinin rolii

Giirkan Oztiirk?, Nurettin Cengiz?, Aydin Him?, Elif Kaval-Oguz®, Elcin Yenidiinya-Yardim*
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3yiiziincii il Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Van
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!fstanbul Medipol University, Faculty of Medicine, Department of Physiology, Istanbul, Turkey
2yliziincii Yil University, Faculty of Medicine, Department of Histology and Embryology, Van, Turkey
3yiiziincii Yil University, Faculty of Medicine, Department of Physiology, Van, Turkey

4Yliziincii Yil University, Faculty of Medicine, Neuroscience Research Unit, Van, Turkey

AMAGC: Kaspaz grubu enzimlerin akson dejenerasyonunda bir roltintin olup olmadiginin arastirilmasi.

GEREC ve YONTEM: Hayvan deneyleri icin yerel etik kurul izni alindi. Ayristirilarak kiiltirii yapilan fare arka
kok ganliyon noéronlarinin uzattiklari aksonlar inkiibasyonun 48. saatinde lazer isini ile kesildi ve hicreler 24
saat boyunca surekli olarak goriintilendi. Bazi kiltiirlere kaspaz 3 ya da kaspaz 6 inhibitérlerinden biri kondu.
Bu sire sonunda tesbit edilen preparatlar bu iki kaspazin varligini géstermek amaciyla immiinositokimyasal
islemlere tabi tutuldu. Bir baska grup néron tubulin-GFP ile transfekte edildi ve aksotomi sonrasi dedisiklikler
konfokal mikroskop ile goérintilendi. Her deney grubu igin yaklasik 50 hicre kullanildi.

BULGULAR: Aksotomi sonrasi proksimal parcada morfolojik ve kantitatif olarak birbirinden farkl pargalanma ve
geriye cekilme tarzinda iki ayri tip dejenerasyon gozlendi. Kaspaz 3 ve 6'nin inhibisyonu geri gekilme oranini
yaklasik %80’den %30 seviyelerine dlslrken (p<0.05) parcalanma tarzindaki dejenerasyona etkisi olmadi.
Immiinositokimya gériintiileri bu sonuglari destekledi.

SONUC: Temel olarak apoptotik stlireglerle iliskilendirilen kaspazlar ayni zamanda aksotomi sonrasi meydana
gelen akson dejenerasyonunda da rol oynamaktadir.

Anahtar Kelimeler: Aksotomi, Dejenerasyon, Kaspaz
The role of caspase activity in axonal degeneration

OBJECTIVES: The main objective of our study is to investigate whether caspases have a role in axonal
degeneration.

MATERIALS & METHODS: Local ethical committee approval was obtained for animal experimentation. The
extending dorsal root ganglia neuron axons of mice were dissociated and cultured. At the 48" hour of
incubation they were cut with a laser beam and cells were continuously visualized over the next 24 hours.
Either caspase 3 or 6 inhibitor was added to some cultures. The preparation fixed at the end of this period was
processed for immunocytochemistry for visualization of both caspases. Another group of neurons were
transfected with tubulin-GFP and post-axotomy changes were visualized with a confocal microscope. For each
experimental group about 50 cells were used.

RESULTS: Following axotomy, morphologically and quantitatively two different types of degeneration, namely
fragmentation and retraction were observed in the proximal part. While inhibition of caspase 3 or 6 decreased
the proportion of retracting axons from about 80% to 30% (p<0.05), this did not affect the fragmentation.
CONCLUSION: Caspases, which were essentially associated with apoptotic processes, play a role in axonal
degeneration following axotomy as well.

Keywords: Axotomy, Degeneration, Caspase
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BlueSpike: Beyin-makine arayiizii deneyleri icin acik kodlu veri toplama ve
cevrimigci sinirsel ignecikleri siniflandirma sistemi yazilimi

Mehmet Kocatiirk®, Halil Ozcan Giilgiir', Resit Canbeyli?

!Bogazigi Qniversitesi, Biyomedikal Mihendisligi Enstitiisd, fstanb_ul
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!Bogazici University, Biomedical Engineering Institute, Istanbul, Turkey
2Bogazici University, Department of Arts and Sciences Psychology Department, Istanbul,

AMAGC: Beyin-Makine Araylzii (BMA) calismalari gok birimli sinirsel ignecik etkinliginin yeterli siklikta
toplanmasini ve gevrimici olarak islenmesini gerektirmektedir. Bu bildiride, BMA arastirmalarinda kullaniimak
Uzere gelistirdigimiz agik kodlu sinirsel veri toplama ve cevrimigi sinirsel ignecikleri siniflandirma sistemi
tanitilmaktadir.

GEREC VE YONTEM: Sistem cok cekirdekli islemci (Intel i7 930) kullanan bir masadistii bilgisayar, 16 analog
girigli veri toplama karti ve RTAI (Real-Time Application Interface, www.rtai.org) genislemesi uygulanmis Linux
isletim sisteminden olusmaktadir. Veri toplama kartinin kontroli COMEDI (Control and Measurement Devices
Interface, www.comedi.org) projesi tarafindan gelistirilen kiitiphane ve siiriiciiler ile saglanmaktadir. islemcinin
bir gekirdedi veri toplama ve ignecik siniflandirma iglemleri igin ayrilmis olup deney ortaminin kontrolii ve BMA
modeli diger islemci cekirdekleri Gzerinde kosturulmaktadir. 40 KHz 6rnekleme sikliinda toplanan 16 kanalli
veri diger gekirdekler Gizerinde kosan islemlerin ulasabilecedi paylasiml bir bellek alanina yerlestirilmektedir.
BULGULAR: Gelistirilen bu sistem tasarimi sayesinde her bir milisaniyede bir paylasimli bellek bdlgesine
yerlestirilen veri islemcinin ayni gekirdedi kullanilarak islenebilmekte ve her kanal igin (ig ayri sinirsel ignecik
sekli siniflandirilabilmektedir. Bdylece ignecigin olusma ani ile tespit edilmesi arasindaki gecikme 2 ms’den az
olmaktadir. Butlin kanallar igin gevrimigi ignecik siniflandirma islemi (kalip eslestirme algoritmasi kullanilarak)
etkinlestirildiginde bile s6zi gegen islemci gekirdeginin kullanim orani %16’ nin altinda kalmaktadir.

SONUGC: BlueSpike BMA arastirmalarina yonelik kurulum maliyetlerini en aza indirmektedir. Veri toplama
sisteminin kullanimi ve yonetilmesi oldukca kolaydir. Ek olarak kaynak kodlari agik oldugundan yazilimin
calismadaki olasi ihtiyaglara gore dedistirilmesi ve gelistiriimesi de mimkunddr.

Anahtar Kelimeler: Beyin makine araylzi, Sinirsel ignecik siniflandirma, Veri toplama sistemi

Bogazici Universitesi Bilimsel Arastirma Projeleri Koordinasyon birimi tarafindan desteklenmistir (Proje
numarasi: 5155).

BlueSpike: An online data acquisition and neural spike processing platform for
brain machine interface engineering experiments

OBJECTIVES: Brain machine interface (BMI) studies necessitate acquisition and online processing of neural
multi-unit activity at adequate frequencies. In the present report, we introduce a fully open source neural data
acquisition and online spike sorting system for BMI research.

MATERIALS & METHODS: The system consists of a PC equipped with a multi-core CPU (Intel i7 930), a data
acquisition card with 16 analog inputs and the Linux operating system with RTAI (Real-Time Application
Interface) extension. The drivers and libraries developed by the COMEDI Project (Linux Control and
Measurement Devices Interface) are used for management of the data acquisition hardware. One of the CPU
processors is dedicated to management of data acquisition and spike sorting while the others are used for
control of the experimental environment and BMI model. Sixteen channel data sampled at 40 KHz per channel
is buffered at a shared memory location made accessible to all the tasks running on different processors.
RESULTS: The data buffered into the shared memory every 1 ms can be processed by using the same
processor and three spike waveforms can be sorted for each channel. Therefore, the latency between the time
of spike generation and detection becomes less than 2 ms. While online spike sorting algorithm (template
matching) is active for all channels, usage of the mentioned processor is kept below 16%.

CONCLUSION: BlueSpike minimizes the setup costs for BMI research, making management and use of data
acquisition substantially easier. Additionally, as open source software, it is available to be modified and further
developed according to possible additional requirements.

Keywords: Brain machine interface, Spike sorting, Data acquisition system

Supported by Bodazici University BAP Grants (Project number: 5155).
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Beyin kaynakli norotrofik faktor (BDNF) heterozigot fare korteksinde
GABAerjik salinim 6zellikleri ve EEG analizi
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SUMC of the Johannes-Gutenberg University, Institute of Physiology & Pathophysiology, Mainz, Germany

AMAC: Beyin Kaynakli Norotrofik Faktdr (Brain Derived Neurotrophic Factor, BDNF), sinir hiicrelerinin gelisim
ve baskalasiminda kisa ve uzun sireli etkileri olan bir noérotrofik faktérdir. Eksitator ve inhibitdr sistemler
Uzerinde farkh etkileri bilinmektedir. Calismamizda BDNF'nin neokorteksteki inhibitér sinaptik gegis ve EEG
Uzerindeki olasi etkileri arastirildi.

GEREC ve YONTEM: Galismamizda BDNF proteinini kodlayan alellerden birinden yoksun, 21-29 ginliik
heterozigot ve normal fareler kullanildi. In vitro elektrofizyoloji deneylerinde, yama kiskaci teknigi yardimi ile,
tim hilicre uygulamasi sartlarinda, korteks tabaka II/III'ten spontan mini inhibitdr postsinaptik akimlar
(mIPSCs) ve uyariimis inhibitor postsinaptik akimlar (eIPSCs) kayit edildi. Elektrokortikogram (EcoG) kayitlari
beyin ylizeyinden direk olarak in vivo sartlarda kayit edilip EEG analizleri igin kullanildi.

BULGULAR: In vitro deneylerde, BDNF heterozigot fare korteksinde mIPSC frekansinin (p<0.001) ve genliginin
(p<0.005) anlamh olarak azalmis oldugu gorildi. Uyariimis GABAerjik akimlarin da benzer sekilde heterozigot
farede baskilandidi (p<0.01); bu akimlara ait azalma zaman sabitlerinin (p<0.01) ise arttigi tespit edildi. Bunun
yaninda maksimum uyarilma durumunda elde edilen inhibitor ve eksitator akimlarin genlikleri arasindaki oranin
(maxIPSC/maxEPSC) heterozigot farede azaldigi gosterildi (p<0.01). In vivo deneylerden elde edilen EEG
sinyallerinin analizi sonucu Gama bandi mutlak siddetinin heterozigot farede azaldigi (p<0.005), dijer bantlarda
bir farkhhdin olmadigi goralda.

SONUGC: BDNF'nin inhibitor sistemin fonksiyonel gelisiminde &nemli roli oldugu gosterilmistir. Ayrica BDNF
normal uyarilabilirlik igin gereklidir.

Anahtar Kelimeler: BDNF, Korteks, Inhibitér sistem, EEG, Fare

Yerel etik kurullar (Zentralen Versuchstierhaltung Ruhr Uni. Bochum ve Karadeniz Teknik Universitesi, Trabzon)
tarafindan onaylanmistir.

GABAergic release properties and the EEG analysis in the cortex of Brain Derived
Neurotrophic Factor (BDNF) heterozygous mice

OBJECTIVES: Brain Derived Neurotrophic Factor (BDNF) is a neurotrophin with short and long term effects on
development and differentiation of neurons. Its differential roles on excitatory and inhibitory systems are
defined. In our study, the potential effects of BDNF on GABAergic synaptic transmission and EEG were
investigated.

MATERIALS & METHODS: 21-29 days old heterozygous mice that lacking one of the two alleles codes for
BDNF and normal littermates were used in this study. Whole-cell patch-clamp recordings were performed from
pyramidal neurons located in layers II/III of visual cortical slices and miniature postsynaptic inhibitory currents
(mIPSCc) and evoked inhibitory postsynaptic currents (eIPSCs) were recorded in vitro. Electrocorticogram
(EcoG) recordings were obtained directly from the brain surface in vivo and used for EEG analysis.

RESULTS The frequency (p<0.001) and the amplitude of (p<0.005) mIPSCs were found to be significantly
decreased in the cortex of BDNF heterozygous mice. Similarly, the amplitude of eIPSCs were depressed
(p<0.01) and the decay constants (p<0.01) of the eIPSCs were prolonged in BDNF heterozygous mice.
Furthermore, under maximal stimulation conditions, the ratios of the amplitudes of inhibitory to excitatory
currents (maxIPSC/maxEPSC) were reduced in heterozygous mice towards a decreased inhibition (p<0.01).
The analysis of EEG signals recorded in vivo, revealed that the absolute power of Gama band was significantly
decreased in heterozygous mice (p<0.005).

CONCLUSION: BDNF is important for the functional maturation of inhibitory system. Moreover, BDNF is
necessary for the normal excitation.

Keywords: BDNF, Cortex, Inhibitory system, EEG, Mice

Approved by the Local Animal Ethics Committees of the Faculty of Medicine, Karadeniz Technical University and Ruhr
Uni. Bochum.
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Akut inme, kortikomuskiiler koheransa katkida bulunan kortikal noronal
osilasyonlarin merkez frekansini diisiirmektedir.

Ziibeyir Bayraktarodlu, Katherina von Carlowitz-Ghori, Florian Losch, Gabriel Curio, Vadim V.
Nikulin

Charité, Universitatmedizin, Néroloji Bolimd, Nérofizik Calisma Grubu, Berlin, Almanya

Charité, Universitdtmedizin, Department of Neurology, Neurophysics Group, Berlin, Germany

AMAG: inmeden sonra erken dénemde motor korteks ve kaslar arasinda fonksiyonel etkilesimin
kortikomuskiler koherans (KMK) ile arastirilmasi amaglanmistir.

GEREC ve YONTEM: KMK ve kaynaklarinin kestirimi, Regresyon-KMK y&ntemi kullanilarak yapildi. Calismaya
sekiz hasta ve yasca eslesen 10 saglhkh birey alindi. Kayitlamalar, tek-yanh fokal lezyonlu hastalarda inmenin
akut doneminde (<5 giin) gergeklestirildi. Kayitlamalar sirasinda, hastalarin kas gicl Medical Research Council
skalasina gore >4/5'ti.

Tum katiimcilar, bir levyeyi 0.5 N kuvvet ile hareket ettirip sabitleyerek bagparmak abdlksiyonu gergeklestirdi.
Odev her iki el icin ayr ayri uygulandi. Gok-kanalll EEG ve abdiiktér pollicis brevis kasindan kaydedilen EMG
sinyalleri KMK kestirimi icin kullanildi.

Wilcoxon isaretli-sira testi istatistik karsilastirma igin kullanildi.

BULGULAR: KMK, saglikl bireyler ve inme hastalarinda 6devi gercgeklestiren elin karsisindaki hemisfer lGizerinde
maksimuma ulasti. Saghkli bireylerde ve hastalarin saglam hemisferlerinde KMK tepe frekansi, beta frekans
bandinda (14-30 Hz; median: 17.75 Hz) saptandi. KMK tepe frekansi, hasarli hemisferde anlaml (p<0.05) bir
dists (median: 11.25 Hz) gosterirken, KMK buyukligindeki azalma anlamliia yakindi (p=0.078). Ancak,
hastalarin saglam hemisferi ile saghkh bireyler arasinda fark gézlenmedi.

SONUG: ilk defa bu galisma ile akut inmede kortikomuskiiler etkilesime katkida bulunan néronal osilasyonlarin
frekansinin degistigini gosterildi. Min6r parezinin goéruldigu hafif bir iskemik ataktan sonra bile distal kaslarin
kortikal kontroliindeki bozulma KMK dederlerine yansimaktadir ve bu sonug, erken ipsi-lezyonel
reorganizasyonun, kortikomuskuller senkronizasyonun olusumu ile dodgrudan baglantili olduguna isaret
etmektedir.

Anahtar Kelimeler: Kortikomuskiiler koherans, inme, EEG, EMG

Center for Stroke Research Berlin (CSB) tarafindan desteklenmistir.

Acute stroke slows the center frequency of cortical neuronal oscillations
contributing to cortico-muscular synchronization.

OBJECTIVES: Understanding the functional interactions between motor cortex and muscle in the early period
after stroke using cortico-muscular coherence (CMC).

MATERIALS AND METHODS: Regression-CMC method was used for estimating CMC and related sources.
Eight patients and 10 age-matched controls were recorded. The recordings were performed at the acute stage
of stroke (< 5 days) in patients with focal unilateral lesions. Muscle strength was >4/5 in Medical Research
Council scale at the time of recordings. All subjects performed a thumb abduction task by pressing and holding
a lever with 0.5 N force. The task was performed separately for each hand. Multichannel EEG and EMG from the
abductor pollicis brevis muscle were used for CMC estimation. The Wilcoxon signed-rank test was used for
statistical comparisons.

RESULTS: In both healthy subjects and stroke patients, CMC was maximal over the hemisphere contralateral
to the performing hand. The CMC peak frequency for healthy subjects as well as on the healthy hemisphere of
patients was in found the beta frequency range (14-30 Hz; median: 17.75 Hz). The CMC peak frequency
showed a significant (p< 0.05) decrease for the lesioned hemisphere (median: 11.25 Hz), while a decrease in
CMC magnitude was only near-significant (p=0.078). However, the differences between healthy-side in patients
and controls were not significant.

CONCLUSION: This is the first study showing that acute stroke changes the frequency of neuronal oscillations
contributing to cortico-muscular interactions. Even after a mild ischemic attack with minor paresis, disturbed
cortical control of distal muscles was reflected in CMC estimates, thus suggesting early ipsi-lesional
reorganization directly related to the establishment of cortico-muscular synchronization.

Keywords: Corticomuscular coherence, Stroke, EEG, EMG

Supported by Center for Stroke Research Berlin (CSB).
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Kisa siireli bellek ile iliskili elektriksel salinimlarin hemodinamik karsihklarinin
analizi

Itir Kasikcr®, Ali Bayram??3, Basar Bilgic®, Tamer Demiralp®

1fstanbul Umvers:tesz, Deneysel Tip Arastirma Enstitiisii, Sinirbilim Anabilim Dali, Istanbul
2Bogazici Universitesi, Biyomedikal Muhendlsllgl Enstitiisii, Istanbul

SNPISTANBUL Néropsikiyatri Hastanesi, Istanbul

“Istanbul Universitesi, Istanbul Tip Fakdiltesi, Néroloji Anabilim Dali, Istanbul

SIstanbul Universitesi, Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul

Istanbul University, Institute of Experimental Medicine, Department of Neuroscience, Istanbul, Turkey
2Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey
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AMAC: Kisa sireli bellek (KSB) / Calisma bellegi (CB) ile ilgili EEG calismalarinin gogu retansiyon fazi ile iligkili
olarak posterior alfa saliniminin genliginde yikselme ve daha az tutarli olarak frontal teta saliniminin genliginde
disme bildirmektedir. fMRI calismalarinin cogunda ise KSB/CB sureclerine iliskin prefrontal ve pariyetal kortikal
alanlarda aktivasyon bildirilmistir. KSB/CB'de retansiyon dénemine 6zgl posterior alfa salinimini pariyetal
bdlgelerle, frontal teta salinimini prefrontal bdlgelerle iliskilendirmek olasi géziikse de, EEG ve fMRI verilerinin
dogrudan entegrasyonuna dayanmayan varsayimlarin gecerliligi tartismalidir. Eszamanli EEG-fMRI
kayitlamalarinin avantaji bir néral siirece ait EEG ve fMRI bilgisine ayni anda ulasarak, farkli zamanlarda yapilan
EEG ve fMRI olglimleri arasinda arastirilan degiskenin gosterebilecedi degiskenlikleri ortadan kaldirmasidir.
GEREC ve YONTEM: Bu calisma kapsaminda, 18 saglikli géniillide Sternberg benzeri bir bellek paradigmasi
kullanilarak eszamanli EEG-fMRI kayitlamalari yapilmis ve KSB/CB'nin retansiyon fazinda elde edilen EEG
sinyalleri, bagimsiz bilesen analiziyle (ICA) topografik bilesenlerine ayrilmistir. Ardindan, EEG'nin farkli frekans
bantlarinda sahip oldugu giic retansiyon dénemi ile retansiyon disi donemler arasinda anlamli farklilik gésteren
bilesenler saptanmis, ve bu bilesenlerden farkh bellek yiiklerine sahip kosullar (2/6) ve kontrol (0) kosulu
arasinda anlamh farkhlik gésterenler belirlenmistir.

BULGULAR: KSB/CB'nin retansiyon fazinda bellek yikiine korele olarak frontal alfa salinimi genliginde diisme
ve bununla korele olarak sag orbitofrontal ve dorsolateral prefrontal alanin fMRI aktivitesinde ylkselme
bulunmustur. Frontal teta salinimi genliginde disme ile korele olarak ise inferior temporal giruslar ile sol inferior
frontal korteks ve kuneus-prekuneus bolgesi aktivitesinde ylikselme bulunmustur.

SONUG: S6z konusu alanlarin bellek stiregleriyle ve varsayilan kip adi ile yakin iligkileri géz éniine alindiginda,
EEG'de gozlenen KSB muhafaza sirecine iliskin elektriksel aktiviteleri aciklayabilecek yapilar oldugu
gorilmustar.

Anahtar Kelimeler: Alfa salinimi, EEG, fMRI, Kisa sireli bellek, Sternberg Paradigmasi

Istanbul Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir (Proje numarasi: 7104).

Analysis of hemodynamic correlates of electrical oscillations related with short-term
memory

OBJECTIVES: Majority of EEG studies related with short-term (STM) / working memory (WM) report increased
amplitudes of posterior alpha and frontal theta in the retention phase. In many fMRI studies prefrontal and
posterior parietal cortex activations were observed during STM/WM process. Althought posterior alpha
oscillations during the retention phase might be associated with parietal regions and frontal theta oscillation
with frontal regions, validity of such assumptions that do not rely on direct EEG/fMRI integration is
questionable.

MATERIALS & METHODS: Simultaneous EEG-fMRI recordings were carried out while 18 healthy volunteers
were performing a version of Sternberg paradigm in this study. EEG signals obtained during the retention phase
of STM/WM were decomposed into topographical components using independent component analysis.
Afterwards, components with significantly different power in various frequency bands between the retention
phase and other phases of the task have been identified, and those of these frequency components that
significantly differ among different memory load conditions (2/6) and the control condition were specified.
RESULTS: The decrease of frontal apha oscillation due to STM/WM retention phase is found correlated with
significant fMRI activations in right orbitofrontal and dorsolateral prefrontal area. The decrease of frontal theta
amplitude is found correlated with activations in bilateral inferior temporal gyri, left inferior frontal cortex and
cuneus-precuneus region.

CONCLUSION: The close relationship of these areas with memory processes and default mode network makes
it plausible that they can be responsible from the EEG activites related with the retention phase of the STM/WM.

Keywords: EEG, fMRI, Sternberg Paradigm, Short term memory, Alpha oscillation.

Supported by the Scientific Research Fund of Istanbul University (Project number. 7104).
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Gorsel oddball paradigmasinda el tercihi etkisinin degerlendirilmesi
Gékcer Eskikurt!, Ummiihan Isodlu-Alkac?
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AMAGC: Gorsel Oddball paradigmasinda elde edilen yanitlarin baskin el tercihi agisindan degerlendirilmesi
amaclanmistir.

GEREC ve YONTEM: Galismaya 26 saglikh génillii (13 sag ve 13 sol el kullanan) katilmistir. Beyin elektriksel
aktivitesi (EEG) 19 farkli bdlgeden WiIinEEG programi ile (MITSAR) kaydedilmistir. Gorsel Oddball
paradigmasinda, katihmcilardan ekrandaki gri zeminde altta mavi bir kare goérildiglinde diigmeye basmalari,
mavi kare Ustte belirdiginde digmeye basmamalari istenmistir. Katilimcilara ortalama 330 uyaran sunulmustur.
Istatistiksel analizler tekrarl 8lglimler testi-ANOVA (SPSS 16.0) kullanildi.

BULGULAR: Gorsel Oddball paradigmasinda, hedef uyaran yaniti sag ve sol elini kullanan katihmcilarda P300
bileseninin genlik [F(1,12)=0.01, p=0.921] ve latans [F(1,12)=0.509, p=0.489] dederleri agisindan istatistiksel
olarak anlaml fark elde edilememistir. Beyin yarikirelerinin P300 bilesen yanitlari degerlendirildiginde, sag elini
kullanan kisilerde sag yarikiirenin genlik degerleri sol yarikiirede elde edilen degerlere gére anlamli sekilde farkh
bulunmustur [F(1,12)=11.314, p <0.05]. Fakat sag elini kullanan kisilerde sag yariklrenin latans degerleri ile
sol yarikirenin degerleri arasinda istatistiksel olarak anlamli bir fark bulunmamistir [F(1,12)=0.119, p=0.736].
Ayrica genlik [F(1,12)=9.678, p<0.001] ve latans [F(1,12)=7.076, p<0.01] dederlerinde kanallar arasi anlamli
fark bulunmustur. Sol elini kullanan katilimcilarin P300 bileseninin genlik [F(1,12)=2.409, p=0.147] ve latans
[F(1,12)= 1.370, p=0.265] dederleri yariklireler arasinda anlamli bir fark gostermemektedir. Ayrica genlik
[F(1,12)=12.567, p<0.001] ve latans [F(1,12)=5.656, p<0.05] dederlerinde kanallar arasi anlamli fark
bulunmustur.

SONUGC: Gorsel Oddball paradigmasinda elde edilen P300 yanitinin sag yarikirede baskin olmasi daha 6nceki
calismalarda, sag elini kullanan kisilerde gosterilen bir bulgu olmakla birlikte, calismamizda bu bulgunun sag
elini kullanan katihmcilarin yani sira sol elini kullanan katilimcilarda da elde edilmis olmasi 6nemlidir.

Anahtar Kelimeler: Gorsel oddball paradigmasi, El tercihi, P300, Yarikirelerin asimetrisi, Beyin yarikireleri

Istanbul Universitesi Etik Kurulu tarafindan onaylanmistir (Dosya numarasi: 2009/2648-43). Istanbul
Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir (Proje numarasi: 4965).

Evaluation of the effects of hand preference on visual oddball paradigm

OBJECTIVES: The aim of this study is to evaluate the responses to Visual Oddball Paradigm in reference to
hand preference.

MATERIALS & METHODS: 26 healthy volunteers (13 right-handed, 13 left-handed) participated the study.
Brain electrical activity (EEG) was recorded using WIinEEG program (MITSAR) from 19 different scalp positions.
Volunteers were instructed to press a button every time when they see the blue square at the bottom edge and
not to press button when they see the square at the top edge. In average 330 stimuli were presented.
Repeated measured ANOVA (SSPSS 16.0) test was used for the statistical analysis.

RESULTS: There were no significant difference between left- and right-handed volunteers in target stimulus
P300 amplitude [F(1,12)=0.01, p=0.921] or latency [F(1,12)=0.509, p=0.489] in Visual Oddball Paradigm.
When P300 responses of brain hemispheres were evaluated, the average of P300 amplitudes right hemisphere
of right-handed volunteers were significantly higher than the average of their left hemisphere P300 amplitudes
[F(1,12)=11.314, p <0.05]. However there was no significant difference between hemispheres latencies
[F(1,12)=0.119, p=0.736] of right-handed volunteers. In addition there were significant amplitude
[F(1,12)=9.678, p<0.001] and latency [F(1,12)=7.076, p<0.01] differences among channels. There were no
significant difference in P300 amplitudes [F(1,12)=2.409, p=0.147] or latencies [F(1,12)= 1.370, p=0.265]
between hemispheres of left-handed volunteers. On the other hand there were significant amplitude
[F(1,12)=12.567, p<0.001] and latency [F(1,12)=5.656, p<0.05] differences among channels.

CONCLUSION: Right hemisphere dominance of P300 response to Visual Oddball Paradigm in right handed
volunteers have been shown in previous studies. This study showed that this dominance is valid for both left-
handed and right-handed volunteers.

Keywords: Visual Oddball Paradigm, Hand preference, P300, Hemispheric asymmetry, Brain hemisphere

Approved by Istanbul University Ethics Commision (File number: 2009/2648-43). Supported by Scientific
Research Projects Coordination Unit of Istanbul University (Project number: 4965).
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Kortiko-striato-talamik devrelerin bir robot uygulamasi

Berat Denizdurduran, Neslihan Serap Sengér
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AMAC: Bilissel slreglerin hesaplamali modelleri canlilarin davranislarinin siiregelen mekanizmalarini agiklamaya
calismaktadir. Bu modeller 6zellikle son yillarda insansi robot calismalarinda da kullanilmaktadir. Bu galismada
vurgulanmak istenen ise karar verme ve pekistirmeli 6grenmeye iliskin bilissel sureglerin hesaplamali
modellerinin robotik uygulamalarini gerceklestirmektir.

GEREC ve YONTEM: Amaca yonelik davranislar ve pekistirmeli 6§renmeye dair bilissel siireclerin hesaplamali
modelleri merkezi sinir sisteminin fonksiyonel birimleri ile nérotransmiterlere dair bulgulara dayanmaktadir.
Yapilan galigmalar gostermistir ki, bulunulan ortamdan alinan gesitli uyaranlara bagl olarak farkli secenekler
icerisinden yapilan segimlerde basal ganglionlarin 6nemli bir roli vardir. Bu bilgiler isiginda bu galismada
dedisen ortam sartlarina bagl olarak uygun kararlar alabilmesini modelleyen bir hesaplamali basal ganglionlar-
talamus-korteks modeli kullanilarak, bir farenin yasam evresinin belirli bir kesiminin simulasyonu
gergeklestirilmis ve Khepera II adi verilen bir robot Uzerinde sinanmasi yapilmistir. Odrenme siirecinin de
robotta gergeklenmesi ile robotun dedisen ortam sartlarina uyum saglayabildigi gozlemlenmistir.

BULGULAR: Robot uzerinde kullanilan uzakhk ve 1sik sensorleri farenin dis dinyayr taniyabilmesi,
duyumsayabilmesi icin kullandigi koku alma ve gérme duyularini  sembolize etmeye, anlamlandirmaya
galismaktadir. Yapilan 30 similasyon gostermistir ki, bu galismada kullanilan hesaplamali model ve pekistirmeli
6grenme algritmasi robota yem olarak tanitmaya calistigimiz silindirleri, engellerin oldugu bir ortamda, yaklasik
6. ya da 7. denemesinde tanimis, slrecin devaminda yani yemi 6grendikten sonra yuvasini ise 3. ya da 4.
denemesinde 6grenebilmistir. Beklenildigi Gzere robot bu 30 testin tamamini 6grenmeyle neticelendirmemis,
dedisen ortam sartlarina bagli olarak 6grenememe ile de karsilasmistir.

SONUC: Bu calisma, noral yapilara dayanarak gelistirilen hesaplamali modellerin robotik uygulamalarinin,
bilissel siireglerin anlasiimasinin yani sira makine 6grenmesi igin de gergeklestirilecek galismalara yeni bakis
acgisi kazandirabilecedine dair bir 6rnek teskil etmektedir.

Anahtar Kelimeler: Hesaplamali model, Amaca yo6nelik davranis, Pekistirmeli 6grenme, Robotik model
Implementation of cortico-striato-thalamic circuits on robot

OBJECTIVES: The computational models of cognitive processes affirm our understanding of the ongoing
mechanisms and robot models are a further step in computational modeling. The main point is to show the
potential use of robot models for tasks requiring high order processes like action selection and reinforcement
learning.

MATERIALS & METHODS: It has been shown that basal ganglia take part in selecting an action amongst
different choices based on the saliencies of each possibility. In this work, the aim is to investigate the
effectiveness of the basal ganglia-thalamus-cortex model in a scenario based on rat’s behavior, so behavior of a
rat is simulated on the mobile robot Khepera II. The proposed model has the ability of selecting the
appropriate actions under changing environmental conditions, thus it is suitable to implement learning to
become familiar with a new environment.

RESULTS: The differences between the sensory systems of the mobile robots and the rat is resolved in order to
mimic the behavior of a rat. The mobile robot is trained to learn to recognize the food and the place of the nest
and it is capable of completing the task even though the conditions in the environment changes. In all of 30
trials, mobile robot recognizes the food approximately in 6 or 7 steps and also approximately at its fourth trial
the robot learns the place of the nest and deposits the food there.

CONCLUSION: This works demonstrates that working on robot models based on biologically inspired models of
neural substrates could improve our understanding of cognitive processes.

Keywords: Computational model, Goal-directed behavior, Reinforcement learning, Robot model
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Genetik absans epilepsi sican modelinde amigdala kindling siirecinin tek bir
noron ateslemesi iizerine etkisinin incelendigi in-vivo calisma

Nihan Carcak®, Filiz Onat?, Didier Pinault®, Terence J. O'Brien*

fstanbul Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Istanbul

2Marmara Universitesi, Tip Fakiiltesi, Farmakoloji ve Klinik Farmakoloji Anabilim Dali, Istanbul
3INSERM U666, Louis Pasteur Universitesi, Tip Fakiiltesi, Strazburg, Fransa

“Melbourne Universitesi, Tip Fakiiltesi, Melbourne, VIC, Avustralya

Istanbul University, Faculty of Pharmacy, Department of Pharmacology, Istanbul, Turkey

2Marmara University, Faculty of Medicine, Department of Pharmacology and Clinical Pharmacology, Istanbul, Turkey
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AMAG: idiyopatik jeneralize epilepsinin en gecerli modellerinden biri olan Strazburg kékenli genetik absans
epilepsili siganlar (GAERS) kindling sirecine karsi direng gosterirler. Absans ndbetlerinin ortaya ¢ikisinda
talamus ve korteks arasindaki karsilikh ritmik ateslemeler énemli rol oynar. GAERS’lerde amigdala kindling
slirecinin konvulsif evreye geciste talamustaki ritmik senkronize epileptiform atesleme degisiklerinin rol
oynayabilecegi hipotezinden hareketle bu calisma planlamistir.

GEREC ve YONTEM: GAERS ve epileptik olmayan kontrol (NEK) siganlarin amigdalalarina uyari elektrodu
yerlestirilmis ve hayvanlar art-desarj esik siddetinde bir elektriksel akim ile giinde 2 defa, maksimum uyari
sayisi 30 olacak sekilde uyarilmislardir. Daha sonra, talamik retikller gekirdek (TRN), ventrobazal thalamus
(VB), hipokampus ve korteksten in-vivo kosullarda nérolept anestezisi altinda hiicre disi tek hicre ndron
kayitlari alinmistir.

BULGULAR: Kontrol-NEK ve kontrol-GAERS gruplarinda, korteks, hipokampus ve TRN’‘den kaydedilen
néronlarin interiktal atesleme 6zellikleri benzer bulunmustur. Ancak VB talamustaki talamokortikal hiicrelerin
interiktal atesleme frekansi kontrol-NEK grubunda kontrol-GAERS grubuna kiyasla daha diasuktir. Kindling
sonrasinda kindling-NEK grubunda TRN ndéronlarinda patlama tarzinda (epileptiform) distk frekansli atesleme
degisikligi g6zlenirken bu durum esit sayida uyari alan kindling-GAERS grubunda g6zlenmemistir. Kindling-NEK
grubundaki VB ve hipokampal néronlar kindling-GAERS grubundaki ndronlara gore daha epileptiform bir hal
alirken, kortikal néronlarda kindling sonrasinda iki grup arasinda boyle bir atesleme degisikligi gbzlenmemistir.
SONUGC: Amigdala kindling sirecinin talamusta (VB ve TRN) ve daha az olarak da hipokampusta patlama
tarzinda atesleme degisikligine neden olmasi, limbik nobetlerin sekonder jeneralizasyonunda talamus ve
hipokampusun rolind aydinlatma bakimindan yeni bir yaklasim saglamistir.

Anahtar Kelimeler: Kindling, GAERS, Talamus, Hlicre disi kayit, Absans epilepsi

In-vivo study of the impact of amygdala kindling on the firing pattern of single
neuron in a genetic absence epilepsy rat model

OBJECTIVES: Genetic Absence Epilepsy rats from Strasbourg (GAERS), a well validated model of idiopathic
generalized epilepsy, are resistant to the progression of kindling. Rhythmic reciprocal oscillatory firing between
the cortex and the thalamus plays a critical role in absence seizures. We hypothesized that, the progression to
the convulsive stages of amygdala kindling arises from acquired alterations of firing properties in the thalamus
that predisposes to rhythmic synchronized epileptiform firing in GAERS.

MATERIALS & METHODS: Stimualtion electrode was implanted in amygdala of GAERS and non-epileptic
control (NEC) rats and stimulation was performed at afterdischarge threshold twice daily to a maximum of 30
stimulations. Thereafter extracellular single neuron recordings were performed in-vivo under neurolept
anesthesia from the thalamic reticular nucleus (TRN), ventrobasal thalamus (VB), hippocampus and the cortex.
RESULTS: Interictal firing patterns recorded in the cortex, hippocampus and TRN were similar between control-
NEC and control-GAERS groups. However the thalamocortical cells in VB thalamus in control-NECs interictally
had a lower firing frequency compared to control-GAERS. Following kindling the TRN firing had evolved a
bursting (epileptiform) low frequency pattern interictally in kindling-NEC but this was not seen in kindling-
GAERS subjected the same number of stimulations as NEC. In the VB and hippocampus, neurons in kindling-
NEC, developed more burst pattern than kindling-GAERS group but the cortical neurons did not show this
alteration.

CONCLUSION: Amygdala kindling induces the thalamus (TRN and VB) and lesser the hippocampus to fire in
burst pattern, which provide the new insight of involvement of the thalamus and hippocampus during secondary
generalization of limbic seizures.

Keywords: Kindling, GAERS, Thalamus, Extracellular recordings, Absence epilepsy.
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Genetik absans modellerinin sekonder jeneralizasyona direng géstermelerinin
altinda yatabilecek olasi mekanizmalar
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AMAC: Genetik absans epilepsili sicanlarin, farkli limbik yapilarin uyarilmasi ile tetiklenen kindling uygulamasina
karsi direng gosterdikleri bilinmektedir.Calismamiz ile WAG/Rij modelinde de gériilen bu direncin genel bir
fenomen mi oldugu ya da farkli ileti yollarinin kullaniimasindan mi kaynaklandigini arastirdik.

GEREC ve YONTEM: Kindling: Diken-ve-dalga desarjlarina sahip olan WAG/Rij siganlar, hipokampus ve
talamusun mediodorsal gekirdedi uyarilarak yapilan kindling slrecinde Sprague-Dawley (SD) siganlar ile
karsilastirildi. Uyarici elektrodlar tek tarafli olarak hipokampus (WAG/Rij (n=9), SD (n=9)) ve talamusa
(WAG/Rij (n=7), SD(n=5)) yerlestirildi. Derlenme déneminden sonra gruplara video monitorizasyon egsliginde
kindling uygulandi. Olusan ndbet aktivitelerinde artdesarj sireleri ve kindling evreleri karsilastirildi.

In Vivo Fizyoloji: Bipolar uyarici elektrod sirasiyla subikulum ve talamusun mediodorsal cekirdegine yerlestirildi.
Kayitlama cam elektrod kullanilarak prefrontal korteksden yapildi. Elde edilen potansiyeller, WAG/Rij (n=6) ve
SD (n=7) sicanlar arasinda karsilastirildi.

Calisma protokolii Viriginia Universitesi tarafindan onaylanmistir.

BULGULAR: Hipokampus uyarimi ile SD siganlarin ortalama 26 deneme sonrasinda jeneralize nobet
potansiyeline ulastiklari goruldi. Doért adet WAG/Rij sigan 50 defa uyarilmis olmalarina ragmen jeneralize nébet
gecgirmedi. Talamustan yapilan kindling slirecinde her iki grup arasinda belirgin bir fark saptanmadi. Fizyolojik
galismada mediodorsal gekirdek uyarilarak elde edilen potansiyeller agisindan her iki grup arasinda belirgin bir
fark saptanmaz iken; WAG/Rij sicanlarda kontrol grubunun aksine subikulum uyarilarak elde edilen
potansiyellerin ilk komponentinde tekrarlayan uyarilara ragmen bir dedisim olmadigi gézlendi.

SONUG: Kindling galismasindan elde edilen bulgular, WAG/Rij siganlarda sekonder jeneralizasyona karsi direng
gOstermelerinin altinda farkl néronal badlantilarin var olabilecegini disindirmustir. Ayrica WAG/Rij grubunda
subikulum uyarilarak prefrontal korteksden kaydedilen uyandirilmis potansiyellerin fasilitasyon géstermemesinin
bu stirece katkisi olabilecedi akla gelmektedir.

Anahtar Kelimeler: Kindling, Absans, Direng, Sekonder jeneralizasyon

Possible underlying mechanisms of resistance to secondary generalization in
genetic absence rat models

OBJECTIVES: Rats with genetic absence epilepsy are resistant to traditional kindling. We aimed to determine
whether WAG/Rij resistance to kindling was a global phenomena or whether the resistance was circuit specific.
MATERIALS & METHODS: Kindling: WAG/Rij rats with spike-and-wave seizures were compared to non
epileptic Sprague-Dawley (SD) rats during hippocampal and mediodorsal thalamic kindling. Following the
implantation of a unilateral hippocampal (WAG/Rij (n=9), SD (n=9)) and thalamic (WAG/Rij (n=7), SD (n=5))
electrodes rats were kindled while under continuous video EEG monitoring. Kindled seizures were evaluated
with their after-discharge durations and behavioral seizure severity. In Vivo Physiology: Bipolar stimulating
electrode was placed in the subiculum and then in the mediodorsal thalamus. Recordings were made from
prefrontal cortex by saline filled glass electrodes. Generated evoked potentials were compared between groups
(WAG/RIij (n=6), SD (n=7)) Protocol approved by the University of Virginia animal care and use committee.
RESULTS: With hippocampal kindling SD rats achieved a stable kindled state after an average of 26
stimulations. Four WAG/Rij rats did not reach a kindled state after 50 stimulations. Groups kindled at the same
rate with mediodorsal thalamic stimulations. Although the evoked responses from mediodorsal stimulation were
similar, WAG/Rij rats lost the facilitation of the initial component following subicular stimulation that was
present in the SD rats.

CONCLUSION: Findings from kindling study suggest that the resistance to seizure generalization is circuit and
pathway specific. Moreover a reduction in the output of the subiculum to the target site could contribute to the
resistance.

Keywords: Kindling, Absence, Resistance, Secondary generalization
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Tekrarlanan travmatik beyin hasarinda epileptogenez ve kan-beyin bariyeri
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AMAC: Posttravmatik epileptogenezin ortaya cikisinda travmatik beyin hasarinin (TBH) dnemli bir risk faktori
olusturdugu ileri strtlmektedir. Bu calismada, tekrarlanan TBH (T-TBH) uygulamasinin epileptogenez ve kan-
beyin bariyeri (KBB) gecirgenligi Gizerine erken dénem etkileri arastirildi.

GEREC ve YONTEM: Bu calismada, toplam 96 adet 28 giinlilk Sprague-Dawley disi sican kullanildi. Sicanlara
glinde bir kez 4 giin TBH uygulandi. Hayvanlara pentilentetrazol (PTZ) 30 mg/kg subkonvulsif dozda enjekte
edildi ve nobet aktiviteleri Racine skorlamasina gére derecelendirildi. KBB gecirgenligindeki degisiklikler Evans
blue (EB) ve horseradish peroksidaz (HRP) izleyicileri kullanilarak arastirildi. Hayvanlarin serebral korteks ve
hipokampus bolgelerinde okludin, aquaporin (AQP)-4, c-fos, TNF-alfa, IL-1 alfa ve beta aktiviteleri ile
malondialdehit ve glutatyon dlzeyleri arastirildi.

BULGULAR: T-TBH olusturulan hayvanlara subkonvulsif doz PTZ uygulandiginda ortalama 3.3+0.4 siddetinde
ndbetler gozlendi. T-TBH ve T-TBH+PTZ gruplarindaki hayvanlarin serebral korteks ve hipokampus bdlgelerinde
okludin ve c-Fos aktivite dlizeyler artti, ancak izlenen farklar istatistiksel olarak anlamli diizeye ulasmadi. PTZ
grubundaki hayvanlarin serebral korteksinde AQP-4 aktivite diizeyi sham ve T-TBH gruplarina kiyasla anlamli
dizeyde azaldi (P<0.05). T-TBH ve T-TBH+PTZ gruplarindaki hayvanlarda hipokampus TNF-alfa aktivite
diizeyleri anlamli diizeyde artti (P<0.05), ancak IL-1 alfa ve beta aktivite diizeylerinde 6nemli bir degisiklik
gorilmedi. T-TBH ve T-TBH+PTZ gruplarinda beyin dokusuna EB boya gegisinde anlaml bir artis olmadi. Bu
gruplardaki hayvanlarin koronal beyin kesitlerinde makroskopik olarak HRP varligi gézlendi ve ayni zamanda
ultrastriiktiirel olarak serebral korteks ve hipokampus boélgelerindeki kapiler endotel sitoplazmasinda HRP
reaksiyon Urinleri iceren fazla miktarda vezikll saptandi.

SONUG: Bu sonuglar, T-TBH’nin hem noéronal aktiviteyi arttirarak beyini epileptogeneze yatkin hale getirdigini
hem de KBB yapisini daha kirilgan hale getirerek dolasimdaki belli maddelerin beyine gegisinde artisa neden
oldugunu géstermektedir.

Anahtar Kelimeler: Travmatik beyin hasari, Epileptogenez, Kan-beyin bariyeri

Epileptogenesis and blood-brain barrier integrity in repeated traumatic brain injury

OBJECTIVES: Traumatic brain injury (TBI) is an important risk factor for the emergence of posttraumatic
epileptogenesis. In this study, early stage effects of repeated TBI (R-TBI) on epileptogenesis and blood-brain
barrier (BBB) permeability are investigated.

MATERIALS & METHODS: TBI was induced for 4 days in 96 28-day-old female Sprague-Dawley rats. The
animals were injected subconvulsive dose of (30 mg/kg) pentylenetetrazole (PTZ) and seizure activity was
scored according to Racine scale. Alterations in BBB permeability were evaluated by Evans blue (EB) and
horseradish peroxidase (HRP) tracers. In cerebral cortex and hippocampus, the activities of occludin, aquaporin
(AQP)-4, c-fos, TNF-alpha and IL-1 alpha and beta, and the levels malondialdehyde and glutathione were
determined.

RESULTS: Subconvulsive doses of PTZ led to seizures with average scores of 3.3+0.4 in R-TBIL. In R-TBI and
R-TBI+PTZ, occludin and c-Fos activities increased slightly, TNF-alpha activity increased significantly (P<0.05),
but no significant alteration was observed in the activity of IL-1 alpha and beta. AQP-4 activity in cerebral
cortex in PTZ significantly decreased compared to sham and R-TBI (P<0.05). In these animals, EB dye
extravasation into brain did not increase, however HRP reaction was observed macroscopically in coronal brain
sections, and ultrastructurally frequent vesicles containing HRP reaction products were detected in the
cytoplasm of capillary endothelial cells in cerebral cortex and hippocampus.

CONCLUSION: These results suggest that R-TBI not only makes the brain more prone to epileptogenesis by
increasing neuronal activity but also increases passage of certain substances from circulation into brain by
causing BBB to have a more vulnerable structure.

Keywords: Traumatic brain injury, Epileptogenesis, Blood-brain barrier
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Sicanlarda epileptiform aktivite ilizerine pinealektomi ve ekzojen melatoninin
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AMAGC: Melatonin 0Ozellikle pineal bezden salgilanan bir nérohormondur. Sunulan galismanin amaci, eriskin
Sprague Dawley siganlarda penisilin ile olusturulan epileptiform aktiviteye pinealektomi ve eksojen melatonin
uygulamasinin etkilerini analiz etmektir.

GEREG ve YONTEM: Hayvanlar kontrol, % 5 etanol, sham, melatonin, pinealektomi, pinealektomi+melatonin
gruplari seklinde alti gruba (n = 8) ayrildi. Iki grup sicana pinealektomi uygulandi ve cerrahi islemden yedi giin
sonra melatonin ile pinealektomi+melatonin gruplarindaki hayvanlara 14 giin boyunca melatonin (10 mg/kg
i.p.) glnlik olarak enjekte edildi. Epileptiform aktivite sol sensorimotor kortekse intrakortikal yoldan penisilin
(200 IU) enjeksiyonu ile olusturuldu. Elektrokortikogram (ECoG) kayitlari Uretan anestezi altinda bir veri
kazanim sistemi kullanilarak gergeklestirildi.

BULGULAR: ilk epileptiform desarjlarin baslangic latansi pinealektomili hayvanlarda belirgin olarak azaldi.
Melatonin intraperitoneal olarak uygulanmasi epileptiform aktivitede azalmaya neden oldu. Didger taraftan,
pinealektomi uygulamasi epileptiform aktivite sikhginda artisa neden olmustur. Bu etki pinealektomili sicanlara
gunlik melatonin verilmesiyle énlenmistir.

SONUG: Bulgularimiz, pinealektominin epileptiform aktivitenin diken frekansini arttirdigini, eksojen melatonin
uygulamasinin ise azalttigini gdstermistir. Sonuc olarak, epilepsinin 6nlenmesinde melatoninin antiepileptik bir
madde olarak 6nemli bir rol oynayabilecegini disinmekteyiz.

Anahtar Kelimeler: Pinealektomi, Melatonin, Epileptiform aktivite, Penisilin, Sigcan

Karadeniz Teknik Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmigtir (Protokol numarasi:
2010/29). Karadeniz Teknik Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir
(2009.114.001.3).

Influence of pinealectomy and exogenous melatonin on epileptiform activity in
rats

OBJECTIVES: Melatonin is a neurohormone secreted mainly by the pineal gland. The aim of the present study
was to analyze the effects of pinealectomy and exogenous melatonin administration on epileptiform activity
induced by penicillin in adult male Sprague Dawley rats.

MATERIALS & METHODS: Animals were divided into six groups (n=8) as control, 5% ethanol, sham-
operated, melatonin, pinealectomy, pinealectomy+melatonin groups. The two groups of rats were submitted to
pinealectomy, and seven days after surgery, animals in the melatonin and pinealectomy+melatonin groups
were injected daily with melatonin (10 mg/kg i.p.) for 14 days. Epileptiform activity was induced by intracortical
injection of penicillin (200 IU) into the left sensorimotor cortex. The recordings of electrocorticogram (ECoG)
were carried out by using a data acquisition system, under urethane anesthesia.

RESULTS: Latency to the onset of initial epileptiform discharges was dramatically reduced in the
pinealectomized animals. The intraperitoneal administration of melatonin to rats caused a decrease in the spike
frequency of epileptiform activity. On the other hand, pinealectomy application caused an increase in the
frequency of epileptiform activity. This effect was prevented by daily melatonin administration to
pinealectomized rats.

CONCLUSION: Our results demonstrate that pinealectomy increases and exogenous melatonin decreases the
spike frequency of epileptiform activity. In conclusion, we suggest that melatonin may play an important role in
prevention of epilepsy as an antiepileptic substance.

Keywords: Pinealectomy, Melatonin, Epileptiform activity, Penicillin, Rat
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Bilyiik bir noron havuzunda epileptik nobet olmamasini garanti eden kosullar -
Kuramsal bir galisma

H.Ozcan Giilgiir
Bogazici Universitesi, Biyomedikal Miihendisli§i Enstitiisii, Istanbul
Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey

AMAC: Epileptik noébet sirasinda beyinde anormal asiri ya da senkron ndéronal etkinlikler olusmaktadir;
kuramsal agidan bu sistemin kararliiginin kaybolmasi demektir. Bu bildiride blylk bir néron toplulugunda
epileptik nébet olmamasini garanti eden kosullar arastirildi.

GEREC ve YONTEM: Dogrusal olmayan ve cok karmasik yapisindan dolayi, beyin, ya da birbirine bagl
herhangi bir blyik néron toplulugunun kararllik analizi son derece zordur. Bu nedenle, sistem kararhihgini
glvence altina alan kosullar arastirilirken ndéron modelleri olarak Hodgkin-Huxley tipi modeller yerine
Lapicque'in sizdiran timlev-al-atesle (STA) modelinden esinlenerek olusturdugumuz olan genellestirilmis STA
(GSTA) néron modelleri kullanildi. Lapicque STA modelini, néronal eylem gerilimlerinin Uretilme mekanizmalari
bilinmeden ¢ok énce, 1907 yilinda dnermisti. Bu model néronlarin temel 6zellikleri yakalayan en basit modeldir
ve glinimizde de yaygin olarak kullaniimaktadir.

BULGULAR: GSTA modeli ile modellenmis, birbirine bagli néron topluluklar incelendi. Kararhlik tim noéronlar
tarafindan yayilan darbe sayisinin sonlu olmasi olarak tanimlandi. Bu "sonlu darbe kararhhgr" (SDK) tanimi L1 n
Lp cikis kararliigi ile ilgilidir ve sistem tarafindan harcanan enerjinin sinirli olmasi anlamina gelmektedir. SDK
icin gelismis bir Lyapunov-benzeri bir yaklasim ve dogrudan bir 6lgiit gelistirildi.

SONUG: Gelistirdigimiz Lyapunov-benzeri ydontemin néron sayisi ¢cok fazla olan sistemlere uygulanmasi zordur.
Dogrudan yoéntemin ise hem uygulanmasi oldukga kolaydir hem de ayni zamanda her bir néron tarafindan
yayilan darbe sayilarina da kisitlar vermektedir.

Anahtar Kelimeler: Sizdiran timlev-al-atesle modeli, Epilepsi, Kararhlik

Conditions that guarantee nonexistence of epileptic seizures in a large pool of
neurons - A theoretical study

OBJECTIVES: During an epileptic seizure there is abnormal and excessive or synchronous neuronal activity in
the brain which, from a theoretical point of view, is a loss of system’s stability. In this paper we investigate the
conditions that guarantee nonexistence of epileptic seizures in a large pool of neurons.

MATERIALS & METHODS: Due to the highly nonlinear, and very complex structure, analysis of stability of the
brain, or any large aggregate of interconnected neurons is extremely difficult. Because of this, to investigate
criteria that guarantee system stability we used the GLIF neuron model which is a generalization of Lapicque’s
leaky integrate-and-fire (LIF) model. Lapicque proposed his LIF model in 1907, long before the mechanisms
responsible for the generation of neuronal action potentials were known. It is the simplest neuron model that
captures the essential properties of neuronal signaling and is still widely used today.

RESULTS: We considered large aggragates of interconnected neurons modeled via the GLIF model. Stability
was defined in terms of finiteness of the number of pulses emitted by all the neurons. This definition of "finite-
pulse stability"” (FPS) is related to Llan output stability and implies finite energy expended by the system. An

improved Lyapunov-like approach and a direct criterion for FPS have been developed.

CONCLUSION: The Lyapunov-like method is relatively more difficult to apply for high order systems. The
direct method is not only easier to apply, but also provides bounds on the number of pulses emitted by each
neuron.

Keywords: Leaky integrate-and-fire model, Epilepsy, Stability
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insan isitme sisteminin yapisal ve islevsel 6zelliklerinin 3 boyutlu
simulasyonu

Merve Evren®, Vedat Evren?, Ersin O. Koylu?

!Ege Universitesi, Fen Bilimleri Enstitiisii, Biyoteknoloji Anabilim Dali, Izmir
2Ege Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Izmir

1Ege University, Natural and Applied Sciences, Department of Biotechnology, Izmir, Turkey
2Ege University, Faculty of Medicine, Department of Physiology, Izmir, Turkey

AMAGC: Egitim ve arastirmalarda ¢ boyutlu uygulamalarin kullanimi son yillarda giderek artmaktadir. Tip ve
biyoloji gibi yasam bilimleri ile ilgili birgok alanda da iki boyutlu resimler yerine Ug boyutlu modeller
kullanilmaya baslanmistir. Duysal sistemler, sinirbilim konulari arasinda islevsel mekanizmalarin anlasiimasi
acgisindan en karmasik olanlardandir. insanda duysal sistemlerle iliskili viicut parcalarinin dogru bigimde
modellenmesi ve ilgili mekanizmalarin sanal ortamda hareketlendirilmesi ile sinirbilim egitimine 6nemli bir katki
sadlanacagdi dusiintilmektedir. Calismamizda duysal sistemlerden isitme sistemi segilmistir.

GEREC ve YONTEM: Atlas, kitaplardaki mevcut gérsel materyal ile radyolojik gériintiiler ve maketlerden
yararlanilarak kulaktaki yapilar bilgisayar ortaminda modellendi. Modelleme sirasinda yapilarin 6lgl ve oranlari
korundu. Hedefe yoOnelik olarak, uygun bilgisayar programlarindan yararlanilarak ses dalgasinin dis kulak
yolundan girisinden itibaren orta ve ig kulak yapilari izerinde neden oldugu fonksiyonel dedisikler ve buradan
sinir sinyallerine donisimi hem makro diizeyde, hem de hiicresel diizeyde modellenerek grafik animasyon
olarak simile edildi.

BULGULAR ve SONUGC: Hareketli 3 boyutlu sanal modeller ve islevsel 6zellikleri iceren video sunumumuzda
gOsterilmektedir.

Anahtar Kelimeler: 3D modelleme, Animasyon, insan isitme sistemi, Simulasyon

3D simulation of the structural and functional properties of the human auditory
system

OBJECTIVES: Use of three-dimensional applications in education and research has increased recently. Three-
dimensional models were started to employ instead of two-dimensional illustrations in many life sciences
related areas such as medicine and biology. Sensory systems are the most complex ones among the
neuroscience themes in terms of interpretation of their functional mechanisms. Accurate modeling of related
anatomical parts and simulation of mechanisms of the sensory systems in humans will provide an important
contribution to the neuroscience education. Auditory system has been selected in our study.

MATERIALS & METHOD: Recent visual materials in the anatomy books and radiological images were screened
and modeled in the computer environment. Measures and aspect ratios of the structures were preserved. By
using the appropriate software and hardware, the functional effects of the sound waves on the structures of
external, middle and internal ear and finally the conversion of these waves to neural signals have been modeled
and simulated in a graphics animation comprising both microscopic and macroscopic levels to achieve the goal.
RESULTS & CONCLUSION: Animated three-dimensional virtual models and simulations of functions will be
shown in our video during presentation.

Keywords: 3D modeling, Animation, Human auditory system, Simulation
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insan tibialis anterior motor iinitelerinde germe refleksi

Oduz Sebik?, S. Utku Yavuz!, Melek Berna Unver!, Natalie Mrachacz-Kersting?, Dario Farina®, Kemal
S. Turker
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1Ege University, Faculty of Medicine, Department of Biophysics, Izmir, Turkey
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“Koc University, Faculty of Medicine, Department of Physiology, Istanbul, Turkey

tibialis anterior motor Unitelerinin germe refleks cevaplari incelendi.

GEREC ve YONTEM: Ug tip germe uyarisi uygulandi ve sonuglar iki farkli metot ile analiz edildi. Uyarilar hafif
vurug, rampa veya yarl sinls seklinde kullanildi. Motor Unitelerde uyari sonrasi olusan cevaplar ortalama
ylzeyel elektromiyogram (SEMG), peristimulus time histogram (PSTH) ve peristimulus frekansgram (PSF) ile
analiz edildi.

BULGULAR: SEMG ve PSTH yontemleri ile incelendiginde hafif vurus seklindeki uyarinin genelde bes ayri
refleks cevabi olusturdugu gézlemlendi. Ayni motor Unite verileri PSF teknigi ile analiz edildiginde sadece iki
eksitator refleks cevabi gorildi. PSF yontemi PSTH'ta gbzlemlenen ilk iki eksitatdr refleks cevabi sirasinda ilgili
motor Unitenin atesleme frekansinda kayda deder bir artis oldugunu gosterdi. Bunun yaninda, PSTH ile gorilen
sessiz periyotlar sirasinda nadir olarak goérilen ateslemelerin frekanslarinin uyari éncesi donemdekinden daha
ylksek olmasi bu “sessiz” periyotlarin aslinda net eksitator etkilerin devam ettigi donemler oldugunu
gOstermistir. Rampa seklindeki germe uyarisinin da SEMG ve PSTH ile g6zlemlenebilen tepeler ve gukurlar
olusturdugu gorildid. PSF analizinde ise bu tepeler ve cukurlarin bircogu icin atesleme frekanslarinda artis
gorildi. Yari-sinls seklindeki uyari sonrasinda hem SEMG ile hem de PSTH ile oldukga uzun sireli bir
eksitasyon ve ardindan uzun sireli bir inhibisyon gozlemlendi. Motor Unite atesleme frekansindaki artisin ise
eksitasyon olarak goériilen bélgenin 6tesinde, SEMG ve PSTH ile “inhibisyon” gorilen bélgede de devam ettigi
goralda.

SONUG: Sonuglar, bir motor néronun atesleme frekansi ile kendisine gelen efektif sinaptik girdi arasinda lineer
bir iliski oldugu ve bu yluzden membran potansiyelindeki dedisimleri daha iyi bir sekilde yansittigi gergegi
Isiginda tartisiimistir.

Peristimulus frekansgram (PSF), Insan tibialis anterior kasi
Stretch reflex in human tibialis anterior motor units

OBJECTIVES: Reflex responses of the tibialis anterior motor units to stretch stimulus were investigated to
pinpoint synaptic connections of muscle spindle afferents to tibialis anterior motoneurons in human.
MATERIALS & METHODS: Three types of stretch stimuli were applied and results were analysed using two
different methods. The stimuli were simple tap-like stretch; ramp-and-hold stretch; and half-sine stretch.
Stimulus induced responses in single motor units were analysed using averaged surface electromyogram
(SEMG) and peristimulus time histograms (PSTH) and peristimulus frequencygram (PSF).

RESULTS: Using SEMG and PSTH, we found that the tap-like stretch stimulus induced five reflex responses.
Using the same data, the PSF technique indicated only two excitatory reflex responses. The PSF displayed that
the first two of the excitatory reflexes in the PSTH induced significant increase in the discharge rate of the
related unit. The silent periods in the PSTH were actually continuations of the net excitatory effects as the
discharge rate of the low number of occurrence during these ‘silent’ periods were higher than the prestimulus
discharge rates. Stretch stimuli in the shape of ramp-and-hold induced several peaks and troughs in the SEMG
and PSTH. PSF analyses displayed increase in discharge rates in the most of related peaks and troughs. Half-
sine stretch stimulus induced a long-lasting excitation followed by a long-lasting inhibition in SEMG and PSTH.
The increase in the discharge rate however lasted for the entire duration of the stimulus and continued through
the ‘inhibitory’ phase as indicated in SEMG and PSTH.

CONCLUSION: The results are discussed in the light of the fact that the discharge rate of a motoneuron has a
strong positive linear relationship with the effective synaptic input it receives.

Keywords: Muscle spindle reflex, Surface electromyogram, Peristimulus time histogram (PSTH), Peristimulus
frequencygram (PSF), Human tibialis anterior muscle
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Progresif supranukleer fel¢ ve primer progresif donma
fenomeninde refleks incelemeler

Meral E. Kiziltan, Aysegll Glndliz, Gines Kiziltan, Anil Tekeoglu, Melis Sohtaoglu
Istanbul Universitesi, Cerrahpasa Tip Fakiiltesi, Néroloji Anabilim Dali, Istanbul
Istanbul University, Cerrahpasa School of Medicine, Department of Neurology, Istanbul, Turkey

AMAC: Donma fenomeni (Freezing of gait, FOG) Parkinsonyan sendromlarin ¢6zellikle progresif supranukleer felcin
(PSF) sik rastlanan bir bulgusu oldugu gibi agirlikh olarak progresif donma fenomeni ve yazi yazma ve konusma
bozukluklari ile seyreden diger hareket bozukluklarinin olmadigi formu primer progresif FOG adini alabilir. PSF'de
otopsi serilerinde patolojinin pediinkiilopontin nukleus ve nukleus retikularis pontis kaudaliste oldugu gosterilmis,
motor kontrol bozukluklarinin anlasilmasinda geleneksel olarak basvurulan refleks cgalismalarda beyin sapi
reflekslerinin inhibe oldugu PPFOG’da ise tersi durumun varhdi gosterilmistir. Bu bilgiler isiginda postir
saglanmasi ve lokomosyondan sorumlu yaplilar ile iliskisi gosterilen beyin sapi merkezli trigeminoservikal refleks
(TCE) ve akustik irkilme refleksi (AIR) ile medulla spinalis merkezli nosiseptif fleksér refleksin (NFR) PPFOG, PSF
ve normal kontrollerdeki 6zelliklerini incelemeyi amacladik.

GEREC ve YONTEM: Yas ve cinsiyetleri benzer 7 PSF ve 7 PPFOG olgusu ile 16 normal kontrolde géz kirpma
refleksi (GKR), TCR, AIR ve NFR incelendi.

BULGULAR: Tim gruplarda GKR latanslari normal ve benzerdi. TCR (pSC =0,007 ve pSCM= 0,023) ve AIR
(p=0,005) varligi PSF grubunda en disik PPFOG grubunda en ylksekti. PSF'de habituasyon daha kolay
olmasina karsin PPFOG’da habituasonun da azaldi§i g6zlendi.

SONUGC: Bulgularimiz, literatlirdekine benzer sekilde ve daha ©nce bildirilen beyin sapi dejenerasyonu ile
uyumlu olarak PSF’de AIR, TCR ve NFR inhibisyonu oldugunu gdstermistir. PPFOG'de ise durum tam tersi
olmaktadir. Bu bulgu da literatiirde bildirilen dejenerasyonun daha (st merkezlerde oldugu varsayimini
desteklemekte ve ayni zamanda bu iki hastaligin klinik ve elektrofizyolojik ayriminda rol oynayabilecegini akla
getirmektedir.

Anahtar Kelimeler: Donma refleksi, Progresif supranukleer palsi, Trigeminoservikal refleks, Isitsel sicrama
refleksi, Nosiseptif fleksor refleksi

Reflex studies in distinction of progressive supranuclear palsy and primary
progressive freezing of gait

OBJECTIVES: Freezing of gait (FOG) is a common feature of Parkinsonian syndromes, especially progressive
supranuclear palsy. However, primary progressive freezing of gait (PPFOG) manifests predominantly as
progressive freezing gait and difficulties of writing or speaking without accompanying any other movement
disorders. Autopsy series showed there exists degeneration of pedunculopontine nucleus and nucleus reticularis
pontis caudalis. Reflex studies which are traditionally used in understanding pathophysiology of motor control
disorders demonstrated inhibition of brainstem reflexes in PSP whereas it was just opposite in PPFOG. With this
knowledge we aimed to investigate brainstem trigeminocervical reflex (TCR) and acoustic startle reflex (ASR)
as well as spinal nociceptive flexor reflex (NFR) in PPFOG, PSP and healthy volunteers.

MATERIALS & METHODS: Blink reflex (BR), TCR, ASR and NFR were examined and compared in sex and age
matched 7 PSP, 7 PPFOG and 16 healthy volunteers.

RESULTS: Latencies of BR were normal and similar in all groups. Presence rate of TCR (pSC =0.007 ve pSCM=
0.023) and ASR (p=0.005) were lowest in PSP group and highest in PPFOG group. Habituation was easy in PSP
whereas it was decreased in PPFOG.

CONCLUSION: Similar to findings in literature our results showed inhibition of ASR, TCR and NFR in line with
brainstem degeneration in PSP. The opposite finding in PPFOG group supported the idea that degeneration in
the centers superior to brainstem is the mainstay in the PPFOG group and may play a role in the clinical and
electrophysiological distinction of these two disorders.

Keywords: Freezing of gait, Progressive supranuclear palsy, Trigeminocervical reflex, Acoustic startle reflex,
Nociceptive flexor reflex
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Palmar bolgenin sensitif innervasyon yogunlugu
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AMAC: Karpal tlinel cerrahisinde elin palmar ylziinin sensitif innervasyonu oldukgca 6nem tasimaktadir. Palmar
bélgenin sensitif innervasyonu median sinir ve ulnar sinirin kutandz dallar tarafindan saglanir. Her iki sinirin cilt
innervasyonunu sadlayan sinir dallari genellikle proksimalden distale dogru uzanirken, ulnar sinirin daha ¢ok
transvers dallar verdigi bazi arastirmacilar tarafindan ortaya konulmustur. Ayrica her iki palmar kutanéz sinir
arasinda baglantilar go6sterilmistir. Palmar kutandz sinir yaralanmalari ve bunun sonucu ortaya cikan agrili
nérinomlar karpal tlinel cerrahisinin en sik gézlenen komplikasyonlarindandir. Palmar bélgenin innervasyon
Ozelliklerinin ortaya konmasi karpal tlinel cerrahisi ve diger palmar bdlge kesilerinde ameliyat sonrasi
morbiditenin azaltiimasi igin oldukga 6nem tasimaktadir.

GEREC ve YONTEM: Calismamizda 10 adet yeni (6 erkek, 4 bayan) kadavradan elde edilen 20 adet el
materyali kullanildi. El bilegi seviyesinden Kaplan kardinal cizgisine kadar 2 cm’lik araliklarla 4 transvers blok
alindi ve her blok medyal, santral ve lateral olmak Ulzere 3 esit parcaya bolindli. Bolgeden alinan doku
orneklerinin S100 immunboyanmalari incelenerek bdlgelerin sinir lifi sayimlari yapildi.

BULGULAR: Palmar bélgenin medial dermis tabakasindaki sinir lif sayisi 50+13, subkutan yag dokusunda
28+14 olarak belirlenmistir. Santral dermis tabakasindaki sinir lif sayisi 43+20, subkutan yag dokusunda 13+6
iken lateral dermis tabakasindaki sinir lif sayisi 63+27, subkutan yag dokusunda 19+13 olarak belirlenmistir.
SONUGC: Calismamizda karpal tlinel cerrahisi sirasinda yapilan insizyonlar sonucunda ortaya cikan sinir
harabiyetini minimum seviyeye indirgeyebilmek icin bélgedeki en uygun insizyon alaninin (internervous plane)
tespiti amaglanmistir. Calismamizin sonucuna goére Ozellikle santral bdlgenin insizyon alani olarak tercih
edilmesinin olasi komplikasyonlari azaltacagini distinmekteyiz.

Anahtar Kelimeler: Sensitif innervasyon, Palmar bdlge, Immiinohistokimya, Karpal tiinel cerrahisi

The sensitive innervation density of palmar region

OBJECTIVES: The sensitive innervation of the palmar region of hand has an important role in carpal tunnel
surgery. The cutenous branches of median and the ulnar nerves supplies the innervation of palmar region. The
branches of both nerves lies usually from proximal to distal part. Furthermore it is reported that the ulnar nerve
gives transverse branches. The connections between these cutaneous nerves are also mentioned in the
previous studies. The palmar cutaneous nerve injuries and the related painful neurinomas are the usual
complications of the carpal tunnel surgery. The innervation features of the palmar region has a great role to
reduce the postoperative morbidity of carpal tunnel surgery and the palmar region incisions.

MATERIALS & METHODS: A total number of 20 hand obtained from 6 male and 4 female fresh cadavers
included in this study. Four transverse blocks from wrist to Kaplan cardinal line were obtained by 2 cm interval.
Each block includes medial, central and lateral parts equally. The specimens taken from the area were
immunstained by S100 and the nerve fiber countings were performed.

RESULTS: In the palmar region the number of nerve fibers in the medial dermis layer was 50+13, and in the
subcutaneous fat tissue was 28+14. The number of nerve fibers in central dermis was 43+20, and in the
subcutaneous fat tissue was 13+6. Additionally the number of nerve fibers in the lateral dermis layer was
63+27, and in the subcutaneous fat tissue was 19+13.

CONCLUSION: In the present study we aimed to determine the optimal incision area (internervous plane) in
order to minimize the sensitive loss due to carpal tunnel surgery. As a result of the present study the probable
complications can decrease by the prefence of the central region as incision area.

Keywords: Sensitive innervation, Palmar region, Immunohistochemistry, Carpal tunnel surgery
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Duyusal engelli bireylerde koku duyusunun incelenmesi

Adile Oniz, Ipek Erdodan, Onur Bayazit, Murat Ozgéren
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AMACGC: Duyusal engelli bireyler (gorme engelli, isitme engelli) ile saghkh bireyler arasinda koku duyusu
acisindan farklilik olup olmadiginin incelenmesidir.

GEREC ve YONTEM: Yiiz otuz ic¢ katilimcinin tamami uygulamay! basariyla tamamladi. 41 isitme engelli (22
kadin, yas ort. 14.39+1.24), 40 gérme engelli (17 kadin, yas ort. 13.55+1.43) ve 52 saglkli (24 kadin, yas ort.
13.48+1.09) birey galismaya katildi. Katilimcilarin koku performanslari; koku esigi belirleme, koku tanimlama
ve koku ayirt etme olmak Ulzere Ug alt testten olusan Koku Cubuklari (Sniffin” Sticks) Test Bataryasi kullanilarak
Olclldu. Elde edilen veriler SPSS 11.0.1 aracilidiyla tek yénli ANOVA testi ile dederlendirildi.

BULGULAR: Koku ayirt etme testinde saglikli bireyler (12.32+1.81), isitme engelli bireylerden (10.87+ 2.29)
daha basarili performans sergilemislerdir (p<.05). Koku tanimlama bolimiinde, gorme engelli (11.45+1.99) ve
saglikli bireyler (11.96+1.48), isitme engelli bireylerden daha yliksek puanlar almiglardir (9.87+2.01) (p<.05).
Gorme engelli bireyler ile saghkh bireyler arasinda koku tanimlama performanslari agisindan farklilik
gorilmemistir. Koku esigi belirleme testi sonuglarinda ¢ grup arasinda istatistiksel olarak anlamh farklilik
bulunmamistir (isitme engelliler: 7.40+£3.47, gorme engelliler: 8.45+3.35, saglikl kisiler: 8.00+2.73). Genel
koku performanslari sonuglari incelendiginde, koku tanimlama boélimuiyle benzer sonuglarin oldugu géralmustir
(g6rme engelliler 31.65+5.09, isitme engelliler 28.15+5.56, saglikl kisiler 32.30 +3.86).

SONUGC: Duyusal engelli bireyler ile yapilan bu galisma, alandaki arastirmalar igin davranissal planlama ve
Olcimlerde nesnel bir model olma 6zelligi tasimaktadir. Ayrica galisma, duyusal engelli bireylerin beyin kapasite
kullaniminin incelenmesinde koku duyusunun farkli alt 6zellikleriyle 6lgulebilir énemli bir modalite oldugunu
gostermektedir.

Anahtar Kelimeler: Koku performansi, Koku gubuklari, Gérme engelli, Isitme engelli

Dokuz Eylil Universi;es_i Tip Fakdltesi Klinik ve Laboratuvar Arastirmalari Etik Kurulu tarafindan onaylanmistir
(Protokol No:243). TUBITAK 1085113 numarali projesi blinyesinde gergeklestirilmistir.

Investigation of olfaction in sensory disabled individuals

OBJECTIVES: The aim of this study is to examine whether there is a difference between sensory disabled and
healthy individuals in odor performance.

MATERIALS & METHODS: One hundred and thirty three participants completed the applications successfully.
41 deaf (22 female, mean age 14.39+1.24), 40 blind (17 female, mean age 13.55+1.43) and 52 healthy (24
female, mean age 13.48%+1.09) participated in the study. Individuals’ odor performance was measured by
Sniffin” Sticks that consists of odor threshold, odor discrimination and odor identification. Obtained data was
evaluated by SPSS 11.0.1 and one-way ANOVA was used for statistical analysis.

RESULTS: In results of discrimination, healthy students (12.32+1.81) had significantly better performance
than deaf students (10.87+2.29) (p < .05). For threshold test; there were no significant differences between
groups (deaf students: 7.40+3.47, blind students: 8.45+3.35, healthy students: 8.00+2.73), for identification,
both blind students (11.45+1.99) and healthy students (11.96+1.48) had significantly higher points than deaf
students (9.87+2.01). On the contrary there was no difference between blind and healthy students. Total
points (TDI) displayed similar to results of identification (blind 31.65 £5.09, deaf 28.15 £5.56, healthy 32.30
+3.86).

CONCLUSION: This study in the sensory disabled can be used as a template for assessing and designing
behavioral as well as objective research studies. Additionally, current study showed that olfactory sensation
with its subcategories can be regarded as a measurable modality in investigation of brain capacity in sensory
disabled individuals.

Keywords: Odor performance, Sniffin’ Sticks, Blind, Deaf

Approved by Dokuz Eylul University Faculty of Medicine Clinical and Laboratory Research Ethics Committe
(Protocol number:243). Supported by TUBITAK (Project number: 1085113).

97



Poster Bildiriler / Poster Presentations

P05

Insiilin ve roziglitazonun diyabetik sican papiller kalp kasi elektriksel aktiviteleri
lizerine etkisi
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AMAGC: Bu calismanin amaci, diyabetik sigan modelinde insllin ve roziglitazonun sol ventrikll papiller kasi
elektrofizyolojik 6zelliklerine olan etkileri ve bunlarin olasi mekanizmalarini arastirmaktir.

GEREC ve YONTEM: Calisma icin agirliklari 270 ile 300 g arasinda degisen Wistar tird, albino, erkek sicanlar
kullanildi. Calismaya alinan denekler, kontrol ve 4 farkl diyabetli grup olmak lzere 5 gruba ayrildi. Diyabet,
streptozotosinin (45 mg/kg) tek sefer kuyruk veninden verilmesiyle olusturuldu. Diyabet (D),
Diyabet+Roziglitazon (D+RZG), Diyabet+insilin (D+INS) ve Diyabet+Roziglitazon+insiilin (D+RZG+INS)
gruplari olusturuldu. Tedavi gruplarina roziglitazon (4mg/kg/giin) gavaj yolu ile sekiz hafta boyunca glinde bir
kez, NPH insilin (1U) ise subkutan olarak glinde iki kez verildi. Klasik mikroelektrot kayit teknigi ile papiller kalp
kasi hticrelerinde dinlenim zar potansiyeli, aksiyon potansiyeli genligi ve stiresi 6lculdU.

BULGULAR: Diyabetik grupta dinlenim zar potansiyeli kontrole gdre anlamli derecede depolarize oldu
(p<0.05). D+RZG grubunda ise dinlenim zar potansiyeli D grubuna goére anlamli derecede daha depolarizeydi.
Diyabet grubunda aksiyon potansiyeli genligi kontrol grubuna goére anlamh olarak daha buytkti (p<0.05). D
grubuna gbére D+RZG, D+INS ve D+RZG+INS gruplarinda aksiyon potansiyeli genliklerindeki artis istatistiksel
olarak anlamh bulundu (p<0.05). Aksiyon potansiyeli depolarizasyon ve repolarizasyon sureleri tim diyabet
gruplarinda kontrole gére anlamli derecede uzamisti (p<0.05).

SONUGC: Bir antidiyabetik ajan olan roziglitazon, deneysel diyabetik siganlarin genel durumuna iliskin bazi
parametrelerde (vicut adirhdi, kan sekeri vs.) iyilesme saglamistir. Bu calismada hem instlin hem de
roziglitazon aksiyon potansiyeli sliresinde uzamaya neden olmustur ve potasyum kanal akim yogunlugundaki
azalma muhtemelen aksiyon potansiyeli siresinin uzamasindan sorumludur.

Anahtar Kelimeler: Diyabet, Sican papiller kalp kasi, Roziglitazon, Aksiyon potansiyeli, Dinlenim zar potansiyeli

The effects of insulin and rosiglitazone on the rat papillary heart muscle
electrical activities

OBJECTIVES: The aim of this study was to investigate the effects of insulin and rosiglitazone on the
electrophysiological properties of left ventricular papillary muscle cells in a diabetic rat model.

MATERIALS & METHODS: Male, albino Wistar rats, weighing 270-300 g were used. The animals were divided
into 5 groups, one control and 4 diabetic groups. Diabetic groups included diabetes (D), diabetes+rosiglitazone
(D+RZG), diabetes+insulin (D+INS) and diabetes+rosiglitazone+insulin (D+RZG+INS). Rosiglitazone (4
mg/kg/day) was given orally once a day, and NPH insulin (1U) was given twice a day subcutaneously for 8
weeks. Using classical microelectrode technique, resting membrane potential and amplitude and duration of
action potentials were recorded from papillary muscle cells.

RESULTS: Resting membrane potential in the diabetic group was significantly depolarized compared to those in
the control group (p<0.05). It was also more depolarized in the D+RZG group compared to the group D
(p<0.05). The amplitude of the action potential was significantly bigger in group D compared the control group
(p<0.05). The amplitude of the action potential was significantly bigger in groups D+RZG, D+INS and
D+RZG+INS compared to group D (p<0.05). The duration of depolarization and repolarization of the action
potential were increased in all diabetes groups compared to the control group (p<0.05).

CONCLUSION: Rosiglitazone improved some of the parameters (e.g. body weight, blood glucose) related to
the health status of the rats. Both insulin and rosiglitazone increased the action potential duration in the
papillary muscle cells and a decrease in potassium current density might be responsible for this effect.

Keywords: Diabetes, Rat papillary muscle, Rosiglitazone, Action potential, Resting membrane potential
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Tibbi ozonun diyabetik sicanlarda sinir ileti hizina etkisi
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AMACGC: Diyabetin periferik sinir fonksiyonlarinda bozukluga yol actigi bilinmektedir. Bu galismanin amaci
diyabetin sinir ileti hizinda meydana getirecedi degisiklige karsi insulin ve tibbi ozon tedavisinin olusturacagi
etkilerini karsilastirmaktir.

GEREC ve YONTEM: Calisma igin, Hayvan Deneyleri Etik Kurulu onayi alindiktan sonra 4 aylk, 30 adet,
Sprague Dawley cinsi disi sigan, her biri esit sayida olmak lUzere 5 gruba ayrildi: Kontrol grubu (K), diyabet
grubu (D), ozon grubu (O), diyabet+ozon grubu (DO), diyabet+insiilin grubu (Di). Ozon gazi, DO ve O
grubundaki siganlara gliinde bir kez 1,1 mg/kg olmak Ulzere 15 gliin boyunca intraperitonal olarak uygulandi.
Diyabet olusturmak igin 60 mg/kg Streptozosin, D ve DO grubuna 0,5 ml fosfat tampon sollisyonunda (PBS)
¢bzlinerek intraperitonal olarak tek seferde uygulandi. DI grubuna 15 giin boyunca 3 IU/kg/giin kristalize
insulin intraperitonal olarak vyapildi. Deneysel periyodun sonunda, anesteziye edilen (ketamin HCL
75mg/kg+Xylazin HCL 10mg/kg) siganlarin, siyatik sinirleri cikarilarak, in vitro sinir ileti hizi kayitlari alindi.
Gruplar arasi farklilik one Way ANOVA ve Post Hoc Tukey testi ile saptanarak, p<0.05 olan dederler istatistiksel
acgidan anlamli kabul edildi.

BULGULAR: D grubunun sinir ileti hizi kontrole gére istatistiksel olarak anlaml diizeyde azaldi. Di ve DO
grubunun sinir ileti hizi ise D grubuna gére artmis bulundu. Fakat bu artis sadece DI grubunda istatistiksel
olarak anlaml diizeyde idi.

SONUC: Tibbi ozonun, diyabetik sicanlarin periferik sinir fonksiyonlar tzerindeki etkisi, insllin tedavisi kadar
etkili dedildir. Fakat tibbi ozonun farkli doz ve strelerle uygulanmasi etkinligini arttirabilir. Bunu ortaya koymak
icin ilave deneysel calismalara gereksinim vardir.

Anahtar Kelimeler: Ozon, Diyabet, Sinir ileti hizi, Insiilin, Sican

The effects of medical ozone on nerve conduction velocity in diabetic rats

OBJECTIVES: It has been known that diabetes causes impairment in nervous system function. The aim of this
study to compare the effects of insulin and medical ozon therapy on nerve conduction velocity in diabetic rats.
MATERIALS & METHODS: This study was approved by the Pamukkale University Ethics Committee of Animal
Care and Usage. A total of 30 Sprague Dawley male rats, were divided into 5 groups, each consisting 6 rats:
Control (K), diabetes (D), ozone (O), diabetes + insulin (DI), diabetes + ozone (DO). Diabetes was induced by
a single ip injection of Streptozosin at a dose of 60 mg/kg body weight dissolved in 0,5 ml phosphate buffer
solution. Ozone were applied by ip injection (1,1 mg/kg/d) to O and DO groups for 15 days. Insulin was
administered ip injection at a dose of 3 IU/kg per day for 15 days. At the end of the experimental period, the
rats were anesthetized (ketamine HCL Xylazin HCL 75mg/kg+10mg/kg) and than were removed the sciatic
nerves. Nerve conduction velocity was measured in sciatic nerve. One Way ANOVA and Post Hoc Tukey tests
were used for the differences between groups, p values <0.05 accepted as statistically significant.

RESULTS: Nerve conduction velocity of D group was found to be statistically decreased compared to group K.
Nerve conduction velocity of DI and DO groups were found to be increased compared to D group (p<0.05). But
this alteration in DO group was not statistically significant.

CONCLUSION: The effects of medical ozone therapy on the nerve conduction velocity in diabetic rats was not
as effective as insulin treatment. But application of different doses and duration of medical ozone can increase
the effectiveness of treatment. Therefore, additional experimental studies are needed.

Keywords: Ozone, Diabetes, Nerve conduction velocity, Insulin, Rat
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Yeni dogan fare motor ve duyusal sinir hiicresi ko-kiiltiiriinde sinaps olusumu
modellemesi lizerine bir pilot galisma
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AMAGC: Primer duyusal ve spinal motor sinir hiicreleri arasindaki sinaptik iliskinin bir invitro modelde ortaya
konulmasi hem histofizyolojinin daha iyi agiklanabilmesi hem de fizyopatolojik ve farmakolojik calismalara
olanak sadlayacaktir. Literatirde duyusal sinir hiicrelerin baska sinir hlcreleri (kortikal motor) ve hucrelerle
(duyu epiteli, epidermis vs.) yapilmis ko-kultlrleri bulunmakla birlikte, bu galismada 6ngoriilen modele (primer
duyusal - spinal motor sinir hiicresi ko-klltlirtl) rastlaniimamistir. Ayrica calismanin yeni dogan farelerden izole
edilen hicrelerde gergeklestirilecek olmasi sinaps gelisimine (plastisite) ait 6énemli bulgulari da verecedi
umudunu tasimaktadir.

GEREC ve YONTEM: Calismada, Balb-C tiirii yeni dogan farelerden izole edilen arka kék gangliyonu primer
duyusal sinir hicreleri ile medulla spinalis 6n boynuz motor sinir hicreleri birlikte ko-kultlird yapildi. Gelisen
sinaptik iliski motor sinir hicresi igin 06zgln anti-ChAT ve sinapslar igin 06zglin anti-sinaptofizin
immiunhistokimyasal isaretlemeleri ile ortaya konuldu. Konfokal mikroskobik gérintller dijital olarak
kaydedilerek morfolojik olarak analiz edildi.

BULGULAR: Bir metot galismasi olarak uygulamada karsilasilan sorunlar degisik modifikasyonlarla giderilmeye
ve optimize edilmeye galisildi.

SONUC: Ko kiltirlerde modelleme yapmanin klasik primer kiltirlere goére zorluklar s6z konusudur. En blylk
problem farkli 6zelliklerde iki hiicrenin es zamanli ve uyumlu kiltirlerinin hazirlanabilmesidir. Bu pilot galisma,
duyu ve motor sinir hlicreleri arasinda yapilan sinaptik modelleme daha sonraki uygulamalar igin yol gdsterici
olabilir.

Anahtar Kelimeler: immunhistokimya, Ko-kiiltiir, Motor sinir hiicresi, Primer duyusal sinir hiicresi

A synapse modelling in newborn mouse motor and sensory neuron co-culture: A
pilot study

OBJECTIVES: An in vitro model, revealed synaptic relation between sensorial and motor neuron, can express
histophysiology of itself and psychopathological and pathological research better. In the literature, sensorial
neurons were cultured with other neurons (cortical) and cells (sensorial epithelia and epidermis etc.). But there
were not any co-culture of primary sensory neuron with spinal motor neuron like in this study. In the other
hand, in this study, by using newborn mouse cells will enlight synaptic development and plasticity.

MATERIALS & METHODS: In this study, we used primary sensory neurons were isolated from dorsal root
ganglia and primary motor neurons were isolated from ventral horn of medulla spinalis of new born Balb-C
mice. Developing synaptic relations were revealed with motor neurons specific anti-ChAT and synapses specific
anti-synapthophysine marking, immunohistochemically. Confocal microscopic images were saved digitally and
analyzed morphologically.

RESULTS: As a pilot study, various modifications and optimizations were applied to resolve the problems in
practice.

CONCLUSION: There were some difficulties of a co-culture modelling according to the classic primary cultures.
The biggest problem was to set a simultaneously co-culture with the cells having different characteristics. With
this pilot study, the synaptic modelling of sensory and motor nerve cells may lead the way for subsequent
applications.

Keywords: Immunohistochemistry, Co-culture, Motor neuron, Primary sensory neuron
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Somatik ve viseral agri modellerinde kanabinoidler ve parasetamol arasinda
sinerjistik bir analjezik etkilesim goériilmektedir
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AMAC: Kanabinoidler etkili analjezikler olmakla birlikte psikotropik yan etkileri kullanimlarini kisitlamaktadir.
Kanabinoidlerin diger analjezik ilaglarla kombinasyonu doz duslrilmesine bagh olarak yan etkileri azaltabilir.
Son galismalar parasetamolin beyinde endojen kanabinoidlerin geri alinimini inhibe eden AM404 adli maddeye
doénlstuguni gostermistir. Bu nedenle calismamizda parasetamol ile kanabinoidler arasinda antinosiseptif bir
etkilesim olup olmadigi dederlendirilmistir.

GEREC ve YONTEM: Antinosisepsiyon radyan kuyruk cekme, hot plate ve asetik asit kivranma testi
kullanilarak Balb-C farelerde dederlendirilmistir. Her bir grup 6 denekten olusmaktadir. Kivranma cevaplari
%0.6 asetik asit kullanilarak 6lglilmistir. CB1 ve CB2 agonisti CP 55,940 ile parasetamoliin tek basina ya da
birlikte kombinasyonlarinin intraperitoneal enjekte edilmesi sonrasi analjezik etki degerlendirilmistir.
Isobolografik analizler igin, CP 55, 940 ve parasetamoliin sabit dozlarda kombinasyonlari deneklere verildi ve
ilag uygulamasindan 60 dk sonraki doz yanit egrilerinden regresyon analizi ile ED50 dederleri ve % 95 glvenlik
araligi hesaplandi.

BULGULAR: CP 55 940 (0.0625 - 1 mg/kg, s.k.) ve parasetamol (50-300 mg/kg, i.p.) kuyruk cekme, hot plate
ve kivranma testlerinde doza bagimh antinosiseptif etki gosterdi. ED50 dederleri sirasiyla CP 55, 940 igin 0.21
(0.10 to 0.42), 0.20 (0.17 to 0.23), 0.0264 (0.01 to 0.04) ve parasetamol igin 400.6 (302.1 to 531.3), 302.2
(261.2 to 349.8), 55.25 (42.2 to 72.2) mg/kg olarak bulundu. Isobolografik analizler CP 55,90 ve parasetamol
arasinda kuyruk gekme, hot plate ve kivranma testlerinde sinerjistik bir analjezik etkilesim oldugunu go6sterdi.
SONUG: Kanabinoidlerin parasetamol ile kombine uygulanmasi agri farmakoterapisinde yeni bir yaklasim olarak
dederlendirilebilir.

Anahtar Kelimeler: Kanabinoidler, Parasetamol, Kombinasyon, Analjezi, Isobolografik analiz
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Synergistic interaction between cannabinoids and paracetamol in somatic and
visceral pain model in mice

OBJECTIVES: Cannabinoids are effective analgesics, but the psychotropic side effects associated with
cannabinoids puts a brake on their use. Combinations of cannabinoids with other analgesic drugs have been a
valid approach in which decreasing the dose of cannabinoids could reduce side effects. Recent findings showed
that paracetamol could be metabolized in the brain into AM404, a compound able to inhibit the re-uptake of
endogenous cannabinoids. Thus, the present study was designed to evaluate the antinociceptive interaction
between cannabinoids and paracetamol.

MATERIALS & METHODS: Antinociception was assessed by using the radiant tail-flick, hot plate and acetic
acid writhing test in Balb-C mice. Writhing responses was elicited by intraperitoneal (i.p.) injection of 0.6%
acetic acid. The antinociceptive effects produced by i.p injection of CP 55 940, a CB1 and CB2 receptor agonist
and paracetamol either alone or in combination were studied (N=6 for each group). To perform isobolographic
analysis, the fixed combination of CP 55 940 and paracetamol were given and ED50 values and 95 %
confidence interval were calculated from regression analysis of the dose response curves at 60 min after drug
administration.

RESULTS: CP 55 940 (0.0625 to 1 mg/kg, s.c.) and paracetamol (50 to 300 mg/kg, i.p.) produced dose-
dependent antinociception in tail flick, hot plate and writhing test with ED50 values of 0.21(0.10 to 0.42),
0.20(0.17 to 0.23), 0.0264(0.01 to 0.04) and 400.6(302.1 to 531.3), 302.2(261.2 to 349.8), 55.25(42.2 to
72.2) mg/kg for CP 55, 940 and paracetamol, respectively. Isobolographic analysis showed synergistic
interactions between CP 55,90 and paracetamol in tail flick, hot plate and writhing test.

CONCLUSION: The co-administration of cannabinoids with paracetamol may have utility in the
pharmacotherapy of pain.

Keywords: Cannabinoids, Paracetamol, Combination, Analgesics, Isobolographic analysis
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Apelin-13’iin periferal nosiseptif sinyallesme iizerine etkilerinin izole sican
duysal sinir hiicrelerinde incelenmesi
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AMAC: Gilncel kanitlar orfan APJ] (apelin reseptori olarak da bilinen) reseptéri igin bir néropeptit ligand olan
Apelin-13’ln sadece APJ reseptdrl aktivasyonu yoluyla dedil ayni zamanda endojen opioid sistemi supraspinal
diizeyde modile ederek anlamli diizeyde analjezik etki gosterdigini belirtmekte, ancak apelin-13'Un akut
periferal nosisepsiyon Uzerindeki potansiyel roll bilinmemektedir. Periferal nosiseptif transmisyonda apelin/AP]
sisteminin olasi rolini incelemeyi amaglayan bu galismada apelin-13in dorsal kdk gangliyon (DKG) sinir hiicre
kiltirinde hicre igi kalsiyum ([Ca®*]), sinyallesmesi lizerine olan etkisi arastirildi.

GEREC ve YONTEM: DKG'lari 1-2 giinliik yenidogan sicanlardan gikarilarak enzimatik ve mekanik yéntemlerle
hicrelere ayristirildi. Apelin-13 ve KCI (30 mM) uygulamalarina yanitlar fura-2 ile yiklenmis segilmis gorinti
alanlarindaki munferit DKG hicrelerinde [Ca?*]; degisimleri dijital mikroskobik gdriintii analiz sistemiyle
monitorize edilerek incelendi. Veriler Student t testi ile analiz edildi, p<0.05 istatistiksel anlamlilik dizeyi olarak
kabul edildi.

BULGULAR: DKG noéronlarina apelin-13’tn farkli konsantrasyonlarinin banyo yoluyla kisa sireli uygulanmasi
hicre igi bazal kalsiyum diizeyinde anlamh bir dedisime neden olmadi [(sirasiyla; bazal=100.0+0.0 %, 0.1uM
Apelin = 99.7£0.3 % (n=30), 1uM Apelin= 99.8+0.4 % (n=32)]. Yine, apelin-13’tn KCI (30 mM) ile birlikte
uygulanmasi da KCl-ile indiiklenen [Ca%*]; cevaplarinda anlaml bir degisiklik meydana getirmedi.

SONUG: Apelin-13ln bazal hiicre igi kalsiyum seviyeleri izerinde etkili olmadigini belirten bu in vitro galismanin
bulgulari, supraspinal dizeyde rapor edilmis rolline ragmen periferal apelin reseptérlerinin aktivasyonunun akut
periferal nosiseptif cevaplarda direkt bir roliniin olmadigini géstermektedir.

Anahtar Kelimeler: Apelin-13, Periferal nosisepsiyon, Dorsal kék gangliyonu, Kalsiyum sinyallesmesi, Duyusal
sinir

Investigation of effects of apelin-13 on peripheral nociceptive signalling in
isolated rat sensory neurons

OBJECTIVES: Recent evidence indicates that apelin-13, a neuropeptide ligand of the orphan receptor APJ (also
known as apelin receptor), has a significant analgesic effect not only mediated by the activation of the APJ
receptors but also through modulation of endogenous opioid system at the supraspinal level but its potential
role at acute peripheral nociception is not known. This study investigate the effects of Apelin-13 on intracellular
calcium, ([Ca®*]), signaling in cultured rat dorsal root ganglion (DRG) neurons, with the aim of detecting
possible involvement of apelin/APJ] system in peripheral nociceptive transmission.

MATERIALS & METHODS: DRGs were removed from 1-2 day old neonatal rats and DRG neurons were
isolated by enzymatic and mechanical procedures. Responses to Apelin-13 and KCl (30 mM) exposure were
studied by monitoring changes in [Ca**]; with a microscopic digital image analysis system in fura-2 loaded
individual DRG neurons in selected microscopic fields. Data were analyzed by using unpaired t test, P level of
<0.05 defining statistical significance.

RESULTS: Brief exposure of DRG neurons to different concentrations of bath applied apelin-13 failed to cause
any significant change in basal intracellular Ca** response [basal 100.0+0.0 %, 0.1uM Apelin = 99.7+0.3
(n=30), 1 uM Apelin= 99.8+0.4 % (n=32)]. Yet, co-application of apelin-13 with KCI (30 mM) did not alter the
KCl-induced change in [Ca**].

CONCLUSION: Results of this in vitro study, showing lack of effect of apelin-13 on basal intracellular calcium
levels indicates that, despite reported supraspinal involvement, activation of peripheral apelin receptors does
not seem to be directly involved in the acute peripheral nociceptive response.

Keywords: Apelin-13, Peripheral nociception, Dorsal root ganglia, Calcium signaling, Sensory neuron
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Arka koék gangliyon hiicrelerinde ADPR ve rotenon ile aktive edilen TRPM2
kanallarinin inhibisyonunda antagonistlerin etkileri

Mustafa Naziro§lu, Cemil Ozgiil, Omer Celik, Bilal Ci§, Ercan S6zbir
Stileyman Demirel Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Isparta
Suleyman Demirel University, Faculty of Medicine, Department of Biophysics, Isparta, Turkey

AMAC: Transient receptor potential (TRP) kanallari duyusal néronlarin dnemli islevlerinde rol oynayan ve segici
olmayan katyon kanallarinin bir grubudur. Bu aile icerisinde yer alan TRP melastatin 2 (TRPM2) kanallar
oksidatif stres ve ADP-riboz (ADPR) ile aktive oldugu bir kisim néronal hiicrelerde gésterilmis olmasina ragmen
arka kok gangliyon (AKG) hiicrelerindeki gorevleri bilinmemektedir. Rotenon bitkisel bir zehir olup hiicre igi
serbest radikalleri artirmaktadir ve basta Parkinson olmak Uzere birgok nérolojik hastaliklarin olusumunda roli
vardir. Bu galismada, sigan AKG hiicrelerinin rotenon ve ADPR ile aktivasyonu ve 2-aminoetoksidifenil borat (2-
APB ve IP3 inhibitéri) ve flufenamik asit (FFA ve PLC inhibitord) inhibisyonlari arastirildi.

GEREC ve YONTEM: AKG hiicreleri steril olarak sicanlardan izole edildikten sonra patch-clamp tekniginin whole
cell (tim hiicre) olgiim sekli ile kayitlari alindi. ADPR (1 mM) mikro pipet yardimiyla hiicre igi olarak verilirken
Rotenon (0.1 mM), FFA (0.1 mM) ve 2-APB (0.05 mM) hicre disi sivi olarak verildiler.

BULGULAR: Literatirde ilk kez TRPM2 kanallarinin ADPR ve rotenon ile aktive edildigi gosterildi. ADPR ile
aktive edilen TRPM2 kanallari hem 2-APB hem de FFA ile bloke oldugu gozlemlendi. Rotenonla aktive edilen
TRPM2 kanallari 2-APB ile bloke olurken FFA ile kismen (yaklasik %25) kapatilabildigi gozlemlendi.

SONUG: Sonug olarak, AKG noronlarindaki TRPM2 kanallarinin ADPR ve hiicre igi serbest radikal Ureticisi
rotenonla aktive olurken 2-APB ve FFA ile bloke olduklari gdézlemlenmistir. AKG hicrelerinde TRPM2 kanallarinin
hiicre igi ve ADPR/oksidatif strese bagli mekanizmalarla aktive oldugu belirlenmistir.

Anahtar Kelimeler: TRPM2 kanallari, Kanal antagonistleri, ADPR, Oksidatif stres, Arka kdk gangliyon hiicreleri

Effects of antagonists on TRPM2 channels activated by ADPR and rotenone in
rat dorsal root ganglion neurons

OBJECTIVES: Transient receptor potential (TRP) channels are a group of non-selective cation channels that
play important functions in sensory neurons. One subgroup of TRP melastatin is TRP melastatin 2 (TRPM2) and
it is activated by ADP-ribose (ADPR) and oxidative stress. Rotenone is a naturally occurring isoflavonoid
extracted from the tropical plants. It decreases intracellular ATP levels and increases the oxidative stress. Since
the mechanisms regulating TRPM2 channel activation/inhibition in response to ADPR, oxidative stress,
flufenamic acid (FFA) and 2-aminoethoxydiphenyl borate (2-APB) are unknown, we tested the effects of FFA
and 2-APB on ADP-ribose and rotenone-induced TRPM2 cation channel currents in dorsal root ganglion (DRG)
neurons of rats.

MATERIALS & METHODS: DRG neurons were freshly isolated from rats and were studied with the whole-cell
patch clamp technique. Rotenone (0.1 mM), FFA (0.1 mM) and 2-APB (0.05 mM) were added extracellularly,
while the ADPR (1 mM) was administered intracellularly through the pipette.

RESULTS: Non-selective cation currents in the rat were consistently induced by ADPR and rotenone. Current
density of ADPR and rotenone in the neurons were higher than in control. ADPR and rotenone-induced Ca**
gates were totally blocked by the IP; receptor inhibitor 2-APB but they were slightly (about 25%) blocked by
PLC inhibitor FFA.

CONCLUSION: In conclusion, TRPM2 channels were constitutively activated by ADPR and rotenone while the 2-
APB and FFA induced an antagonist effect on TRPM2 cation channel currents in rat DRG neurons. Activation of
TRPM2 channels in the DRG neurons, seems to be intracellular and ADPR/oxidative stress dependent.

Keywords: TRPM2 channels, Channel antagonist, ADP-ribose, Oxidative stress, Dorsal root ganglion neurons
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Arka kék gangliyon hiicrelerinde oksidatif stres ve glutatyon baskilanmasiyla
aktive edilen TRPM2 kanallariyla sitozolik Ca*? akisinin glutatyonla ve 2-
aminoetoksidifenil boratla diizenlenmesi

Mustafa Nazirodlu, Cemil Ozgiil, Bilal Cid, Abdiilhadi Cihangir U§uz
Siileyman Demirel Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Isparta

Suleyman Demirel University, Faculty of Medicine, Department of Biophysics, Isparta, Turkey

AMAC: Glutatyon (GSH) memeli hicrelerinde bulunan en &nemli antioksidanlardandir ve hicre igi redoks
sisteminin diizenlenmesinde rol oynar. Hicre igi glutatyonun baskilanmasi duyusal sinirlerin hastaliklarinda
onemli rol oynadigi bilinmektedir. Transient receptor potential melastatin 2 (TRPM2) kanallarinin oksidatif
stresle aktive oldugu bir kisim néronal hicrelerde gosterilmis olmasina ragmen arka kdk gangliyon (AKG) sinir
hicrelerindeki goérevleri bilinmemektedir. Bu galismada, sican AKG hiicrelerinin oksidatif stresle aktive edilen
TRPM2 kanallarinin inhibisyonunda hicre disi 2-aminoetoksidifenil borat (2-APB ve IP3 inhibitorid) ve hicre igi
GSH inhibitér roller tiim hiicre Patch-clamp ve Ca*? sinyali (Fura-2) teknikleri ile arastirildi.

GEREC ve YONTEM: Sican AKG hiicreleri steril olarak sicanlardan izole edildiler. Daha sonra kontrol, oksidatif
stres (H,O, ve 10 mM), buthionine sulfoximine (BSO) ile hicre igi glutatyon baskilanan grup, BSO+H.0,,
BSO+GSH (2 mM ve Patch pipetiyle hiicre igi verildi) ve BSO+GSH+H,0, gruplarina ayrildilar.

BULGULAR: TRPM2 kanallari BSO+H,0, grubunda sadece BSO ve H,0; gruplarina gére daha gok aktive oldular.
Hiicre ici GSH verilen (BSO+GSH grubu) BSO ve H,0; ile aktive edilemediler. 2-APB (0.1 mM) ile hem BSO hem
de H.O, ile aktive edilen TRPM2 akimlari bloke edildiler. Ayrica, lipit peroksidasyon, glutatyon, glutatyon
peroksidaz ve hiicre igi Ca*? salinislarinda da anlaml degisiklikler gdzlemlendi.

SONUGC: Sonug olarak, AKG ndéronlarindaki TRPM2 kanallarinin oksidatif stres ve hiicre igi serbest GSHu
baskilayan BSO ile aktive olurken 2-APB ve GSH ile bloke olduklari gézlemlenmistir. AKG hiicrelerinde TRPM2
kanallarinin aktivasyona bagh hastaliklarda glutatyonun koruyucu roli oldugu belirlendi.

Anahtar Kelimeler: TRPM2 kanallari, Kanal antagonistleri, Glutatyon, Oksidatif stres, Arka koék gangliyon
hicreleri

Glutathione regulates Ca?* influx through TRPM2 channels in rat dorsal root
ganglion neurons activated by cytosolic glutathione depletion and oxidative
stress

OBJECTIVES: Glutathione (GSH) is the most abundant thiol antioxidant in mammalian cells and maintains thiol
redox in the cells. GSH depletion has been implicated in the neurobiology of sensory neuron. Since the
mechanisms that lead to melastatin-like transient receptor potential 2 (TRPM2) channel activation/inhibition in
response to glutathione depletion, 2-aminoethoxydiphenyl borate (2-APB) are not understood, we tested the
effects of 2-APB on oxidative stress and buthionine sulfoximine (BSO)-induced TRPM2 cation channel currents
in dorsal root ganglion (DRG) neurons of rat.

MATERIALS & METHODS: DRG neurons were freshly isolated from rats and the cells studied with the
conventional whole-cell patch clamp technique. The cells were incubated about 15 hrs by BSO. Non-selective
Ca?* currents in the rat were consistently induced by extracellular H,O, and BSO.

RESULTS: Current densities of BSO and H,0O. in the neurons were higher than in control. Current densities of
BSO+H,0, group were also higher than in only H,0, group. When intracellular GSH in pipette is present TRPM2
channels were not activated by BSO and H,0,. BSO and H,0-induced Ca** gates were totally blocked by the IP;
receptor inhibitor 2-APB. There were also significant changes in lipid peroxidation, GSH, glutathione peroxidase
and cytosolic Ca* release values.

CONCLUSION: In conclusion, it is indicated that TRPM2 channel currents in the DRG neurons were
constitutively activated by H,O, and BSO which repressed intracellular glutathione although 2-APB and GSH
induced antagonist effect on. Glutathione has a protective role on the diseases related with activation of TRPM2
channel in the DRG neurons.

Keywords: TRPM2 channels, Channel antagonist, Glutathione, Oxidative stress, Dorsal root ganglion neurons
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Hiicre ici oksidatif stres iiretimine neden olan rotenonun sican primer
megakaryosit hiicrelerinde TRPM2 kanal aktivasyonu iizerine etkileri

Mustafa Naziro§lu, Ercan Sézbir, Omer Celik, Cemil Ozgiil

Stileyman Demirel Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Isparta

Stileyman Demirel University, Faculty of Medicine, Department of Biophysics, Isparta, Turkey

AMAG: Transient receptor potential (TRP) kanallari kan hicrelerinin 6nemli islevlerinde rol oynayan ve segici
olmayan katyon kanallarinin bir grubudur. Bu aile igerisinde yer alan TRP melastatin 2 (TRPM2) kanallari
oksidatif stres ile aktive olmaktadir. Rotenon bitkisel bir zehir olup hticre ici ATP seviyesini azaltmakta ve hiicre
ici serbest radikallerin Uretimini artirmaktadir. Melastatin benzeri gecgici reseptér potansiyeli 2 (TRPM2)
arastirmalarinin  baslamasindan bu yana bu kanallarin oksidatif stress, flufenamik asit (FFA), 2-
aminoethoxydiphenyl borate (2-APB)'a verdigi aktivasyon/inhibisyon cevabi henliz ortaya konmamistir. Bu
calismada, sican megakaryosit hiicrelerinin rotenon ile aktivasyonu ve 2-aminoetoksidifenil borat (2-APB ve IP;
inhibitéru) ve flufenamik asit (FFA ve PLC inhibitor) inhibisyonlari arastirildi.

GEREC ve YONTEM: Megakaryosit hiicreleri taze olarak sicanlarin kemik iliginden izole edildikten sonra patch-
clamp tekniginin whole cell (tim hiicre) 6lgim sekli ile kayitlar alindi. Rotenon (0.1 mM), FFA (0.1 mM) ve 2-
APB (0.1 mM) hicre disi sivida ¢ozdtirilerek uygulandi.

BULGULAR: Siganlardaki TRPM2 kanal akimlari rotenon tarafindan olusturuldugu goézlemlenmistir. Rotenona
bagh akim yogunlugu kontrole gére 6nemli dizeyde (p<0.001) ylksek bulunmustur. Rotenonun hicreler
Uzerindeki etkisini uygulandiktan sonra ortalama 5.12 dakikalik bir gecikmeyle gergeklestirdigi gdzlemlenmistir.
Rotenon ile uyariimis Ca*? kanallar the IPs reseptdrii inhibitérii 2-APB veya PLC inhibitérii FFA tarafindan bloke
edilememistir.

SONUGC: Sonug olarak, TRPM2 kanallari oksidatif stres Uretimine neden olan rotenon ile aktive edilmesine
ragmen, hiicre disi uygulanan 2-APB ve FFA, sican primer megakaryosit hiicrelerindeki TRPM2 katyon kanal
akimlarini inhibe edememistir. Megakaryositlerde bulunan TRPM2 kanallarinin aktivasyonunun oksidatif stres
bagimh oldugu goézlemlenmistir.

Anahtar Kelimeler: TRPM2 kanallari, Kanal antagonistleri, Rotenon, Oksidatif stres, Megakaryosit

Intracellular oxidative stress producer, rotenone, activates TRPM2 channel in
primary rat megakaryocytes

OBJECTIVES: Transient receptor potential (TRP) channels are a group of non-selective cation channels that
play important functions in blood cells. One subgroup of TRP melastatin 2, TRPM2, has been activating by
oxidative stress. Rotenone is a naturally occurring isoflavonoid from the tropical plants and it decreases
intracellular ATP levels and increases the production of oxidative stress. Since the mechanisms that lead to
melastatin-like transient receptor potential 2 (TRPM2) channel activation/inhibition in response to oxidative
stress, flufenamic acid (FFA) and 2-aminoethoxydiphenyl borate (2-APB) are not understood, we tested the
effects of FFA and 2-APB on rotenone induced TRPM2 cation channel currents in native bone marrow
megakaryocyte of rat.

MATERIALS & METHODS: Rat megakaryocyte cells were freshly isolated from bone marrow and the cells
studied with the conventional whole-cell patch clamp technique. Rotenone (0.1 mM), FFA (0.1 mM) and 2-APB
(0.1 mM) were added extracellularly.

RESULTS: Non-selective cation currents in the rat were consistently induced by rotenone. Current density of
rotenone in the cells were significantly (p<0.001) higher than in control. The time courses of ADPR effects in rat
were characterized by a delay of 5.12 minutes. ADPR-induced Ca®** gate was not blocked by either the IP;
receptor inhibitor 2-APB or PLC inhibitor FFA.

CONCLUSION: In conclusion, TRPM2 channels were activated by intracellular oxidative stress producer
rotenone although the extracellular 2-APB and FFA did not induce inhibitory effect on TRPM2 cation channel
currents in rat native megakaryocyte. Activation of TRPM2 channels in the megakaryocyte seems to be
intracellular and oxidative stress dependent.

Keywords; TRPM2 channels, Channel antagonist, ADP-ribose, Oxidative stress, Megakaryocyte
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Melatoninin kapsaisinle uyarilmis hiicre igi kalsiyum sinyalleri iizerine etkisinin
kiiltiire sican dorsal kéok gangliyon sinir hiicrelerinde incelenmesi

Mete Ozcan’, Omer Faruk Kalkan?, Damlagiil Aydin?>, Ahmet Ayar’

!Firat Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Elazij
?Karadeniz Teknik Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Trabzon

!Firat University, Faculty of Medicine, Department of Biophysics, Elazi§, Turkey
2Karadeniz Technical University, Faculty of Medicine, Department of Physiology, Trabzon, Turkey

AMAGC: Bu calismanin amaci kiltiire sican dorsal kdk gangliyon (DKG) sinir hiicrelerinde melatoninin kapsaisin
ile indiiklenen hiicre ici kalsiyum ([Ca?*];) artisina etkisini incelemektir.

GEREC ve YONTEM: DKG'lari 1-2 giinlik yenidodan sicanlardan cikarilip, DKG sinir hiicreleri enzimatik ve
mekanik yoéntemlerle izole edildi. Melatoninin, kapsaisin ile indiiklenen [Ca®']; yanitlarina etkisi, fura-2 ile
yiiklenen DKG hiicrelerinde [Ca®*]; degisimleri dijital mikroskobik gériintii analiz sisteminde monitérize edilerek
incelendi. Veriler Student t testi ile analiz edildi, p<0.05 istatistiksel anlamlilik diizeyi olarak kabul edildi.
BULGULAR: Melatonin, kirmizi bibere aci tadini veren ve insanda vaniloid VR1 reseptérlerine baglanarak agri
olusturan kapsaisinin uygulanmasinin DKG néronlarinda sebep oldudu hizli [Ca®*]; artisini anlamli olarak inhibe
etti [(sirasiyla; bazal=100.0£0.0 %, kapsaisin = 162+5.4 %, n=23, kapsaisin + melatonin = 140%6.1 %,
(n=23)].

SONUC: Bu calismanin bulgulari melatoninin, DKG sinir hicrelerinin sadece kigik caph nosiseptif alt
gruplarinda, hlicre zari uyarilmasi ve norotransmitter saliverilmesinin diizenlenmesinde anahtar rolt olan hiicre
ici serbest Ca%* konsantrasyonunda kapsaisin ile saglanan gegici degisimleri kapsayan kalsiyum sinyallesmesini
anlamh 6lgtide inhibe ettigini gostermektedir. Kapsaisinin etkisini bloklayan bir ajanin gesitli agrili durumlarda
yeni tedavi secenegdi sunabilecedi hipotezi géz 6nline alindiginda, endojen bir ajan olan melatoninin de kanser,
artrit, fibromiyalji ve benzeri agrili durumlarda analjezik etkinlik potansiyeli olabilir.

Anahtar Kelimeler: Melatonin, Dorsal kok gangliyon néronlari, fura-2, Nosisepsiyon, Kapsaisin

Investigation of the effects of melatonin on capsaicin-induced intracellular
calcium signaling in cultured rat dorsal root ganglion neurons

OBJECTIVES: The aim of this study was to investigate the effects of melatonin on capsaicin-induced
intracellular calcium ([Ca®*];) increase in primary cultured rat dorsal root ganglion (DRG) neurons.

MATERIALS & METHODS: DRGs were removed from 1-2 day old neonatal rats and DRG neurons were
isolated by enzymatic and mechanical procedures. Responses to capsaicin and melatonin exposure was studied
by monitoring changes in [Ca®*]; with a microscopic digital image analysis system in fura-2 loaded individual
DRG neurons in selected microscopic fields. Data were analyzed by using Students t test, with a P level of
<0.05 defining statistical significance.

RESULTS: Capsaicin, the pungent agent of red pepper, causes a burning pain by binding to the vaniloid VR1
receptor in human, produced a rapid increase in [Ca®*]; in DRG neurons, which was significantly inhibited by
melatonin [(basal= 100.0+0.0 %, capsaicin = 162+5.4 %, n=23, melatonin + capsaicin = 140+6.1 %, (n=23),
respectively)].

CONCLUSION: Results of this study indicate that melatonin significantly inhibits capsaicin-induced calcium
signaling in only small-diameter nociceptive subpopulation of DRG neurons, by means of transient changes in
free intracellular Ca?* concentration which is fundamental in the modulation of cell membrane excitability and
neurotransmitter release. Considering the hypothesis that agents blocking action of capsaicin could lead to new
analgesic therapies, the endogenous agent melatonin can be use for its effective analgesic potential against
several pain conditions.

Keywords: Melatonin, Dorsal root ganglion neurons, fura-2, Nociception, Capsaicin
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Fare ventriculs tertius tanisit hiicrelerinde aquaporin-1 (AQP1) ekspresyonu

Berna S6zen, Gamze Tanribver, Necdet Demir, Bikem Siizen

Akdeniz Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Antalya

Akdeniz University, Faculty of Medicine, Department of Histology and Embriyology, Antalya, Turkey

AMAC: Tanisitler beyinde Uglncl ventrikili déseyen 06zel ependimal hicrelerdir. Lokalizasyon, sitokimya,
morfoloji ve ultrastriktirel 6zellikler bakimindan farkhlik gésteren ve al, a2, B1, B2 tanisitler olarak dort alt tipi
tanimlanmistir. Aquaporinler hiicre membrani igerisinde gdmuilmdis, su ve bazi ¢éziinmis maddeleri segici olarak
plazma membrani boyunca tasiyan proteinlerdir. AQP1’in (Aquaporin-1), baslica koroid pleksus apikal epitelinde
ekspre oldugu ve serebrospinal sivinin olusumunda rol oynadigi bilinmektedir. Calismamizin amaci, Uglincu
ventriklldeki tanisit alt tiplerinde AQP1 dagilimini ve bu dagihmin disilerde Ostrus sikluslarina gére farkhhk
gosterip gostermedigini belirlemektir.

GEREC ve YONTEM: Balb-c irki disi fareler sikluslarina (Prodstrus, dstrus, metdstrus, didstrus) gére gruplara
ayrildi (n=5). Sakrifiye islemini takiben beyinleri cikarldi, fiske edildi ve parafine goémiuldi. Kesitler
immiunohistokimyasal teknik kullanilarak AQP1 antikoru ile boyandi.

BULGULAR: AQP1 immiunolokalizasyonu prodstrus ve didstrus gruplarinda a2, B1 tanisitlerde belirgin bir
sekilde eksprese olmaktaydi. Ostrus ve metdstrus gruplarinda ise, al ve a2 tanisitlerin apikal membraninda
zayIf bir immunlokalizasyon dikkati gekmekteydi.

SONUG: Immunboyanmalarimiz sonucunda; AQP1 ekspresyonunun disi farelerin sikluslarina gére 3. ventrikilin
tabanini doéseyen farkli tanisit hlcrelerinde farkl sekilde ekspre oldugunu gordik. Bu farkhhgin tanisitik
hicrelerin iliskide bulundugu yapi veya hticrelerin farkli fonksiyonlarina bagli olabilecegini disinmekteyiz.

Anahtar Kelimeler: Tanisit, Aquaporin-1, Imminohistokimya

Expression of aquaporin-1 (AQP1) in ventriculus tertius tanycyte cells in the
mouse

OBJECTIVES: Tanycytes are special cells in the ependyma lining the third ventricle in the brain. There are four
distinct subtypes of tanycytes and each with their own distinct characteristics such as location, morphology,
cytochemistry, ultrastructure, and certain functions. These subtypes are al, a2, 81 and, B2. Aquaporins (AQPs)
are proteins embedded in the cell membrane and they selectively transport water and some small solutes
across plasma membranes. AQP1 is mainly expressed in the apical surface of the epithelium of the choroid
plexus which may play a role in cerebrospinal fluid formation. The goal of the present study was to determine
distribution of AQP1 in subtypes of tanycytes during female eustrus cycle.

MATERIALS & METHODS: The mice were separated into the groups of the estrous cycle (proestrus, estrus,
metestrus and diestrus) (n=5). Female Balb-c mice were sacrificed and brains are perfused, removed,
embedded in paraffin. The sections were stained with AQP1 antibody by using immunohistochemical technique.
RESULTS: Immunolocalization of AQP1 was significantly expressed in a2 and B1 tanycytes in proestrus and
diestrus cycle. Moreover, AQP1 immunoreactivity was observed at the apical membrane of the al and also
slightly seen at the apical membrane of the a2 tanycytes in estrus and metestrus mice groups.

CONCLUSION: Our results showed that AQP1 expression was found in different subtypes of tanycytes in the
third ventricle during eustrus cycles of female mice. We believe this difference is due to the interaction of
tanycytes with different functions or structure of cells.

Keywords: Tanycytes, Aquaporin-1, Immunohistochemistry

107



Poster Bildiriler / Poster Presentations

P15
Farede ventriculus tertius tanisit hiicrelerinde Aquaporin-2'nin ekspresyonu

Necdet Demir, Berna Sézen, Gamze Tanribver

Akdeniz Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Antalya

Akdeniz University, Faculty of Medicine, Department of Histology and Embryology, Antalya, Turkey

AMAC: Tanisitler, hipotalamik median eminensinin rostal ve kaudal sinirlari arasinda Gglnci ventrikllin zemini
ve ventrolateral duvarlari hattinda 6zellesmis, uzamis glial orijinli ependimal hicrelerdir. Tanisitler heterojen bir
yaplya sahip olup, anatomik ve morfolojik Ozelliklerine bagh olarak al, a2, Bl ve B2 seklinde alt tiplere
ayrilmaktadir. Aquaporinler (AQP) homeostasisin belirli yonlerini kontrol etmek igin hlicre zarlar ve
mekanizmalar yoluyla ozmotik gldimli su, gliserin, lre ya da iyonlarin tasinmasi igin gegis saglayan genis
yayilisa sahip, membrana takili bir su kanal proteinleri ailesidir. Literatlirde yayinlanan birgok calismaya gore,
AQP2 genis oranda boébrek toplayici kanallarinda ekspre olan ayrica, ependimal hicre tabakasi, spinal kord,
subkortikal beyaz cevher ve hipokampusi de igine alan merkezi sinir sisteminin gesitli bdlgelerinde de
bulundugu gosterilmistir. Tanisitler Gglincl ventrikll ile hipotalamik nikleuslar ve median eminens arasinda
hicresel bir baglanti kurmaktadirlar. Bu baglantilar bu alanlar arasinda su madde aligverisiyle ilgili olabilir.
Galismamizda AQP2 proteininin Gglinct ventrikil tanisit hiicrelerindeki ekspresyonu ve cinsiyete bagh farkhliklari
incelenerek degerlendirilmistir.

GEREC ve YONTEM: Disi (n=6) ve erkek (n=6) Balb-c fareler sldiiriildii, beyinleri gikarilarak parafine gémiildii.
Alinan kesitlere AQP2 antikoru kullanilarak imminohistokimyasal boyama yapildi.

BULGULAR: AQP2'nin immunlokalizasyonu disi fare grubunda a2, B1 ve B2 tanisitlerde yogun bir boyanma
modeline sahipken, erkek fare grubunda al, a2, 1 ve B2 tanisitlerin sadece apikal membranlarinda hafif bir
immunreaktivitesi belirlenmistir.

SONUG: Bulgularimiz isiginda, tanisitlerin farkli alt tiplerinin AQP2 proteinini farkh siddette ekspre ettiklerini
gozlemledik. Bu ekspresyonun cinsiyete bagl farklliklar gostermesi de dikkat cekicidir. Sonuglarimiz
dogrultusunda, ileride planlanacak molekiler galismalarin, AQP2'nin tanisitlerde farkli ekspresyon modelini
fonksiyonel olarak daha detayli bir sekilde acgiklayabilecegi kanaatindeyiz.

Anahtar Kelimeler: Tanisitler, Aquaporin-2, Immunohistokimya

Expression of aquaporin-2 (AQP2) in ventriculus tertius tanycyte cells in the
female and male mice

OBJECTIVES: Tanycytes are specialized, elongated ependymal cells of glial origin that line the floor and
ventrolateral walls of the third ventricle between the rostral and caudal limits of the hypothalamic median
eminence. Aquaporins (AQPs) are a family of widely distributed membrane-inserted water channel proteins
providing a pathway for osmotically-driven water, glycerol, urea or ions transport through cell membranes and
mechanisms to control particular aspects of homeostasis. Also, AQP2 was found in selected regions of central
nervous system (CNS) including ependymal cell layer, spinal cord, subcortical white matter and hippocampus.
Tanycytes have established cellular connections between third ventricle, hypothalamic nuclei and median
eminence. The tanycytes bridge the lumen of the third ventricle may be related with water and substance
exchanging. Therefore, in this study our aim was to investigate the expression and distribution of AQP2 protein
in ventriculus tertius tanycytes in female and male mice.

MATERIALS & METHODS: Male (n=6), female (n=6) Balb-c mice were sacrificed and the brains were
embedded in paraffin. The sections were stained with AQP2 antibody by using immunohistochemistry.
RESULTS: AQP2 immunoreactivity was highly observed in a;, B; and B2 tanycytes in female mice and was
slightly seen at the apical membrane of a;, a,, B: and B, tanycytes in male mice groups.

CONCLUSION: Our results showed that different subtypes of tanycytes have different AQP2 expressions. The
differences might play an important role in coordination of tanycytes between female and male mice. Further
studies will help us to an improved understanding molecular differences and new functions of tanycytes.

Keywords: Tanycytes, Aquaporin-2, Immunohistochemistry
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Farede ventriculus tertius tanisit hiicrelerinde aquaporin-4'iin ekspresyonu
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AMAC: Aquaporin’ler (AQP) fizyolojik kosullarda su dengesinin diizenlenmesinde énemli rol oynayan su kanali
gbrevinde olan proteinlerdirler. AQP4, beyindeki temel aquaporin alt tipidir, osmolasyon ve su
metabolizmasinda 6nemli rol oynadigina inanilmaktadir. AQP4, beyin omurilik sivisi ara yuziinde ve kilcal
damar yuzindeki ependimositler ve astrosit ayaklarinda yodun eksprese olmaktadir. Tanisitler, portal kilcal
damarlarla beyin omurilik sivisi arasinda képru kuran bipolar hicrelerdirler ve néroendokrin olaylarda BOS ile
baglantili olabilirler. Onlar Gremenin néroendokrin kontrolinl iceren ventromedial hipotalamik bolgede
lokalizedirler, bu sebepten dolay! tanisitlerde AQP4 ekspresyonu cinsiyet bagimh olabilir. Calismamizda AQP4
proteininin disi-erkek farkina bagh olarak Uclncu ventriktlin tanisitlerindeki dagihmi ve bu dagdilimdaki
farklihklarin gosterilmesi amaglanmistir.

GEREC ve YONTEM: Disi (n=6) ve erkek (n=6) Balb-c fareler éldiiriildii, beyinleri gikarilarak parafine gémiildi.
Alinan kesitler AQP4 antikoru kullanilarak immunohistokimyasal yontemlerle boyandi.

BULGULAR: AQP4’Un disi fare grubunda al, a2, B1 ve B2 tanisitlerde yogun bir immunreaksiyon gosterdigi
gozlenirken erkek fare grubunda ayni boyanma paterninin daha zayif ve sadece apikal membranla sinirli oldugu
dikkati cekmektedir.

SONUG: Sonug olarak, tanisitlerin alt tipinde eksprese olan AQP4'liin immunohistokimyasal dagihmini literatir
bilgisindeki yetersizlikten dolayr yorumlamak oldukga guctlir. Sonuglarimiz dogrultusunda disi ve erkek
gruplarindaki tanisitlerin farkh alt gruplarinda AQP4 ekspresyon farkinin cinsiyete bagimli olabilecegini
soyleyebiliriz.

Anahtar Kelimeler: Tanisitler, Aquaporin-4, Immiinohistokimya

Expression of aquaporin-4 (AQP4) in ventriculus tertius tanycyte cells in mice

OBJECTIVES: Aquaporins (AQP) are water channel proteins that play important roles in the regulation of water
homeostasis in physiological conditions. AQP4, the main aquaporin subtype in the brain, is believed to play a
major role in water metabolism and osmoregulation. The AQP4 is abundantly expressed in astrocyte foot
processes, ependymocytes facing capillaries and brain-cerebrospinal fluid (CSF) interfaces. Tanycytes are
bipolar cells bridging the CSF to the portal capillaries and may link the CSF to neuroendocrine events. They are
localized in the ventromedial hypothalamic area which are involved in the neuroendocrin control of
reproduction. For this reason AQP4 expression on tanycytes may be sex-dependent. Therefore, in this study the
distribution of AQP4 protein was investigated in subtypes of tanycytes in the third ventricle in order to show
whether this protein may differ in the brains of female and male mice.

MATERIALS & METHODS: Male (n=6), female (n=6) Balb-c mice were sacrificed and their brains were
embedded in parafin. The sections were stained with AQP4 antibody by using immunohistochemical technique.
RESULTS: AQP4 immunoreactivity was observed to be high in a1,2 and 1,2 tanycytes of the female group and
it was slight in the apical membrane of a1,2 and B1,2 tanycytes epithelium in the male mice group.
CONCLUSION: In conclusion, the lack of literature on the immunohistochemical distribution of AQP4 in
subtypes of tanycytes makes it difficult to interpret the role of this protein. Our results indicate that the
expression of AQP4 on different subtypes of tanycytes might be sex-dependent.

Keywords: Tanycytes, Aquaporin-4, Immunohistochemistry
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Fare iiciincii ventrikiil tanisit hiicrelerinde aquaporin 5 (AQP5) ekspresyonunun
immunohistokimyasal olarak gosterilmesi
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AMAC: Tanisitler ventromedial hipotalamik nikleuslar cevresinde, Uglinci ventriklili ddseyen modifiye
ependimal hicreleridir. Tanisitler farkli yerlesimler ve sonlanmalar sonucu a;, a,, Bi, B- alt tdrlerine
ayrilmaktadirlar. Aquaporinler (AQP), suyun transportunda énemli rol oynayan su kanal proteinleridirler. Sadece
suya 6zgll olan, biylk oranda suya ve gliserole gegirgen olan, ayrica daha bliyik molekiillerin transportunda
rol oynayan aquaporinler olarak (¢ gruba ayrilmaktadirlar. AQP 5 sadece suya 0Ozglldir. Tukurik bezleri,
lakrimal bez ve bronglarda ekspre oldugu goérulmis; tuklrik, gbzyasi ve pulmoner sekresyonda da onemli
rolleri gbsterilmistir. Biz bu galismada, fare Uglincli ventrikllini doseyen tanisit hiicrelerinin alt tiplerinde AQP
5'in ekspresyonunu gdstermeyi hedefledik.

GEREC ve YONTEM: Calismada Balb-c irki erkek (n=6) ve disi (n=6) yetiskin fareler kullanilmistir. Farelerin
beyinleri perfiizyon fiksasyonunu takiben gikartilmis ve parafin bloklar elde edilmistir. Histolojik kesitlerde AQP5
proteininin immuinoreaktivitesi gosterilmis ve erkek disi arasindaki fark ortaya konmustur.

BULGULAR: AQP5 ekspresyonu erkek farelerde tanisitlerin tim alt gruplarda gorilirken; disi farelerde ise a5,
B1, B2 tanisitlerinde immunreaksiyon dikkat cekicidir. a;'de ise herhangi bir imminreaksiyona rastlaniimamistir.
SONUGC: Fare Uglncu ventrikll duvarindaki tanisit hicrelerinde AQP 5 ekspresyonu cinsiyete ve tanisit alt
gruplarina gore degisiklik gostermektedir. Bu bdélgede yer alan tanisitlerin AQP5 expresyonunda sergiledigi
farkhhdin, Uremenin hipotalamo-hipofizeal néréendokrin  kontrollyle iliskili olarak ortaya ¢iktigini
distndirmektedir.

Anahtar Kelimeler: Aquaporin-5, Tanisit, Imminohistokimya

The expression of aquaporin 5 (AQP5) on the mouse third ventricle tancytes: A
immunohistochemical study

OBJECTIVES: The tanycytes are modified ependymal cells covering the third ventricle around the ventromedial
hypothalamic nuclei. They are divided into a;, a>, B1, B2 subtypes according to their localizations and insertions.
The aquaporins are important water channel proteins, responsible for the transportation of water. There are
three known subtypes of aquaporins: ones specific only to water, ones highly permeable to water but also
transport glycerol, and the ones permeable to larger solutes. AQP 5 is specific only to water. AQP 5 is expressed
in salivary gland, lacrimal gland and bronches. They have a great role in the production of saliva, tears and
pulmonary secretion. The aim of the present study is to identify sex dependent changes in the AQP5 expression
in tanycyte subtypes in the third ventricle of mouse.

MATERIALS & METHODS: In our study we used 6 male (n=6) and 6 female (n=6) adult Balb-c mouse. The
mouse brains were extracted following the perfusion fixation and the samples’ paraffin blocks were obtained.
The immunreactivity of AQP5 was shown and the difference between male and female subjects was presented.
RESULTS: The AQP5 expression is identified in all subtypes of tanycytes in the male group. In the female
group the immunoreaction of AQP 5 in a,, Bi, B> tanycytes is remarkable, while there was no immunoreaction in
a, tanyctes.

CONCLUSION: As a result of our study the expression of AQP5 differs according to sex and tanycyte subtypes
in the 3rd ventricle tanycytes of mouse brain. We think that, the variable AQP5 expression of the tanyctes
located in this region may indicate the relation between the reproduction and the hypothalamo-hypophyseal
neuroendocrine control.

Keywords: Aquaporin-5, Tanycytes, Immunohistochemistry
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Fare beyninde aquaporin (AQP) 8 membran proteini lokalizasyon ve
ekspresyonlari
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AMAGC: Aquaporinler su kanallari olarak da bilinen ve bunun disinda birgok molekulin tasinimina da katkida
bulunan bir protein ailesidir. Aquaporinlerin bilinen (AQP 0-12) 13 adet Uyesi vardir. Bunlardan AQP 8 suya ve
amonyada gecirgenligi olan bir membran kanaldir ve pek cok dokuda i¢ mitokondriyal membranda eksprese
olur. Uglincii ventrikil duvarinda yer alan ependimal tanisit hiicrelerinin en énemli 6zelli§i polarizasyonlaridir.
Bu hcrelerin govdeleri ventrikiliin duvarini désemelerine ragmen bazal uzantilariyla nukleuslarda ve median
eminensde yer alan damar cevresiyle baglanti kurmaktadirlar. Calismamizda AQP 8 membran proteininin
beyindeki transport sisteminde rol alabilecegdi hipotezini kurduk ve bu proteinlerin tanisit hicrelerindeki seviye
ve ekspresyonlarini imminohistokimya yéntemiyle ortaya koymayi amagladik.

GEREC ve YONTEM: Calismamizda alti adet BalbC cinsi erkek fare kullaniimistir. Bitiin beyin dokulari %4'liik
parafolmaldehit %15 pikrik asitli fiksatifle perfiize edildikten sonra dokular parafine gomulmus ve 5 pm’lik
kesitler alindiktan sonra immunohistokimya ydntemi ile boyanmiglardir.

BULGULAR: Calismamizdan yaptigimiz 1sik mikroskobik g6zlemelere gére tanisit hlicrelerin alt tipleri olan alfa 1
hicrelerinde kuvvetli AQP 8 imminoaktivitesi gorilirken, alfa 2 hiicrelerinde orta derecede imminoaktivite
gOzlenmistir. Tanisit hiicrelerin diger alt tipleri olan betal ve beta2 hlicrelerinde ise immunoaktivite zayiftir.
SONUGC: AQP 8 proteininin fare beyninde tanisit hlicrelerinin alt tiplerinde farkli ekspresyon godstermesi,
tanisitlerin bazal uzantilarinin farkh bdlgelerde sonlanmasina bagh olarak farkli transport sistemlerinde rol
oynayabileceklerini dlisiindirmektedir.

Anahtar Kelimeler: Aquaporin, Tanisit hiicreleri, imminohistokimya, Ugiincii ventrikiil

Expression and localization of aquaporin (AQP) 8 proteins in mice brain

OBJECTIVES: The aquaporins (AQPs) are a family of integral membrane proteins that largely function as water
channels. To date 13 members of the AQP family (AQP 0-12) have been reported. AQP8 is a membrane channel
permeable to water and ammonia and expressed in the inner mitochondrial membrane of several tissues. One
dominant feature of ependymal tanycytes is their marked polarisation; although tanycyte cell bodies line the
border of the third ventricle, they also send processes to the vascular walls of the nucleus and eminentia
medialis. In this study, we hypothesize that AQP 8 proteins may play a role on the third ventricle’s transport
system of mice brain. The goal of the study is to determine the level and expression of AQP 8 on tanycyte cells
in mice brain by using immunohistochemistry technique.

MATERIALS & METHODS: In our study, six male BalbC mice were used. The brains were perfused with 4%
paraformaldehyde and 15% picric acid. The tissue was embedded in parafin and sections were cut in 5 um
thickness. Immunohistochemistry staining method was used for all sections.

RESULTS: We observed intense immunoreactivity in alpha 1, moderate immunoreactivity in alpha 2 and weak
immuno staining in beta 1 and beta 2 tanycyte cells for AQP 8 protein.

CONCLUSION: AQP 8 protein observed a different subtypes of tanycyte cell and also different expression level
in the third ventricle. The tanycytes bridge the lumen of the third ventricle might play an important role water
and substance changing and also the expression pattern in the tanycytes might be explained the transport
system.

Keywords: Aquaporin, Tanycyte cell, Immunohistochemistry, Third ventricle

111



Poster Bildiriler / Poster Presentations

P19

Aquaporin (AQP) 7 ve aquaporin (AQP) 9 proteinlerinin fare dstrus siklusu
evrelerinde tanisit hiicrelerindeki ekspresyonu
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AMAG: Tanisitler, UGglinci ventrikllin zemini ve ventrolateral duvarlari hattinda 0Ozellesmis, bazal uzantili
ependimal hicrelerdir Fonksiyonlari hala tartismali olan bu hiicrelerin lglincli ventrikil ile uzandigi bolgeler
arasinda sivi ve madde iletimiyle ilgili rol oynayabilecedi duslintilmektedir. Aquaporinler (AQP’ler), membran
icerisine yerlesmis, su transportundan sorumlu olan bir protein ailesidir. Aquaporin ailesi Uyelerinden AQP7 ve
AQP9 suyun yanisira gliserol gibi bazi kiiglik molektillere de gecirgen olmalari nedeniyle aquagliseroporinler
adini almaktadir. Tanisitlerin iliskide oldugu Arkuat ve Periventrikiler nukleuslarin Gremenin hipotalamik
kontroliinde etkili olmalari nedeniyle AQP7 ve AQP9’un tanisitlerdeki ekspresyonunun, &strojen bagimli
olabilecedi hipotezi olusturuldu. Hipotezi test etmek amaciyla fare Ostrus siklusu evrelerinde tanisit hicrelerinde
AQP7 ve AQP9 proteinlerinin dizeyi imminohistokimya yontemi ile belirlenmeye calisildi.

GEREG ve YONTEM: Calismada 12 haftalik BalbC tiri disi fareler kullanildi. Ostrus siklusu evreleri, giinliik
yapilan vajinal simir ile belirlendi. Ostrus siklusu; proéstrus (n=3), 6strus (n=3), metdstrus (n=3) ve didstrus
(n=3) olmak Ulizere 4 evrede dederlendirildi.. Bu galismada AQP7 ve 9 proteinlerinin lokalizasyonlarina
imm{unohistokimya teknigi ile bakildi ve immunreaksiyon siddetleri dederlendirildi.

BULGULAR: Siklusun proeodstrus evresinde AQP7 ve AQP9 igin alfa2 ve betal tanisit hiicrelerinde yogun bir
immunreaktivite belirlendi. Ostrus evresinde herhangi belirgin bir boyanma izlenmezken, metéstrus evresinde
AQP9 igin a;, a, ve B; tanisitlerde ve AQP7 igin a; tanisitlerde gok zayif bir immunreaktivite gézlendi. Didstrus
evresinde ise a, B1 ve B> hicrelerinde AQP7 ve 9 icin yogun immun boyanmalar dikkat gekiciydi.

SONUG: Aquagliseroporinlerden AQP7 ve 9 farede 6strus siklusunun farkl evrelerinde farkli boyanma érnekleri
sergilemektedirler. Bu farkhligin tanisitlerin iliskili oldugu hipotalamik ntkleuslar ve medyan eminansa bagli
fonksiyonel farkliliklardan kaynaklanabilecegini dusiindirmektedir.

Anahtar Kelimeler: AQP7, AQP9, Tanisit hiicreleri, Ostrus siklusu, Fare

Expression of aquaporin 7 (AQP 7) and aquaporin 9 (AQP9) proteins in tanycyte
cells during mouse estrus cycle

OBJECTIVES: Tanycytes are special ependymal cells located on the floor of the third ventricle having processes
extending deep into the hypothalamus. The aquaporins (AQPs) are a family of transmembrane proteins that
transport water. AQP7,9 are permeable to other small molecules as glycerol that are also called
aquaglyceroporins. In this study we hypothesized that AQP7,9 might play a role in glycerol transport in
tanycytes during female mice estrus cycle. The aim of the study was to evaluate AQP7,9 localization in
tanycytes during the estrus cycle.

MATERIALS & METHODS: Female Balb/c mice (n=12) were used. Estrus cycle stages were determined by
daily vaginal smears according to the ratio of cell types found in the smears. The stages of cycle were classified
into four categories: proestrus (n=3), estrus (n=3), metestrus (n=3), and diestrus (n=3). In order to
investigate whether these proteins participate in tanycytes by means of immunohistochemistry, the intensity of
the immunostaining was semi-quantitatively evaluated.

RESULTS: We detected intense AQP7,9 immunostaining in a, and B: tanycytes in proestrus stage.
Interestingly, there was no staining in estrus stage. We also observed a weak immunoreactivity of a;, a; and B,
tanycytes in diestrus stage for AQP7 and a; for AQP9 proteins. AQP7 and 9 showed intense immunoreactivity in
dz, B: and B, tanycytes during diestrus stage.

CONCLUSION: AQP7,9 showed different staining patterns corresponding to different stages of mouse estrus
cycle. Current study suggests that AQP7,9-mediated glycerol transport in tanycytes might be using glycerol as
a potential energy substrate during mouse estrus cycle.

Keywords: AQP7, AQP9, Tanycyte cells, Estrus cycle, Mouse
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Su ve gliserol transportunda rol alan Aquaporin 3 ekspresyonunun ventrikiiliis
tertius tanisit hiicrelerindeki immunlokalizasyonu
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AMAGC: Su kanal proteinleri olarak bilinen aquaporinlerin (AQP) suyun transportunda 6nemli rol oynadiklari
belirlenmistir. AQPO, AQP1, AQP2, AQP4 ve AQP5 sadece suya 6zgll proteinler olup; AQP3, AQP7 ve AQP8
blyik oranda suya ayni zamanda da gliserole gegirgendirler. AQP9 ise daha bilylk molekillerin transportunda
rol oynamaktadir. AQP3 sican bdbredinden klonlanmistir ve bobrek medullar toplama kanallarinin dorsolateral
membraninda bulunan su kanallari olarak belirlenmistir. Ayni zamanda sindirim yolunda, solunum epitelinde ve
konjuktivada da gorilmektedir. Calismamizda, AQP3 lizerinde yogunlasiimis ve beyin omurilik sivisi, hipofiziyel
portal pleksus ve hipotalamik kapillerler arasi fiziki baglanti kuran tanisit htcrelerinin ai, a,, Bi, B2 alt
tiplerindeki AQP3 ekspresyonunun ortaya konulmasi amaglanmistir.

GEREC ve YONTEM: Calismada Balb-c irki yetiskin erkek (n=6) ve disi (n=6) fareler kullanimistir. %4
paraformaldehid, %15 pikrik asit igeren fiksatifle perflize edildikten sonra beyin kesilerek rutin parafin takibine
alinmistir. Bloklardan alinan 50m kalnhginda kesitlerde AQP3 immiunlokalizasyonu Uglncl ventriktlin duvarini
déseyen tanisit hiicrelerinin alt tiplerine gére dederlendirilmistir.

BULGULAR: AQP3 ekspresyonu erkek farelerde sadece a; tanisitlerde gorilirken, disi farelerde a; ve a,, B:
tanisitlerinde yogun olarak gozlenmistir.

SONUC: Calismamizin sonucunda fare Uglincl ventrikll duvarindaki tanisit hicrelerinde AQP 3 ekspresyonu
cinsiyete ve tanisit alt gruplarina gére degisiklik gostermektedir. Yapilacak yeni galismalar ve yeni tekniklerle
AQP3 ekspresyonunun disi ve erkekler arasindaki bu olasi farkinin aydinlatilmasi amaglanmaktadir.

Anahtar Kelimeler: AQP3, Ventriculus tertius, Tanisit

The immunlocalization of water and gliserol transport protein Aquaporin 3 in
ventriculus tertius tanycytes

OBJECTIVES: Aquaporins (AQPs), a family of proteins identified as water channels, play a role in fluid
transport. The subtypes of aquaporins AQPO, AQP1, AQP2, AQP4 and AQP5 are only specific to water. AQP3,
AQP7 and AQP8, are highly permeable to water, but are also transport glycerol and even larger solutes (AQP9).
AQP3 was cloned from rat kidney. AQP3 is the water channel in dorsolateral membranes of the renal medullary
collecting duct. AQP3 is also expressed in the gastrointestinal tract, airway epithelium and eye conjunctiva. In
our study we focused on AQP3 and the expression of AQP3 in the subtypes of tanycytes a;, a,, B, B2 around the
mouse third ventricle that interact with cerebrospinal fluid, portal plexus, and hypothalamic capillaries.
MATERIALS & METHODS: 6 male (n=6) and 6 female (n=6) adult Balb-c mouse were included in this study.
4% paraformaldehyde and 15% picric acid mixture solution was used for perfusion. After the perfusion, the
brain samples were harvested and the routine histological paraffing blocking was performed. The
immunlocalization of AQP3 were evaluated according to the tanycyte subtypes on 5C0m-thick slices of the third
ventricle wall.

RESULTS: The AQP3 expression was identified only in a; tanycytes in male and in a;, a; and B; tanycytes in
female mice.

CONCLUSION: As a result, the expression of AQP3 differs according to sex and tanycyte subtypes in the 3rd
ventricle wall. Through further studies and techniques, the reasons of the probable AQP3 expression difference
between male and female subjects would be elucidated.

Keywords: AQP3, Ventriculus tertius, Tanycytes
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Pea3 proteininin sinir hiicre farklilasmasiyla ilgili yeni hedef genlerinin
belirlenmesi

Udur Dag, Burcu Erdodan, Berrak Caglayan, Isil Aksan-Kurnaz

Yeditepe Universitesi, Genetik ve Biyomiihendislik Béliimii, Istanbul

Yeditepe University, Department of Genetics and Bioengieneering, Istanbul, Turkey

AMAGC: Pea3 proteini ETS (E26 transcription-specific) Transkripsiyon faktéri ailesinden olup; sinirsel baskalasim
ve sinirsel gelisim gibi biyolojik olaylarin yani sira metastatik timor olusumunda rol almaktadir. Ancak Pea3
proteininin bu gérevleri hangi hedef genler araciligiyla gergeklestirdigi hentiz bilinmemektedir. Bu calisma, Pea3
icin hedef olusturan genlerdeki promotdr bdlgelerinin biyoinformatik olarak saptanmasini ve elde edilen
sonuglarin laboratuvar kosullarinda desteklenmesini amacglamaktadir.

GEREC ve YONTEM: Pea3 igin potansiyel hedef teskil eden bélgeler gevrimici biyoinformatik araclar vasitasiyla
saptanmistir. Daha sonra bu bélgelere 6zgl tasarlanan primerler araciligiyla, belirlenen genlerin Pea3 varliginda
ve yoklugundaki anlatim farklari RT-PCR ve gergek zamanl RT-PCR teknikleriyle saptanmistir.

BULGULAR: Yapilan calismalarla, yliksek olasilikla Pea3 transkripsiyon faktériine hedef olusturan genler tablo
halinde listelenmistir. Listedeki AMFR (Autocrine Motility Factor Receptor) ve Ephrin B2 genlerinin anlatimlarinda
Pea3 varliginda ve yoklugunda degisiklikler gézlenmistir.

SONUG: Elde edilen bulgular tizerinde yapilan dederlendirmeler sonucunda Pea3 proteinin sinirsel gelisimde rol
alan Ephrin B2 anlatimi Uzerinde etkili oldugu dusunulmustir. Bunun yaninda Pea3 proteinin bir metastatik
isaretgi olan AMFR (zerindeki etkisi, bu proteinlerin embriyo gelisimi sirasinda akson uzamasi ile
iliskilendirebilecegi kanisini uyandirmistir. Bu kapsamda yapilacak olan yeni galismalarla Pea3-Ephrin B2 ve
Pea3-AMFR iliskilerinin daha detayl bir sekilde incelenmesi amaglanmaktadir.

Anahtar Kelimeler: Pea3, Transkripsiyon faktori, Sinirsel gelisim, Sinirsel farklilasma, Metastaz

Identification of novel Pea3 target genes related to neuronal differentiation

OBJECTIVES: Pea3 protein is a member of ETS family of transcription factor, taking roles in neuronal
differentiation and development in addition to metastasis. However, the targets of Pea3 transcription factor
have not been identified, exactly. This study comprises the identification of the promoter regions of possible
target genes for Pea3 and confirmation of the results in vitro conditions.

MATERIALS & METHODS: The possible target regions for Pea3 were scanned through online bioinformatics
tools. The differences in expression levels in the absence and presence of Pea3 were identified by RT-PCR and
gRT-PCR techniques.

RESULTS: The genes whose promoter regions are able to be target for Pea3 were tabulated in a table. AMFR
(Autocrine Motility Factor Receptor) and Ephrin B2 was selected for further examinations and their expressions
varied in the presence and the absence of Pea3.

CONCLUSION: It is thought that, Pea3 is effective for expression of Ephrin B2 which takes roles in neuronal
development. In addition to this, expression of AMFR which is metastatic marker and might be related to axonal
growth during neurogenesis, is possibly regulated by Pea3. Further studies are aimed to reveal detailed
information about Pea3-Ephrin B2 and Pea3-AMFR relationship.

Keywords: Pea3, Transcription factor, Neuronal development, Neuronal differentiation, Metastasis
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Pea3 transkripsiyon faktoriiniin (dogal tiir ve fosforilasyon mutantlarinin)
NeuroD geni aktivasyonundaki rolii

Burcu Erdodan, UJur Dag, Berrak Cadlayan, Isil Aksan-Kurnaz

Yeditepe Universitesi, Genetik ve Biyomiihendislik Béliimii, Istanbul

Yeditepe University, Department of Genetics and Bioengineering, Istanbul, Turkey

AMAGC: ETS (E26 transcription-specific ) ailesinin bir Gyesi olan Pea3, bir fosfoprotein olup DNA (stlinde 5'-
GGAA/T-3" merkezli diziye badlanarak hedef genlerin anlatimini saglar. Calismamizda Pea3 proteinin hedef
genleri arasindan, noéral farklilasma ve gelismede 6énemli olan genler hedef olarak secildi ve Pea3 proteinin bu
genlerin anlatimindaki etkisi arastirildi. Bunun yanisira Pea3’nin fosforlanmasinin transaktivasyon kapasitesine
olan etkisi arastirildi.

GEREC ve YONTEM: Pea3 proteininin hedef genlerden biri olan ve néral farklilasmada rolii oldugu bilinen
NeuroD geni Ustlindeki aktivasyon kapasitesi noéroblatoma SH-SY5Y ve insan bobrek embriyonik HEK-293
hicrelerinde, lusiferaz raportdor takip yontemi ile arastirildi. Ayni ydntem Pea3 fosforilasyon mutantlarinin
aktivasyona olan etkisi iginde arastirildi. Bununla beraber Pea3 proteinin NeuroD promotoéri (zerindeki
baglanma sekanslari kromatin immiinopresipitasyon yontemi ile kesinlegtirilecektir.

BULGULAR: SH-SY5Y ve HEK-293 hiicrelerinde gerceklestirilen lusiferaz takip calismalarinda dogal tir Pea3
proteini varliginda artan NeuroD promotériinin aktivasyonu ile lusiferaz geni anlatimininda anlamli sekilde
arttigi gozlemlenmistir. Fosforilasyonun indiklenmesi ve susturulmasi ile olusturulan mutasyonlarda ise
mutasyon olusturulan S/P bélgesinin gen (stiinde bulundudu kiimeye bagh olarak gen anlatiminda artma ve
azalmaya yol actigi gérilmustur.

SONUG: Elde edilen bu sonuglar ile NeuroD geninin Pea3 proteinin alt yolaginda bulunabilecedi ve bu genin
aktivasyonundaki etkisinin Pea3 proteinin farkl kimelerindeki fosforlanmasiyla artip azalabilecegi géralmdisttr.

Anahtar Kelimeler: Pea3 transkripsiyon faktori, NeuroD, Bdlge hedefli mutasyon, Lusiferaz

Transactivation capacity of Pea3 transcription factor (wild type and
phosphorylation mutants) on promoter of Neurod

OBJECTIVES: Pea3, a member of the ETS (E26 transcription-specific) family of transcription factor is a nuclear
phosphoprotein capable of activating transcription of genes by binding to a core DNA sequence 5'-GGAA/T-
3’. Among many of its target genes we try to find the ones that regulate axonal growth, neuronal development
and differentiation and show its transactivation capacity over its target genes’ promoter. While transactivation
capacity of Pea3 was studying, we also investigate the upstream effectors of Pea3 such as kinases that
phosphorylates Serine/Proline sites on Pea3 protein and effects its transactivation capacity.

MATERIALS & METHODS: Promoter of target genes that are found posses putative Pea3 binding sites were
then prooved with luciferase reporter assay methods. SH-SY5Y (neuroblastoma ) and HEK 293 (human
embryonic kidney) cell lines were co-transfected with plasmids which includes NeuroD gene promoter that
controls the expression of luciferase reporter gene and flag tagged wild type and mutant Pea3 proteins. Among
many putative binding sites on a promoter the exact bindig site or sites will be determined by making site
directed mutagenesis (SDM) and chromatin immunoprecipitation (ChIP) assays.

RESULTS: Reporter assay analysis in SH-SY5Y (neuroblastoma) and HEK 293 (human embryonic kidney) cell
lines show that luciferase gene expression under control of NeuroD (neuronal differentiation) gene promoter
give significant increase in the presence of wild type Pea3 protein. Reporter assays are also performed with
Pea3 proteins that are mutant for the certain Serine/Proline phosphorylation sites. Mutations were designed so
to mimick or silence the phosphorylation. Mutations enhanced activation while some repressed and some did
not give any significant effect.

CONCLUSION: With the light of these studies, we found that NeuroD is a downstream target of Pea3
transcription factor and its activation is effected depending on phosphorylation status of Pea3 by its upstream
effectors; serine/proline tyrosine kinases. With NeuroD and other upcoming Pea3 targets we can further
propose a signaling pathway with downstream and upstream elements of Pea3 and their involvement in
regulation of neuronal development.

Keywords: Pea3 transcription factor, NeuroD, Site directed mutagenesis, Luciferase
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Pea3 transkripsiyon faktoriiniin fosforilasyon boélgelerinin tanimlanmasi

Berrak Cadlayan, Isil Aksan-Kurnaz

Yeditepe Universitesi, Genetik ve Biyomiihendislik Bélimii, Istanbul

Yeditepe University, Department of Genetics and Bioengineering, Istanbul, Turkey

AMAC: Bu galismanin amaci Pea3 transkripsiyon faktérinin fosforilasyon bdlgelerinin tanimlanmasi ve bu
fosforilasyon boélgelerine 6zgu olasi kinazlarin belirlenmesidir.

GEREC ve YONTEM: Pea3 proteini (izerinde biyoinformatik araglar kullanilarak tahmin edilen fosforilasyon
bdlgelerinde susturma mutasyonlari olusturulmustur. Bu bdlgelerin gergek fosforilasyon bdlgeleri olup olmadigi
ve hangi kinazlar tarafindan fosforlandigi lusiferaz raporcu tayinler ile bu kinazlara 6zgl inhibitér maddeler
kullanilarak belirlenmektedir.

BULGULAR: Bugline kadar laboratuvarimizda yapilan biyoinformatik galismalarinda Pea3 proteininin hiicrelerde
stres sonucu etkin hale gecen p38, proliferasyonda etkili oldugu bilinen MAPK, sinir hiicreleri gelisiminde etkin
oldugu bilinen CDK5 ve hicre dongusiinde yer aldidi bilinen CDC2 gibi kinazlar tarafindan fosforlanma
olasiiginin yuksek oldugu bulunmustur. Bu kinazlar ile Pea3 proteini arasindaki iliskinin molekuler duzeyde
arastirilmasina devam edilmektedir.

SONUG: Pea3 proteini embriyonik gelisim sirasinda néron aksonlarinin yén bulmasiyla ilgili oldugu kadar
kanserli hicrelerin agresifligi ile de iligkilidir. Bu proteinin fosforlanmaya bagli aktivasyon veya baskilanma
mekanizmalarinin bulunmasi nérodejenerasyondan kansere kadar genis gapta hastaliklarin tedavisinde ilave bir
basamak olma hedefindedir.

Anahtar Kelimeler: Pea3, Fosforilasyon, Bolge hedefli mutajenez

Identification of phosphorylation site specific kinases on Pea3 transcription
factor

OBJECTIVES: The objectives of these study are identification of phosphorylation motifs on Pea3 protein and
determination of site specific kinases on these phosphorylation sites of Pea3 transcription factor.

MATERIALS & METHODS: Silencing mutations were constructed on the phosphorylation motifs on Pea3
protein that were predicted using bioinformatic tools. We identify whether these motifs are correct
phosphorylation sites or not and that which kinases phosphorylate these sites by using luciferase reporter
assays and inhibitor substances specific to these kinases.

RESULTS: To date, in bioinformatic studies carried on in our laboratory determined that there is a strong
possibility of phosphorylation of Pea3 protein by p38 through a stress driven pathway, MAPK known to be active
in proliferation, CDK5 known to be activated during neuronal maturation and CDC2 known to play a role in cell
cycle regulation. We continue our research on the relationship between these kinases and Pea3 protein on
molecular level.

CONCLUSION: Pea3 protein is associated with axonal pathfinding of neurons during embryonic development
as well as aggresiveness of cancer cells. Identification of phosphorylation dependent activation or repression
mechanisms of this protein is aimed to be a further step in various diseases related from neurodegeneration to
cancer proteinin.

Keywords: Pea3, Phosphorylation, Site directed mutagenesis
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Elk-1 ve mitotik proteinler arasindaki iliskisinin incelenmesi

Oya Ari', Ozlem Demir?, Isil Aksan-Kurnaz*

IYeditepe Universitesi, Genetik ve Biomiihendislik Béliimii, Istanbul, Tiirkiye
2Max Planck Molekiiler Hiicre Biyolojisi ve Genetik Enstitiisii, Howard Laboratuvari, Dresden, Almanya

lveditepe University, Department of Genetics and Bioengineering, Istanbul, Turkey
?Max Planck Institute of Molecular Cell Biology and Genetics, Howard Lab, Dresden, Germany

AMAC: Elk-1 ETS transkripsiyon faktérleri ailesinin bir lyesidir ve mitojenler tarafindan aktive edilen MAPK lerin
fosforlamasina bagll olarak transkripte olan mitozun 6ncll genleri ile iliskilidir. Elk-1 in beyin tUimoru
hicrelerinde ERK/MAPK ve PI3K aktivasyonuna yanit olarak ekspresyonunun arttigi goézlenmistir. Yakin
zamanda yapilan galismalar, néronlarda Elk-1 in mikrotUbillerle etkilesim igerisinde oldugunu géstermistir. Bu
galismada Elk-1 ile motor proteinleri ve CENP-E gibi mitotik proteinler arasindaki iliskinin incelenmesi
amaclanmistir.

GEREC ve YONTEM: Elk-1 ve mitoz iliskili proteinler arasindaki etkilesim glioblastoma ve néroblastoma hiicre
hatlarinda immuno ¢dkeltme ve western blotlama yontemleri kullanilarak analiz edilmistir.

BULGULAR: Elk-in erken mitoz safhalarinda ig ipliklerinde, 06zellikle kutuplarda, bulundugu ve bu
lokalizasyonun sitokinez asamasina dogru mitotik eksenin orta kisimlarina dogru kaydigi gézlemlenmistir. Bu
nedenle bu galismada Elk-1 in CENP-E gibi mitotik proteinlerle olan iliskisi ortaya gikarilmaya galisilmistir. Bu
iliskinin mekanizmasinin ve fonksiyonel 6neminin halen anlasilamamis olmasina ragman, bu bulgular Elk-in
mitoz hiicrelerinde potansiyel bir transkripsiyon disi roliint ortaya gikarmistir.

SONUG: Elk-1 transkripsiyon faktorinun néronlarin farklilasmasinda indikleyici bir roli oldugu ve timor
hiicrelerinde birgok bdlgeden fosforlandigi gozlemlenmistir. Elk-1 , motor proteinler, sentomer baglantili
proteinler gibi mitoz iliskili proteinlerin incelenmesi, glioblastoma ve ndéroblastoma gibi agresif timor
hicrelerinde kanser tedavisinin basarisini arttirilabilir.

Anahtar Kelimeler: Elk-1, Motor proteinler, Beyin tdmiurleri, Mitoz

Investigation of the interaction between Elk-1- and mitotic proteins

OBJECTIVES: Elk-1 is a member of the ETS domain superfamily of transcription factors, and has been
traditionally associated with mitogen-induced immediate early gene transcription upon phosphorylation by
MAPK. It is known to be upregulated as well as to respond to ERK/MAPK and PI3K activation in brain tumor
cells. Also P-S383-Elk-1 is associated with mitotic spindle poles from metaphase through telophase, and
relocates to the spindle midbody during cytokinesis. In this study, we aimed to explore the interactions
between Elk-1 and mitotic proteins, including motor proteins and CENP-E.

MATERIALS & METHODS: The interaction between Elk-1 and mitosis-related proteins in glioblastoma and
neuroblastoma cell lines will be analyzed by immunoprecipitation and Western blotting.

RESULTS: Elk-1 was found to be present in mitotic spindles, particularly at the spindle poles, early in mitosis
and relocalized to the spindle midbody just at cytokinesis. Therefore in this study we have tried to pinpoint the
interaction of Elk-1 with mitotic motor proteins, as well as chromosomal passenger complex protein, CENP-E.
Although the exact mechanism and functional significance is yet unclear, these findings reveal a potentially
non-transcriptional role for Elk-1 in mitosing cells.

CONCLUSION: Elk-1 has been implied as a pro-survival factor, act as an inducer of neuronal differentiation,
and shown to be phosphorylated in brain tumors by various groups. By targeting the proteins that are involved
in mitosis, such as multi functional protein Elk-1, motor proteins and centromere associated proteins, may
increase the success rate of cancer therapies in agressive cancer types like glioblastoma and neuroblastoma.

Keywords: Elk-1, Brain tumors, Motor proteins, Mitosis
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RSK2 mutantlarinin c-fos promoter bdlgesi ilizerindeki etkisi ve RSK tarafindan
fosforlanan RanBP3’iin Elk1’in niikleer translokasyonuna etkisi

Perihan Unver, Ozlem Demir*, Isil Aksan-Kurnaz

Yeditepe Universitesi, Miihendislik ve Mimarlk Fakiiltesi, Genetik ve Biyomiihendislik Béliimii, Istanbul
*Simdiki adresi: Max Planck Enstitlisti, Dresden, Almanya

Yeditepe University, Faculty of Engineering and Architecture, Department of Genetics and Bioengineering, Istanbul, Turkey
*Current Address: Max Planck Institute, Dresden, Germany

AMAGC: Ras-ERK/MAPK sinyalizasyon zincirinin bir downstream efektéri olan RSK2 ve onun delesyon
mutantlarinin Elk-1 transkripsiyon faktorl tarafindan reglle edilen c-fos promoter bdlgesi lzerindeki etkileri
HEK293 ve SH-SY5Y hicrelerinde gb6zlemlenmistir. Ek olarak, RSK ile etkilesimi oldugu bilinen Elk-1
molekilinidn nikleer translokasyonunun RSK tarafindan fosforlanan RanBP3 molekiiliinden etkilenip
etkilenmediginin arastiriimasi amaciyla RanBP3 igin mRNA ve siRNA klonlamalari gergeklestiriimektedir.

GEREG ve YONTEM: HEK293 ve SH-SY5Y hiicreleri RSK2'nin 13-14, 11-16, 13-15, KA, YA ve KA/YA delesyon
mutantlari ve c-fos promoter bolgesi ile transfekte edilmistir. Mutasyonlarin c-fos regilasyonuna etkisi lisiferaz
analizleri ile gézlemlenmistir. Ote yandan, RanBP3’lin mRNA sekansi ve gene knockdown igin uygun primerler
dizayn edilmis ve klonlamalar yapilmistir.

BULGULAR: RSK2'nin YA mutasyonu c-fos regillasyonunu arttirirken, KA ve KA/YA mutasyonlan Elk-1
aktivasyonunu hem HEK293 hem de SH-SYS5Y hicre tipinde baskiladi. 13-14 delesyon mutasyonu c-fos
regllasyonunda artisa sebep olurken, 11-16 ve 13-15 mutasyonlari HEK293 hicre tipinde regulasyonu
azaltmistir. Ote yandan, benzer sekilde, 11-16 ve 13-15 delesyonlari Elk-1 aktivitesini SH-SY5Y hiicrelerinde
baskilamistir. Ancak, HEK293 hiicrelerinin aksine, c-fos regililasyonu 13-14 mutant geni tarafindan SH-SY5Y
hiicre tipinde 6nemli 6lglide baskilanmistir. Bunlara ek olarak, RanBP3’lin Elk-1‘in niikleer translokasyonundaki
etkisini gérebilmek amaciyla RanBP3 gen bdlgesi igin mRNA ve siRNA klonlamalari gergeklestirilmistir.

SONUC: Sonuglar gostermistir ki; RSK2'nin N terminal domeni ve C terminal domeni ile bu iki domen
arasindaki linker bélgesi farkli hicre tiplerinde Elk-1 tarafindan regile edilen c-fos promoter lzerinde farkli
etkiler gostermektedir. Ote yandan; klonlamalari gergeklestiriimis olan RanBP3’Gn Elk-1‘in nikleer
translokasyonu Uzerindeki etkilerinin gdzlemlenmesi de mimkiin olabilecektir.

Anahtar Kelimeler: Elk-1, RSK, RanBP3, Niikleer translokasyon

Effect of RSK2 mutants on c-fos promoter and effect of RSK-phosphorylated
RanBP3 on nuclear translocation of Elk-1

OBJECTIVES: The effects of RSK2, which is a downstream effector of the Ras-ERK/MAPK signaling cascade,
and its deletion mutants on c-fos promoter which is regulated by Elk-1 transcription factor were researched in
HEK293 and SH-SY5Y cell lines. In addition, for the investigation of whether the nuclear translocation of Elk-1,
which shows an interaction with RSK, is affected by RanBP3, mRNA and siRNA clonings were tried to be
completed.

MATERIALS & METHODS: HEK293 and SH-SY5Y cells were transfected with the deletion mutants of RSK2 and
c-fos promoter. Effects of the mutations on c-fos regulation were observed by luciferase assays. On the other
hand, primers for the mRNA sequence and gene knockdown primers were designed and clonings were done.
RESULTS: The KA and KA/YA mutations of RSK2 repressed the Elk-1 activation, while the YA mutation induced
the c-fos regulation in both HEK293 and SH-SY5Y cells. Luciferase reporter assays gave different results for the
11-16, 13-14 and 13-15 deletion mutants of RSK2 in these two cell lines. The 11-16 and 13-15 deletions
caused downregulation of c-fos, while the 13-14 mutation of RSK2 upregulates it in HEK293 cells. On the other
hand, similarly, the 11-16 and 13-15 deletions repressed the Elk-1 activity in SH-SY5Y cells. However, unlike
HEK293 cells, c-fos regulation was significantly repressed by 13-14 mutant gene in SH-SY5Y cells. In addition
to these results, to observe how RanBP3 affects the nuclear translocation of Elk-1, mRNA and siRNA clonings
were done for RanBP3.

CONCLUSION: Results showed the different effects of the N terminal domain and the C terminal domain of
RSK2 and the linker region between these two domains on the Elk-1 regulated c-fos promoter in different cell
lines. On the other hand, RanBP3 clonings make it possible to observe the effects of RanBP3 on the nuclear
translocation of Elk-1.

Keywords: Elk-1, RSK, RanBP3, Nuclear translocation
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Cu/Zn superoksid dismutaz geninin Elk-1 ile transkripsiyonel aktivasyonu

Goksu Alpay, Isil Aksan-Kurnaz

Yeditepe Universitesi, Genetik ve Biyomiihendislik Bélimii, Istanbul

University of Yeditepe, Department of Genetics and Bioengineering, Istanbul, Turkey

AMAC: Cu/Zn superoksid dismutaz proteini reaktif oksijenlerin hiicre igindeki konsantrasyonlarini kontrol eder
ve superoksid radikallerinin katalize olmalarinda rol oynar. Elk-1 ise ETS transkripsiyon faktorlerinden bir
tanesidir ve MAPK yoladi ile aktive edilmektedir. Yakin zamanda yapilan arastirmalarda SOD1 geninin promoter
bolgesinde pozitif ve negatif regulasyon bodlgeleri bulunmus ve Elk-1 transkripsiyon faktérinin pozitif
regulasyon bdlgesine baglanarak SOD1 in aktivasyonunda rol oynadigi gortlmustir. Bu galismada Elk-1 in
SOD1 Gzerindeki etkisi arastiriimistir.

GEREC ve YONTEM: Simdiye kadar yapti§imiz galismalarda, insan SOD1 ve sican SOD1 geninin promoter
bolgesindeki ETS motifleri saptanmis ve bu bdlgeler pgl-3 vektérne klonlanmistir. Pgl-3 lusiferaz bolgesi
bulundurmakta ve lusiferaz aktivetisini 6lgmek igin kullaniimaktadir. Klonlama isleminin ardindan Lusiferaz
aktivitesi Olglilerek Elk-1 in SOD1 Ulizerindeki etkisi Olglilecektir. Ayrica mutant Elk-1 geni tasiyan plasmidler
kullanilarak Elk-1 in SOD1 Uzerindeki fonksiyonel roll gorilecektir.

BULGULAR: Sican ve Insan promoter bélgeleri basarili bir sekilde pgl-3 vektériine klonlanmistir.

SONUGC: Simdiye kadar yapilan calismalarda Elk-1 transkripsiyon faktorinin SOD1 promoter bdlgesinde
baglanma motifi oldugu gosterilmistir. Bu calismada, Elk-1 geni mutasyona udradiinda ya da ortamda
bulunmadigi zaman SOD1 geninin aktivasyonun diismesini beklemekteyiz.

Anahtar Kelimeler: SOD1, Elk-1, Lusiferaz deneyi

Transcriptional activation of the copper/zinc superoxide dismutase
gene by Elk-1

OBJECTIVES: Copper/zinc superoxide dismutase (SOD1) participates in the control of reactive oxygen
intermediate intracellular concentration and catalyzes the dismutation of superoxide radicals. Elk-1 is a member
of ETS- domain transcription factor and activated by MAPK pathway. In recent studies, it has been shown that,
Elk-1 function as an enhancer in SOD1 transcription. In this study, we aimed to explore the relationship of Elk-1
with SOD1.

MATERIALS & METHODS: In present study, we determined the Ets motifs in SOD1 human and rat promoter
regions and cloned these promoter regions to pgl-3 which is a luciferase vector. We will make Luciferase Assay
to analyze the effect of Elk-1. We will also use mutated Elk-1 expression plasmids to analyze the functional role
of the Elk-1.

RESULTS: Rat and Human promoter regions are succesfully cloned to pgl-3 vector.

CONCLUSION: Recently, it has been shown that Elk-1 transcription factor has a binding site on positive
regulatory element of SOD1. We expected to see a decrease in activation of SOD1 when Elk-1 is absent or
mutated.

Keywords: SOD1, Elk-1, Luciferase assay
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Tiirkiye’de Amiyotrofik Lateral Skleroz: Ailesel ve sporadik ALS’de yiiksek-
olcekli genomik yontemlerin uygulanmasi

Aslihan Ozoduz!, Kaya Bilguvar?, Murat Giinel, A. Nazli Basak®
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AMAGC: Amiyotrofik Lateral Skleroz (ALS), korteks, beyin sapi ve omurilikteki motor noronlarin 6limu ile
karakterize olan, geg baslangigl nérodejeneratif bir hastaliktir. ALS’deki olgularin %90 sporadik iken (SALS),
%10’unda aile 6ykilsl gozlenir (FALS). Bu calismada, Tirk ALS olgularinda, daha 6nce tanimlanmis genlerde
mutasyonlarin taranmasi ve FALS'da yeni genlerin tanimlanmasini hedeflenmektedir.
GEREC ve YONTEM: 198 Tiirk ALS olgusu SOD1 genindeki mutasyonlar icin arastirildi. Resesif olarak kalitilan
bir homozigot D90A olgusu, 21 Iskandinav ALS olgusu kullanilarak haplotip analizi ile incelendi. Daha sonra,
otozomal dominant ve akraba iliskisi olmayan FALS ve jlvenil olgular, TDP-43, FUS and ANG genleri agisindan
incelendi. Ayrica, galisilan genlerde mutasyon bulunmayan 15 FALS ve 13 jivenil olgu, tim genom genotipleme
analizi ile dederlendirildi. Resesif bir aile, homozigotluk haritalamasi igin segildi. Bu ailenin bir bireyinde,
homozigot bélgeler igerisinde yer alan bes aday gen incelendi. Ayni birey, ‘whole exome resequencing’ ile de
degerlendirildi.

BULGULAR: Alti FALS olgusunun, hastaliga neden olan SOD1 mutasyonu tasidigi gosterilirken, yedi tanesi
seyrek gbzlenen bir polimorfizmin tasiyicisiydi. Indeks olgunun haplotipinin, iyi korunmus Iskandinav
haplotipiyle ayni olmasi, ortak atadan geldiklerini ima etmektedir. Bes aday gende mutasyon
tanimlanamamistir. ‘Whole exome resequencing’ ile tespit edilen varyasyonlar, dogrulamak amaciyla ileri
arastirmalarla incelenmelidir.

SONUC: Bu calisma ALS'nin molekiler patogenezi Uzerine Tirkiye'de bugline kadar yapimis en kapsamli
galismadir. Kullanilan ylksek-6lgekli genomik ydntemlerin ve sunulan bulgularin ALS’nin  kompleks
patogenezinin anlasiimasina isik tutacagl umulmaktadir.

Anahtar Kelimeler: Amiyotrofik Lateral Skleroz, N6rodejenerasyon, Genotipleme, Whole exome resequencing

Amyotrophic Lateral Sclerosis in Turkey: Studies on familial and sporadic ALS
using high-throughput genomic technologies

OBJECTIVES: Amyotrophic Lateral Sclerosis (ALS) is an adult onset neurodegenerative disorder, characterized
by the death of motor neurons in the cortex, brainstem and spinal cord. Most incidences are sporadic (SALS),
while 10% have a family history (FALS). This study aims to search for mutations in the previously defined
genes in the Turkish ALS cases and to identify new genes in FALS.

MATERIALS & METHODS: 198 Turkish ALS cases were investigated for mutations in the SOD1 gene. One
homozygous D90A case, represented as recessive, was investigated by haplotype analysis, using 21
Scandinavian ALS cases. Next, otosomal dominant nonconsanguineous FALS and juvenile cases were analyzed
for the TDP-43, FUS and ANG genes. Additionally, 15 FALS and 13 juvenile cases, negative for the tested
genes, were analyzed by whole genome genotyping. A recessive family was preselected for homozygosity
analysis. Five candidate genes were examined in one of the family members. The same individual was also
assessed by whole exome resequencing.

RESULTS: Six cases were shown to carry disease-causing SOD1 mutations, while six were carriers of a rare
polymorphism. The haplotype of the index case was identical to the conserved Scandinavian haplotype,
implying a common ancestry. No mutation was identified in five candidate genes. The specific variations
detected via whole exome resequencing will be subjected to further analysis for confirmation.

CONCLUSION: This is the most comprehensive study performed in Turkey on the molecular genetics of ALS.
The high-throughput methodologies used and the findings presented in this study are expected to shed light to
the complex pathogenesis of ALS.

Keywords: Amyotrophic Lateral Sclerosis, Neurodegeneration, Genotyping, Whole-exome resequencing

120



Poster Bildiriler / Poster Presentations

P28
Alsin'in etkilestigi olasi genler ve Alsin ifadesinin bu genlere olan etkisi

Mehmet Ozansoy, Suna Lahut, G6nen¢ Cobanoglu, A. Nazli Basak

Bodazigi Universitesi, Molekiiler Biyoloji ve Genetik Béliimii, Nérodejenerasyon Arastirma Laboratuari (NDAL), Istanbul

Bogazigi University, Molecular Biology and Genetics, Neurodegeneration Research Laboratory (NDAL), Istanbul, Turkey

AMAG: Alsin geninin kodladigi Alsin proteini, bir GTPaz olan Rab5‘in Guanin Nukleotid Degisim Faktora'dar.
Alsin proteininde, Ras Siper Familyasindan bir RCC1 benzeri GTPaz bdlgesi, bir DH/PH bdlgesi ve bir VPS9
bdlgesi bulunmaktadir. Alsin geninde gérilen mutasyonlar Amiyotrofik Lateral Skleroz, Primer Lateral Skleroz
ve Infantil-baslangigh Asending Spastik Paraliz’e neden olmaktadir. Bu mutasyonlarin, proteinde ne gibi bir
fonksiyon degdisikligine ya da kaybina neden oldugu bilinmemektedir. Alsin proteininin fonksiyonu tam olarak
bilinmemekle beraber, endozomal trafikte ve akzonal tasimada rol oynadigi diustntlmektedir. Calismanin amaci,
Alsin gen ifadesinin susturulmasinin, segilen bazi genlerin ifadesine etkisini arastirmak ve pozitif adaylarin
kodladiklar proteinlerle Alsin arasindaki etkilesimi incelemektir.

GEREC ve YONTEM: Calismada néronal N2a hiicre hatti, Alsin geninin DH/PH bélgesine spesifik shRNA ile
transfekte edilmis ve antibiyotik seleksiyonuyla Alsin geninin susturuldugu stabil bir hiicre hatti olusturulmustur.
Alsin geninin ve segilmis diger genlerin ifade seviyeleri, gRT-PZR ile o6lgllmus, istatistiksel olarak anlamli
sonuglar veren adaylar secilmis ve kodladiklari proteinlerin, imminositokimya yontemi ile Alsin ile
etkilesimlerine bakilmistir.

BULGULAR: gRT-PZR dlcumlerinde, Alsin geninin %73 oraninda susturuldugu gdésterilmistir. Bu hiicre hattinda,
Dctn1, Kif3a, Kif3b, spartin ve spastin genlerinin ifadelerinin anlamh bir sekilde degistigi yine gqRT-PZR ile tespit
edilmistir. Bu genlerin kodladiklari proteinlere immiuinositokimya ile bakildiginda, hicre gekirdedine yakin bir
bolgede Alsinin, spastin ve kif3a proteinleriyle kolokalize oldugu gérilmustr.

SONUG: Calisma cergevesinde Alsin geni susturuldugunda akzonal tasimada gbérev alan bazi genlerin ifade
seviyelerinin degistigi bulunmustur. Bu genlerin kodladiklari proteinlerle Alsin arasinda etkilesim gorilmemis
olmasi Alsin ifadesinin, sz konusu genlerin ifadelerini dolayl yoldan etkileyebilecedini diisiindiirmektedir. Ote
yandan spastin ve Kif3a ile Alsin arasindaki korelasyonlar, gen ifade seviyelerinin yanisira protein seviyelerinde
de goérialmaustar.

Anahtar Kelimeler: Alsin, N2a, Immiinositokimya
Possible interacting partners of Alsin and its effect of expression

OBJECTIVES: Alsin is a ubiquitously expressed protein, abundant in neurons. It functions as a guanine
nucleotide exchange factor for the small GTPase RAB5, and has three guanine-nucleotide exchange factor
domains (RCC1-like, DH/PH and VPS9) that activate members of the Ras Super family of GTPases. Although the
function of the Alsin protein is not fully understood, it has been hypothesized to regulate endosomal trafficking
and axonal transport. Mutations in the Alsin gene cause different motor neuron diseases, like Juvenile
Amyotrophic Lateral Sclerosis, Primary Lateral Sclerosis and Infantile-Onset Ascending Spastic Paralysis. This
study investigated the effect of the knockdown of the Alsin gene on expression patterns of several genes.
MATERIALS & METHODS: First, stable Alsin-knockdown N2a cells were generated. The cells have been stably
transfected using shRNA for the DH/PH region of the Alsin transcript, and subjected to antibiotic selection.
Then, gRT-PCR was used to investigate the changes in expression levels of Alsin and the selected genes. Lastly,
the protein localizations were determined with immunocytochemistry.

RESULTS: Alsin expression level was decreased 73% in knockdown cells. qRT-PCR data showed significant
changes in Dctnl, Kif3a, Kif3b, spartin and spastin levels. The interactions of the corresponding proteins with
Alsin were further investigated by immunocytochemistry; perinuclear colocalizations of alsin with spastin and
kif3a were observed.

CONCLUSION: A significant correlation between alsin expression and Dctnl, Kif3a, Kif3b, spartin and spastin
genes was found. Our results showed only spastin and Kif3a may interact with alsin. This could be interpreted
as, alsin expression may indirectly affect expression levels of other selected genes.

Keywords: Alsin, N2a, Immunocytochemistry

121



Poster Bildiriler / Poster Presentations

P29

Exome sequencing reveals mutations in NOTCH3 in a typical Alzheimer’s disease
patient
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*These authors contributed equally to this work

OBJECTIVES: CADASIL (cerebral autosomal dominant arteriopathy with subcortical infarcts and
leukoencephalopathy) is characterized by a history of headaches, mostly mid-adult onset of cerebrovascular
disease progressing to dementia, and diffuse white matter lesions and subcortical infarcts on neuroimaging.
More than 90% of individuals have mutations in NOTCH3 gene.

MATERIALS & METHODS: Targeted exome sequence analysis was performed within a patient with Alzheimer
disease (AD) from a Turkish family with at least two loops of consanguinity. In order to exclude PSEN1, PSEN2
or APP mutations as the cause of disease, exons 3-12 of PSEN1 and PSEN2 and exons 16 and 17 of APP were
PCR amplified and sequenced.

RESULTS: The pathogenic NOTCH3 mutation (p.R1231C) was found within the AD patient. Additional screening
of other family members revealed that one more individual also harbors the same mutation. This individual
known to be affected by Systemic Lupus Erythematosus (SLE) was nearly 20 years younger at examination
than the age of onset of dementia in the AD patient, but he did not show any signs of CADASIL or dementia.
The screening of the NOTCH3 gene mutation p.R1231C in cohort of 95 familial AD cases from Turkey and 95
controls did not reveal any other carrier.

CONCLUSION: Although rare cases of co-occurrence of CADASIL and AD have been reported, knowing the
proteins involved in the pathologic process of both diseases, one could expect a larger superposition. Here we
present for the first time a patient with typical Alzheimer phenotype carrying a known pathogenic NOTCH3 gene
mutation. We also demonstrate that exome sequencing is a valid, rapid and cost-effective tool to identify
genetic mutations in complex diseases.

Keywords: Alzheimer disease, NOTCH3, Turkey
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Alzheimer hastaligina yatkinhkta Visfatin -948 G-T polimorfizminin etkisi

Ufuk Vurgun?®, Ozlem Sahin?, Kemal U§ur Tiifekci®, Gérsev G. Yener 2, Kemal Kiirsad Genc?,
Sermin Geng?
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AMAG: Alzheimer Hastaligi (AH), ileri yastaki demanslarin en sik formudur. Kognitif fonksiyonlarda ilerleyici
bozulma ile karakterizedir. Klinik pratikte, AH'nin kesin kriterlerine ragmen tanisi sekonder nedenlerin ve diger
demansif hastaliklarin dislanmasi ile konur. AH’da erken tani ve hastaligin erken evrelerinde midahale,
tedavinin etkinligi agisindan biiyiik 6nem tasir. Bu sebeple saglikli bireylerde olasi bir yatkinligin tespiti hastaliga
karsi alinabilecek 6nlemler bakimindan yararh olacaktir. Arastirmamizda adiposit kdkenli bir sitokin olan
Visfatinin -948 G-T polimorfizminin AH’na yatkinliktaki etkisi incelenmistir.

GEREC ve YONTEM: Calismaya 40 Alzheimer hastasi ve 40 saglikli kontrol alinmistir. AH olgulari Dokuz Eyll
Universitesi Tip Fakdiltesi Néroloji Anabilim Dali Demans polikliniginde takip edilen hastalardan ardisik sirayla
20.06.2009-20.03.2010 tarihleri arasinda ahinmistir. Kontrol grubu, hastalar ile benzer demografik 6zelliklere
sahip gonillt saglikh kisilerden olusturulmustur. Hasta ve kontrollere Mini Mental Durum Testi (MMDT), Soézel
Bellek Siregleri Testi (SBST), Benton Yz Tanima Testi, Kategorik Akicilik Testi uygulanmistir. AH ve kontrol
olgularinin kan érneklerinden Visfatin -948 G-T polimorfizmi real-time PCR ile allel spesifik primerler kullanilarak
erime edrisi analizi ile incelenmistir. Visfatin -948 G-T polimorfizmi disinda serum achk kan sekeri (AKS), Low
Density Lipid (LDL), High Density Lipid (HDL), trigliserid, total kolesterol ve C-Reaktif Protein (CRP) diizeyleri de
Olgllmustar.

BULGULAR: AH ve kontrol grubu -948 G-T polimorfizmi agisindan dederlendirildiginde iki grup arasinda
istatistiksel olarak anlaml bir fark bulunmamistir.

SONUGC: Calismamizdaki 6rneklemde Visfatin -948 G-T polimorfizminin AH'na yatkinlidga neden olmadigi
saptanmistir. Ayrica klinik bulgularla -948 G-T polimorfizmi arasinda da bir iliski saptanamamistir. AH
patogenezinde Visfatin’in olasi roliini arastiracak daha genis 6rneklem grubunda yapilacak yeni galismalara
ihtiyag vardir.

Anahtar Kelimeler: Alzheimer Hastalidi, Visfatin, PCR, Demans, Polimorfizm, Sitokin

TUBITAK tarafindan desteklenmistir (Proje numarasi: 1095283).

The effect of Visfatin -948 G-T polymorphism in predisposition for Alzheimer’s
disease

OBJECTIVES: Alzheimer’s disease (AD) is the most common form of dementia in elderly. It is characterized by
progressive deterioration of cognitive functions. In clinical practice, current criteria for diagnosis of AD are still
largely based on the exclusion of secondary causes and other dementive disorders. Eary diagnosis and
treatment at early stages are very important at AD for the efficacy of treatment. Pointing out a possible
predisposition will be helpful for taking precautions against AD. In our study, we examined the effect of Visfatin
-948 G-T polymorphism as a predisposition for AD.

MATERIALS & METHODS: In the present study, 40 AD patients and 40 healthy control subjects were
included. AD patients were selected consecutively from Dementia outpatient clinic in Dokuz Eylil University,
Department of Neurology between the dates of 20.06.2009-20.03.2010. Control cases were selected from the
healthy elderly volunteer persons with similar demographic features. We studied -948 G-T polymorphism from
AD patients and healty controls peripheric blood samples with real-time PCR using allel specific primer and
melting curve analysis. Beside -948 G-T polymorphism we investigated serum fasting glucose levels (FGL) ,
LDL, HDL, triglyceride, total cholesterol and C-Reactive Protein (CRP). All the patients and controls also were
examined with the Mini Mental State Examination (MMSE), The Rey Auditory Verbal Learning Test (RAVLT),
Benton Facial Recognition Test and Category Naming Test.

RESULTS: There were no significant differences between patients and healthy cases for -948 G-T
polymorphism.

CONCLUSION: According to our experimental group, we show that the -948 G-T polymorphism does not cause
predisposition for AD. Future studies with larger numbers of patients and controls are necessary to clarify exact
role of Visfatin in AD pathogenesis.

Keywords: Alzheimer’s disease, Visfatin, PCR, Dementia, Polymorphism, Cytokine
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Norodejeneratif mekanizmalarin SH-SY5Y mitokondriyal disfonksiyon hiicre
modellerinde diferansiyel protein ekspresyon analiziyle arastirilmasi
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AMAC: Norodejeneratif mekanizmalarin in-vitro yontemlerle arastirilip, aydinlatiimasi amaglanmistir.

GEREC ve YONTEM: SH-SY5Y hiicreleri, elektron tranport zincirinlerindeki 5 adet kompleksin her birine 6zgii
norotoksinler (MPTP, 3NP, Azide, Antimycin, Oligomycin) ile etkilestirilip, LC-MSE temelli bottom-up label-free
diferansiyel proteomik yéntem ile analizleri yapildi. Triptik peptidler nanokromatografi ile ayristirildi. MS ve
MS/MS deneyleriyle de amino asit dizilerinden tanimlama ve kesin miktar tayinleri yapildi.

BULGULAR: 400 adet ylksek glvenirlilikte protein tanimlandi ve mutlak miktarlari 6lguldi. Tanimlanan
proteinler, biyolojik slireg, molekiler fonksiyon ve hiicresel yerlesimlerine gore otomatik olarak siniflandirilarak,
her hlicre modeline 6zgli, enerji metabolizmasinda, stres cevabinda ve regllasyonlarda dedisim oldugu
gozlendi.

SONUG: Norotoksine maruz birakilan SH-SY5Y ndéroblastoma hiicreleri, in-vitro mitokondriyal disfonksiyon
modelleri olarak kullanilmak icin uygundur. LC-MS/MS protein ekspresyon dedisimlerini gostermek igin ve
ndrodejeneratif mekanizmalarin anlasilabilmesi igin bagvurulacak giglia bir ydntemdir.

Anahtar Kelimeler: nanoUPLC-ESI-qTOF, Shotgun proteomiks, Nérodejenerasyon

Differantial protein expression analysis of SH-SY5Y cell models to elucidate
neurodegenerative mechanisms

OBJECTIVES: Central nervous system carries complex processes and requires methods to understand the
aberrant mechanisms that define the deviation from the normal physiology. Liquid chromatography coupled to
high definition mass spectrometry found increase usage in the study of neuroproteomics to pinpoint altered
pathways and disease specific biomarkers to find new drug targets. The study involves in-vitro neuroblastoma
cell disease model to differentiate specific pathways related to AD, PD, and HD.

MATERIALS & METHODS: LC-MSF based bottom-up label-free differential proteomics expression analysis was
applied to electron transport complex specific neurotoxin induced neuroblastoma cells. Tryiptic peptides
generated were fractionated by nano chromatograpy and amino acid sequences for the identification and
absolute quantification was achieved by the MS and MS/MS experiments.

RESULTS: 400 high confidence protein identifications were achieved and absolute amounts were quantified.
Automated classification of identified proteins based on biological processes, molecular function and cellular
compartmentation shows that there are cell model specific alterations in pathways related to energy
metabolism, stress response, regulation, etc.

CONCLUSION: Neurotoxin treated SH-SY5Y neuroblastoma cells are viable in-vitro mitochondrial dysfunction
models to study neurodegeneration. LC-MS/MS is a powerful method to quantify protein expression changes
and can help understand pathways involved in neurodegenerative mechanisms.

Keywords: nanoUPLC-ESI-qTOF, Shotgun proteomics, Neurodegeneration
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Mortalin gen ekspresyonuna erythropoietinin etkisi
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AMAC: Eritropoetin (Epo) hematopoietik bir blylme faktdrl ve sitokindir. Son yillarda yapilan galismalar
Epo’nun sinir sisteminde 6nemli sitoprotektif 6zellikleri oldugu gdsterilmistir.

Mortalin bir 1s1 sok proteini olup, HSP 70 ailesindendir, 74 kDa’luk bir saperondur. Esas olarak mitokondride
bulunmaktadir. Cogalma, canlida gesitli fonksiyonlarin korunmasi ve stresse yanit gibi dnemli fonksiyonlara
sahiptir. Calismamizin amaci SHSY-5Y hicrelerinde Mortalin gen ekspresyonunda Epo’nun rollini arastirmaktir.
GEREC ve YONTEM: SHSY-5Y néroblastoma hiicreleri Epo (1U/ml, 10 U/ml) dozlari ile 24 saat muamele
edilmistir. Daha sonra bunun Mortalin ekspressiyon seviyelerini gdézlemlemek igin Western-blot ve RT-PCR
yapilmistir.

BULGULAR: Yapilan ilk denemelerde Epo’nun Mortalin gen ekspresyonu Ulzerine etkisi gdzlenmemistir.

SONUC: Mortalin genine Epo’nun etkisi, differansiye SHSY-5Y’de incelenmelidir.

Anahtar Kelimeler: Eritropoietin, Mortalin, SHSY-5Y

The effect of erythropoietin on mortalin gene expression

OBJECTIVES: Erythropoietin (Epo) is a hematopoietic growth factor and cytokine which stimulates
erythropoiesis. In recent years, Epo has been shown to have important cytoprotective features in the nervous
system. Mortalin is a heat shock 70 family protein, a 74kDa chaperone. It has been mainly localized to
mitochondria. It is an essential protein and has functions related to proliferation, functional maintenance and
stress response. Our study aimed to show that wheather Epo regulates Mortalin gene expression in SHSY-5Y
cells.

MATERIALS & METHODS: SHSY-5Y neuroblastoma cells were treated with Epo (1U/ml, 10 U/ml) for 24
hours. To observe Mortalin expression levels Western blotting and RT-PCR was performed.

RESULTS: According to first results, Epo has not showed any effect on Mortalin gene expression.
CONCLUSION: The effect of Epo on Mortalin gene expression should be examinated on differentiated SHSY-5Y
cells.

Keywords: Erythropoietin, Mortalin, SHSY-5Y
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Fare Parkinson modelinde dokosaheksaenoik asitin koruyucu etkisi ve
mekanizmasi
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AMAGC: Bu calismanin amaci fare Parkinson modelinde dokosaheksaenoik asitin ekisini ve etki mekanizmasini
arastirmaktir.

GEREC ve YONTEM: Calismada 60 adet C57BL/6 fare (10 aylik, 25-30 g) kullanilmistir. Fare Parkinson modeli,
1-metil-4-fenil-1,2,3,6-tetrahidropiridin (MPTP) enjeksiyonu ile olusturulmustur. Dokosaheksaenoik asit, deney
gruplarina gavaj yoluyla uygulanmistir. Motor aktivite, cubuk testi ile belirlenmistir. Substansiya nigra
dokusunda siklooksijenaz-2 (COX-2), kaspaz-3 enzim aktiviteleri ve prostaglandin E2 (PGE2), nikleer faktor
kappa-B (NF-kB) seviyeleri belirlenmistir.

BULGULAR: MPTP uygulanan farelerde motor bozukluk (p<0.05) gézlenmistir. MPTP + DHA grubunda ise MPTP
grubuna gore motor fonksiyonlarda gelisme (p<0.05) tespit edilmistir. MPTP uygulamasi COX-2 ve total COX
aktivitelerini arttirmistir (p<0.01). MPTP + DHA grubunda ise MPTP grubuna kiyasla COX-2 ve total COX
aktivitelerinde azalma (p<0.05) saptanmistir. MPTP ve MPTP + DHA gruplarinda kaspaz-3 aktivitesi kontrol
grubuna goére artmistir (p<0.001). MPTP grubunda PGE2 diizeyi kontrole gore artarken (p<0.05), MPTP + DHA
grubunda MPTP grubuna goére azalma (p<0.05) saptanmistir. MPTP grubunda NF-kB protein seviyesi azalirken
(p<0.01), MPTP + DHA grubunda MPTP grubuna kiyasla herhangi bir degisiklik tespit edilmemistir.

SONUC: DHA'nin deneysel Parkinson modeli Gzerine koruyucu etkisinde COX-2 ve PGE2 olasi yolaklar arasinda
sayilabilir.

Anahtar Kelimeler: Parkinson hastalidi, 1-metil-4-fenil-1,2,3,6-tetrahidropiridin, Dokosaheksaenoik asit,
Siklooksijenaz-2, Prostaglandin E2

The protective effect and the mechanism of docosahexaenoic acid in a mouse
model of Parkinson’s disease

OBJECTIVES: This study aimed to investigate the effect of docosahexaenoic acid (DHA) in a mice model of
Parkinson’s disease (PD).

MATERIALS & METHODS: Sixty male C57BL/6 mice (10 months old, weighing 25-30 g) were used
throughout all experiments. Mice model was created by 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)
and DHA was given by gavage. Motor activity of mice was evaluated via the pole test. Cyclooxygenase-2 (COX-
2), caspase-3 activities, prostaglandin E2 (PGE2) and nuclear factor kappa-B (NF-kB) levels were determined in
SN.

RESULTS: Mice treated with MPTP showed motor deficits (p<0.05) as compared to control. Significant
improvement (p<0.05) was observed in MPTP + DHA group when compared to MPTP group. Treatment with
MPTP significantly increased (p<0.01) the activity of COX-2 and total COX in SN when compared to the control
group. Docosahexaenoic acid caused a significant decrease (p<0.05) in total COX and COX-2 activity in SN of
mice given MPTP. Caspase-3 activity was significantly increased (p<0.001) in MPTP and MPTP + DHA group
when compared with control. Levels of PGE2 increased (p<0.05) in MPTP group when compared to control in
SN. Docosahexaenoic acid treatment in MPTP group reduced (p<0.05) PGE2 in SN. Nuclear factor kappa-B
levels were found to be decreased (p<0.01) in SN of MPTP group. However, NF-kB protein level of SN was
unaltered in MPTP + DHA group when compared with MPTP group.

CONCLUSION: Cyclooxygenase-2 and PGE2 will be potentials pathways in the protective effects of DHA in
experimental PD.

Keywords: Parkinson’s disease, 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine, Docosahexaenoic acid,
Cyclooxygenase-2, Prostaglandin E2
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Multiple Skleroz hastalarinin serum, ve nétrofillerinin lipit peroksidasyon ve
antioksidan parametreleri ile nétrofillerindeki Ca*? salinim degerlerinin
arastirilmasi
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AMAC: Reaktif oksijen tirleri (ROT) antioksidan parametreler arasindaki dengenin reaktif oksijen tirlerinin
lehine bozulmasi sonucu multiple skleroz (MS) gibi noérolojik hastaliklari da igeren oksidatif stres durumu
olusmaktadir. Bu calismamizda GSH, GSH-Px ve LP dederlerini tespit ederek MS hastalarinin serum ve
notrofillerindeki oksidatif stres seviyelerini tesipt ettik.

GEREC ve YONTEM: Galismamiz her bir grupta 6 birey olacak sekilde, kontrol ve hasta olmak (izere iki gruptan
olustu. Hasta ve saglikli bireylerden kan alinarak serum ve notrofillerine ayrildilar. Notrofil izolasyon islemi taze
olarak alinan kanin farkl soluslyonlardan farkl hizlarda santrifuj islemine tabii tutulmasi ile gergeklesti. Elde
edilen nétrofiller daha sonra Fura-2-AM floresan boyasi ile boyanarak spektroflorometre cihazinda Ca*? analizine
tabi tutuldular.

BULGULAR: Serum ve noétrofillerdeki GSH, GSH-Px dlizeyleri kontrol grubuna kiyasla hasta grubunda daha
dusik, LP dizeyleri ise hasta grubuna kiyasla kontrol grubunda daha distik bulundu.

SONUC: MS hastalarinin serum ve noétrofillerinde artmis bir oksidatrif durum tespit edildi.

Anahtar Kelimeler: Multiple skleroz, Oksidatif stres; Ca?* salinimi, Nétrofil, Antioksidan

Serum and neutrophil antioxidant and lipid peroxidation parameters, and
neutrophils Ca?* release values in patients with Multiple Sclerosis

OBJECTIVES: Oxidative stress through the changes in the levels of reactive oxygen species and antioxidative
parameters can cause various neurological disorders including multiple sclerosis (MS). We investigated levels of
oxidative stress in serum and neutrophil of patients with MS by investigating reduced glutathione (GSH),
glutathione peroxidase (GSH-Px) and lipid peroxidation (LP).

MATERIALS & METHODS: There were two groups i.e. control, patients with MS with 6 individuals in
each group. Blood samples were taken from both control and patient groups. Neutrophils were isolated from
peripheral whole blood of healthy volunteers and patients with MS. Ca?* signaling analysis were performed in
spectrofluorometer by using Fura-2-AM.

RESULTS: Serum and neutrophil GSH and GSH-Px values were lower in patient group than in control,
although LP levels were higher in patients than in control. We observed some changes in Ca** release in
neutrophil of patients with MS.

CONCLUTION: Multiple sclerosis (MS) patients were found to have elevated oxidative stress in serum and
neutrophil, which suggested disease activating free radical peroxidation.

Keywords: Multiple sclerosis, Oxidative stress, Ca* release, Neutrophil, Antioxidants
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Ak madde lezyonlu migren hastalarinda anti-ndéronal antikorlar
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AMAGC: Migren hastalarinin kranyal manyetik rezonans (MR) incelemelerinde etyolojisi bilinmeyen ak madde
lezyonlari saptanabilmektedir. Bu galismada, migren hastalarinda gériilen ak madde lezyonlari ile anti-néronal
antikor varlidi arasindaki iliskinin arastirilmasi amaglandi.

GEREC ve YONTEM: On yedi ak madde lezyonlu migren hastasi, 19 ak madde lezyonu olmayan migren
hastasi, 20 multipl skleroz (MS) hastasi ve 20 saglkh kontrol galismaya alindi. Olgularin serumlari, sican
beyninin kullanildigi indirekt immunohistokimya yontemiyle anti-néronal immdinglobulin G (IgG) varligi
acisindan test edildi.

BULGULAR: Ak madde lezyonu olan ve olmayan migren hastalarinin demografik, klinik 6zellikleri ve sistemik
antikor sikliklari arasinda fark yoktu. Ancak ak madde lezyonlu migren hastalarinda anti-néronal antikor sikhgi
ak madde lezyonu olmayan migren hastalarininkine oranla belirgin derecede vyilksekti (12/17'ye 2/19)
[p=0.0004]. Anti-néronal antikorlar serebellumun molekiiler tabakasi ve Purkinje hiicrelerinin sitoplazmalari ile
reaksiyon gosterdi. MS hastalarinda ve sadlikli kontrollerde ise anti-néronal antikor saptanmadi [p=0.0001].
SONUGC: Bulgularimiz migren olgularinda saptanan ak madde lezyonlarinin antikor aracih immdunolojik
mekanizmalarla ortaya cikabilecedini ve migren patogenezinde inflamatuvar silreglerin rol oynadigini
distndirmektedir.

Anahtar Kelimeler: Antinéronal antikor, Otoantikor, Otoimminite, Migren, Ak madde lezyonu
Anti-neuronal antibodies in migraine patients with white matter lesions

OBJECTIVES: Magnetic resonance imaging (MRI) studies occasionally display hyperintense lesions within the
white matter of migraine patients. We aimed at investigating the association between these white matter
lesions (WML) and anti-neuronal antibodies.

METHODS & MATERIALS: Seventeen migraine patients with WML, 19 migraine patients without WML, 20
multiple sclerosis (MS) patients and 20 healthy controls were included. Their sera were tested for anti-neuronal
immunoglobulin G (IgG) presence with indirect immunohistochemistry method using rat brain sections.
RESULTS: Migraine patients with and without WML showed identical demographic and clinical features and
systemic antibodies frequencies. However, migraine patients with WML displayed a significantly higher
frequency of anti-neuronal antibodies than those without WML [p=0.0004]. Anti-neuronal antibodies reacted
with the cytoplasm of Purkinje cells and the molecular layer of cerebellum. None of the MS patients and healthy
controls displayed anti-neuronal antibodies [p=0.0001].

CONCLUSION: Our results imply that WML might be caused by antibody-mediated immunological mechanisms
and inflamatory processes might be involved in migraine pathogenesis.

Keywords: Antineuronal antibody, Autoantibody, Autoimmunity, Migraine, White matter lesion
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Adolesan baslangich oral nikotin maruziyeti eriskin erkek sican beyninde BDNF
mRNA ekspresyonunu azaltir
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AMAC: Nikotin bagimhliginda beyin tlrevli nérotrofik faktér (BDNF), 6grenme ve nikotin bagimhliginin
slirdurialmesinde kritik rol oynar. Sigara bagimlilifinda nikotinin tetikledigi BDNF dizenlemesiyle iliskili
calismalarin sonuglan birbiriyle celiskilidir. Bu calismanin amaci istege bagli olarak alinan nikotinin, miktarina ve
cinsiyete gore beyin BDNF mRNA seviyelerinde bir degisiklik olusturup olusturmadigini saptamaktir.

GEREC ve YONTEM: Eriskin erkek ve disi Sprague Dawley sicanlara addlesandan baslayarak eriskinlije 23
hafta boyunca oral yoldan kendi kendine nikotin tercihi uygulanmistir (2 siseli 10-20 mg/L nikotin ya da su; her
ikisinde de 20 mg/L sakarin). Sicanlar nikotin tercihlerine goére gruplandirilarak (n=7-10/grup) 6 grup
olusturulmustur: disi ve erkek, maksimum ve minimum, nikotin tercihi ve kontrol ( 2 sisede de sakkarinli su).
Frontal korteks, striatum ve hipokampus beyin bdlgeleri ayrilarak, yari-kuantitatif tersinir transkripsiyon
polimeraz zincir reaksiyonu (RT-PCR) ile BDNF m RNA ekspresyonu saptanmistir.

BULGULAR: Tim BDNF mRNA verileri incelendiginde cinsiyet farki anlamli olarak ortaya cikmis ve disilerde
BDNF belirgin bir degisiklik gostermezken erkeklerde anlamli azalmalara yol actigi gérulmuistir. Post Hoc
testlerde maksimum nikotin tercih eden erkek grubunun BDNF mRNA seviyelerinde hem frontal korteks (P=
0,026) hem de hipokampus (P= 0,028) ta istatiksel anlamli bir azalma goésterdigi saptanmistir.

SONUGC: Sonuglarimiz, adodlesan dénemde oral nikotin maruziyeti maksimum nikotin tercih eden eriskin
erkeklerin frontal korteks ve hipokampus BDNF mRNA seviyelerini azaltirken, disi siganlarda ayni etkiyi
gergeklestirmedigini géstermistir. Bu durumda, nikotin bagimliiginin néroplastsitesinde yer alan BDNF cinsiyete
gore farkli diizenlenir ve olusan bu etki maksimum nikotin tercih eden erkeklerde daha belirgindir.

Anahtar Kelimeler: Nikotin, Frontal korteks, Hipokampus, BDNF mRNA, Cinsiyet farki

Adolescent onset oral nicotine exposure decreases BDNF mRNA expression in
adult male rat brain

OBJECTIVES: Brain—derived neurotrophic factor (BDNF) plays a critical role in learning and continuation of
dependence in nicotine addiction. Studies related to nicotine induced BDNF regulation in smoking dependence
results are contradictory to each other. The purpose of this study is to determine whether there’s a change in
brain BDNF mRNA levels according to the amount of voluntary nicotine consumption and sex.

MATERIALS & METHODS: Adult male and female Sprague Dawley rats were exposed to oral nicotine self
administration (2 bottles,10-20mg/L nicotine or water, both containing 20 mg/L saccharine) from adolescent to
adult period for 23 weeks. Rats were grouped according to their nicotine preferences (n=7-10/group) resulting
in 6 groups: Female or male maximum-minimum preferring and control(both containing saccharine). Frontal
cortex, striatum and hippocampus were dissected and total RNA was extracted from tissues. Semi-quantitative
reverse transcription polymerase chain reaction (RT-PCR) was performed for BDNF mRNA expression in the
selected brain regions.

RESULTS: Our results showed a significant sex difference, and decreased levels of BDNF mRNA expression in
males were significant but not in females. Post Hoc tests indicated that BDNF mRNA levels of maximum nicotine
preferring male rats were decreased significantly both in frontal cortex (P= 0,026) and hippocampus (P=
0,028).

CONCLUSION: Results suggest that adolescent onset oral nicotine exposure reduces BDNF mRNA levels in
frontal cortex, hippocampus of maximum nicotine preferred adult males, but not in female rats. Thus; oral
chronic nicotine exposure effects BDNF regulation differently in neuroplasticty of nicotine addiction and this
effect could be pronounced only maximum preferred males.

Keywords: Nicotine, Frontal cortex, Hippocampus, BDNF mRNA, Sex difference
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BMSC ve AdMSC'lerin polikaprolakton, polikaprolakton-kollajen nanofibroz yiizeylerde
sinir hiicrelerine farkhlastirilmasi

Merve Capkin®, Soner Cakmak? Feyzan Ozdal-Kurt’, Menemse Giimiisderelio§lu®, Ismet Deliloglu-
Glirhan®

!Hacettepe Universitesi, Fen Bilimleri Enstitiisii, Biyomiihendislik Anabilim Dali, Ankara
?Hacettepe Universitesi, Fen Bilimleri Enstitiisii, Nanoteknoloji ve Nanotip Anabilim Dali, Ankara
3Celal Bayar Universitesi, Fen Fakiiltesi, Biyoloji Béliimii, Manisa

“Hacettepe Universitesi, Miihendislik Fakiiltesi, Kimya Miihendisli§i Béliimii, Ankara

°Ege Universitesi, Miihendislik Fakiiltesi, Biyomiihendislik Béliimii, Izmir

!Hacettepe University, Institute of Science, Department of Bioengineering, Ankara, Turkey

2Hacettepe University, Institute of Science, Department of Nanotechnology and Nanomedicine, Ankara, Turkey
3Celal Bayar University, Faculty of Science, Department of Biology, Manisa, Turkey

‘Hacettepe University, Faculty of Engineering, Department of Chemical Engineering, Ankara, Turkey

°Ege University, Faculty of Engineering, Department of Bioengineering, Izmir, Turkey

AMAGC: Elektro-egirmeyle uretilmis, dlizgin veya gelisigiizel dizili polikaprolakton (PCL) ve PCL-kolajen
nanofibréz ylzeyler kullanilarak, sican yag dokusundan ve kemik iliginden izole edilen mezenkimal kok
hicrelerin (AdMSC ve BMSC) noronal farklilasma ve kontrol ortamlarinda sinir hiicrelerine farklilasmalarinda
ylzey topografisinin etkisi incelenmistir.

GEREC ve YONTEM: Diizgiin veya gelisigiizel dizili PCL ve PCL-kolajen nanofiberler PCL membranlar iizerine
toplanip taramal elektron mikroskobuyla (SEM) karakterizasyonu yapilmistir. AMSC ve BMSC’ler sican yagd
dokusundan ve kemik iliginden izole edilmistir. Hlcreler, akis sitometrisiyle, immunohistokimyasal boyamalarla
karakterize edilmistir. Hiicre tutunmasi SEM ile incelenmistir. Hlicreler nanofibréz matrislerin Gzerinde, néronal
farklilasma ajanlarinin oldugu ve olmadidi; %15 serum, %1 L-glutamin, %0.1 antibiyotik iceren a-MEM
(minimum essential medium) besi ortaminda %5 CO;’li atmosferde ve 37°C’de 14 gin inkibe edilmistir. Hicre
canlihgi ve Uremesi mitokondriyal aktiviteyle belirlenmistir. Sinir hicrelerine farklilasma, immunofloresan
isaretleme yontemiyle néronlara (BIII-Tubulin), astrositlere (glial fibrilliary acidic protein), noral éncul hicrelere
(nestin) ve oligodendrositlere (oligodendrocytes marker) spesifik birincil antikorlar ve bu antikorlara spesifik
floresan isaretli ikincil antikorlar kullanilarak incelenmistir.

BULGULAR: Gelisiglizel nanofiberli ylzeylerin dlizglin dizili nanofiber iceren ylizeye gore hiicre tUremesini daha
cok destekledigi ve hicrelerin nanofiber yénlenmesini takip ettigi belirlenmistir. En iyi néronal farklilasmanin
BMSC'lerde oligodendrosit hiicreleri yoninde oldugu ve bu farklilasmanin en gok diizgin dizili PCL ylzeyde
(immunoreaktivite siddeti 2.91 + 0.29, 3 Gzerinden; p<0.001) gergeklestigi gosterilmistir.

SONUGC: Duzgun dizili PCL-kollajen nanofiberlerin yalnizca PCL igeren nanofiberlere gére Uremeyi daha gok
desteklemesinden dolay! farklilasmanin daha az indiklendigi yorumlanmistir. Hucrelerin oligodentrositlere
farkhlasmalarinin indlkleyici ortam bilesenlerinin konsantrasyonlarina bagl olabilecegi distnilmistir. Dizgln
dizili nanofiberlerin oligodentrositlerle ilgili calismalar icin uygun bir nanotopografik ytizey oldugu belirlenmistir.

Anahtar Kelimeler: Mezenkimal kok hiicre, Elektro-egirme, Polikaprolakton, Kollajen, Sinir hiircelerine farklilasma
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Differentiation of BMSCs and AdMSCs to neural cells on electrospun polycaprolactone and
polycaprolactone-collagen surfaces

OBJECTIVES: The effect of topographical differences of electrospun polycaprolactone (PCL) and PCL-collagen
(PCL-COL) nanofibrous materials on rat bone marrow and adipose tissue derived mesenchymal stem cells’
(BMSCs and AdMSCs, respectively) differentiation to the neuronal cells were investigated.

MATERIALS & METHODS: Aligned and random PCL and PCL-COL nanofibers were collected on PCL
membranes. AdMSCs and BMSCs were isolated from adult rats. Cell characterization was realized by
immunostainings and flow cytometric analysis. The cells were cultivated on nanofibrous surfaces in the
presence of a-MEM (15% serum, 1% L-glutamin, 0.1% antibiotics) with and without neuronal differentiation
factors for 14 days (5% CO, atmosphere at 37°C). The cell attachment and nanofibers’ structure were
investigated by scanning electron microscopy. Growth parameters of the cells were determined by MTT method.
The differentiation was shown by immunofluorescence techniques. Immunofluorescence study was performed
with four different neuronal markers. BIII-Tubulin for neurons, GFAP (glial fibrilliary acidic protein) for
astrocytes, nestin for neural progenitor cells, O4 for oligodendrocytes.

RESULTS: Random nanofibrous surfaces supported cell proliferation better than aligned nanofibrous surfaces
and the cells were followed nanofiber direction. The intensity of the immunoreactivity of differentiated
oligodendrocytes from BMSCs on aligned PCL was highest when compared with other groups (p<0.001).
CONCLUSION: Aligned PCL-COL nanofibrous surfaces supported cell proliferation more than PCL nanofibers so
that they induced neuronal proliferation less. It was thought that concentrations of neuronal induction agents
induced oligodendroglial differentiation. Aligned nanofibrous surfaces may be applicable surface for
oligodendrocytes diffrentiation and cultivation studies.

Keywords: Mesenchymal stem cell, Electrospinning, Polycaprolactone, Collagen, Neural cell differentiation
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Kitosan ve tiirevi ylizeylerin PC12 ve karisik glia hiicrelerinin in vitro sag kalimi
ve proliferasyonuna etkisi
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AMAC: Kitosan dogal bir biyopolisakkarit olarak sinir doku muhendisliginde yaygin olarak arastiriimaktadir.
Periferal doku muhendisligi uygulamalar igin kitosan potansiyel bir aday olmasina ragmen merkezi sinir
sistemindeki hiicrelerle etkilesimiyle iliskili az sayida veri bulunmaktadir. Calismanin amaci; 3 farkli kitosan
tirevi kullanilarak merkezi sinir sisteminin model hiicre hatti olan PC12 ve primer karisik glia hicrelerinin
proliferasyon ve sag kalimini kolaylastiracak optimum ylzeyleri belirlemektir.

GEREC ve YONTEM: Calismada kitosan, kitosan/jelatin ve kitosan/polilizin karisimlarinin (icer farkl
konsantrasyonu secilmistir. Doku kltir kuyucuklari test edilecek malzemelerle kaplanmis ve hiicreler 24, 48,
72 saatlik dederlendirmeler igin bu ylzeylere ekilmistir. Planlanan her bir zaman bitiminde farkli ylzeyler
Gzerindeki hicre sag kalimi ve proliferasyonu MTT, giemsa boyama ve faz kontrast mikroskobisi ile
dederlendirilmistir.

BULGULAR: PC12 hiicreleri %2 kitosan/polilizin ylzeyler lizerinde, % 0,5 and % 1 kitosan/polilizin ylizeylere
gore igin daha iyi proliferasyon gostermistir (p<0.05). Beklenenin aksine, kitosan/jelatin ylizeyler PC12 hicre
proliferasyonu icin negatif etki olustururken o6zellikle %10 kitosan/jelatin yuzeyler karisik glia hicre
proliferasyonu igin pozitif etki olusturmustur (p<0.05).

SONUGC: Merkezi sinir sistemi model noéronlari kitosan/polilizin ylizeylerde daha iyi prolifere olurken
kitosan/jelatin yuzeyler karigik glia hiicrelerinin proliferasyonu igin daha iyi bir nis olusturmustur. Kitosanin iki
kimyasal tirevi birlikte kullanilarak Uretilecek doku iskeleleri fonksiyonel hiicre replasman terapileri igin her iki
hiicre popilasyounun beraber kiiltive edilebilecekleri doku mihendisligi yapilarinin tasarimi igin Gmit vaat
etmektedir.

Anahtar Kelimeler: PC12, Karisik glia, Kitosan, Proliferasyon

Effects of chitosan and its derivative surfaces on proliferation and survival of
PC12 and mixed glia cells in vitro

OBJECTIVES: Chitosan, a natural biocompatible polysaccharide, has been widely investigated in neural tissue
engineering. It is a potential candidate material for peripheral nerve tissue engineering applications, however,
little data has been available describing the interactions of chitosan in the central nervous system. The purpose
of this study is to determine the optimum surfaces to facilitate the proliferation and survival of PC12 cells, one
of the CNS model cell lines, and mixed glia by using 3 different chitosan derivatives.

MATERIALS & METHODS: Selected materials were chitosan, chitosan/gelatin and chitosan/polylysine mixtures
with 3 different concentrations of the latter two. The tested materials were coated onto tissue culture wells and
cells were seeded on these surfaces for 24, 48 and 72 hours. At the end of the scheduled period, cell viability
and proliferation on different materials were observed by MTT, giemsa staining and phase contrast microscopy.
RESULTS: %?2 chitosan/polylysine concentration showed better proliferation characteristics (p<0.05) compared
to % 0,5 and % 1 chitosan/polylysine concentrations for PC12 cells. Contrary to expected, chitosan/gelatin
surfaces induced a negative effect on proliferation of PC12 cells while particularly %10 chitosan/gelatin surfaces
showed a positive effect on mixed glia cell proliferation (p<0.05)..

CONCLUSION: Model CNS neurons show better proliferation on chitosan/polylysine surfaces while
chitosan/gelatin surfaces provide a better niche for mixed glia cell proliferation. A combination of the two
chemical derivatives of chitosan can be a good candidate for designing tissue engineering constructs for culture
of two populations of cells together for functional cell replacement therapies.

Keywords: PC12, Mixed glia, Chitosan, Proliferation
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Prenatal donem ve yetiskin insan neokorteksinde serebral kavernoz
malformasyon-2 (CCM2) proteininin ekspresyonu
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AMAC: Serebral kavernoz malformasyon (SKM), yaklasik 1/200 insidansla gorilen, merkezi sinir sistemindeki
vaskiler malformasyonlar arasinda en yaygin rastlanan malformasyon tipidir. Genetik linkaj analizleri
sonucunda CCM1, CCM2 ve CCM3 adi verilen (ig SKM gen lokusu belirlenmistir. Her ti¢ gen de SKM hastaliginin
patofizyolojisinin ¢6zllebilmesi icin yeni yaklasimlarin ortaya ¢ikmasina olanak saglamistir. Calismamizda, CCM2
proteininin insan prenatal gelisimi sirasinda ve yetiskin neokorteksinde kan damarlarinin olusumuna
katilabilecegdi hipotezinden yola gikarak CCM2 proteininin ekspresyon alanlarinin belirlenmesi amaglanmistir.
GEREC ve YONTEM: CCM2 proteininin ekspresyonu, gelisen ve vyetiskin insan neokorteksinde
immiunhistokimya ve western blot analizleri kullanilarak belirlenmistir.

BULGULAR: immiinhistokimyasal analizlerde CCM2 ekspresyonu, vaskiiler endotelyum ve néroglial prekiirsér
hiicrelerde gelisim sirasinda agikca belirlendi. Yetiskin insan neokorteksinde ise, arteriyel endotelyum, néronlar
ve bazi glial hiicrelerde ekspresyonu dikkat cekiciydi. Immiinhistokimyasal sonuclarimiz western blot analizleri
ile de dogrulandi.

SONUG: Bu ekspresyon modeli, CCM2'nin arteriyel endoteli isaretleyen bir belirtec olabilecegini g&sterirken,
vaskdler kimligin olusumunda bir sebep ya da sonug olabilecedi fikrini de dusiindlirmektedir. Ayrica, CCM2'nin
insan beyin gelisiminde vaskiilogenez ve anjiyogenez sirasinda 6énemli bir rol oynayabilecedi dusundlebilir.
Dahasi, bu galismayla insan neokorteksinin gelisiminde CCM2 proteininin varligi ilk defa gosterilmis olacaktir.

Anahtar Kelimeler: CCM2, insan neokorteksi, immiinhistokimya, Western blot

Cerebral cavernous malformation-2 (CCM2) expression during prenatal
development and adult human neocortex

OBJECTIVES: Cerebral cavernous malformation (CCM) is one of the most common types of vascular
malformations of the central nervous system, affecting nearly one in 200 people. CCM lesions are characterized
by grossly dilated vascular channels lined by a single layer of endothelium. Genetic linkage analyses have
mapped three CCM loci to CCM1, CCM2 and CCM3. All three causative genes have now been identified allowing
new insights into CCM pathophysiology. We hypothesized that the CCM2 protein might participate in blood
vessel formation. Therefore, our aim was to investigate the expression and distribution of CCM2 protein in
human prenatal and adult neocortex.

MATERIALS & METHODS: We reported here the expression patterns of CCM2 by using immunohistochemistry
and Western blot analysis.

RESULTS: CCM2 was obviously detected in vascular endothelium and neuroglial precursor cells during
development and also observed in arterial endothelium, neurons, some of the glial cells in adult neocortex.
CONCLUSION: The expression patterns suggest that it could be one of the arterial markers whether this is
cause or consequence of an altered vascular identity. CCM2 might play a role during vasculogenesis and
angiogenesis during human brain development. Furthermore, with this study, CCM2 have been described for
the first time in developing human neocortex.

Keywords: CCM2, Human neocortex, Immunohistochemistry, Western blotting
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Prenatal donemde uygulanan non steroidal anti inflamatuar ilaglarin disi rat
servikal spinal kord histomorfolojisi lizerine etkileri:
stereolojik bir calisma
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AMAC: Non steroid anti inflamatuar ilaglar (NSAID), prenatal donemde kullanildiklarinda hem anne, hem de
fetus igin zararl etkiler olusturabilmektedirler. Bu ilaglardan biri olan diklofenak sodyum (DS), gebelikte
kullanildiginda merkezi sinir sistemi ve iligkili yapilari etkileyebilmektedir. Ancak spinal kord Uzerine etkilerini
arastiran galismaya rastlanmamistir. Bu galismada, prenatal dénemde uygulanan DS’nin servikal spinal kord
gelisimi Gzerine etkisi stereolojik metodlar kullanilarak arastiriimistir.

GEREC ve YONTEM: Hamile ratlar, ilac uygulanan grup ve kontrol grubu olmak {izere iki gruba ayrildi. ilag
uygulanan gruptaki ratlara hamileligin 5. glintinden baslanarak 20. gunine kadar ginlik 1 mg/kg dozunda DS
(Voltaren, 75 mg/3 ml ampdl, Novartis) intra peritoneal (i.p.) enjekte edildi. Kontrol grubu ratlara ise ayni
stirede gunlik 1 ml/kg serum fizyolojik i.p. enjekte edildi. Dogumdan sonra disi yavrular alinarak 4 haftalik ve
20 haftalik olmak Uzere iki alt gruba ayrildilar.

BULGULAR: Prenatal dénemde uygulanan DS, toplam néron sayisini hem 4 haftalik (p<0,05) hem de 20
haftalik (p<0,01) alt gruplarda kontrol grubuna kiyasla énemli 6lglide azaltmistir. Ayrica, 6zellikle 20 haftalik alt
grupta (p<0,01) olmak Uzere, servikal spinal kord (C1-C4) toplam hacim degerlerinde de 6nemli azalmalar
tespit edilmistir.

SONUC: DS, ratlarda C1-C4 spinal kord segmentlerinin gelisimini ileri derecede etkilemektedir. Ancak
teratojenik etki mekanizmasinin tam olarak anlasilabilmesi igin daha ileri galismalara ihtiyag vardir.

Anahtar Kelimeler: Diklofenak sodyum, Servikal spinal kord, Disi, Sican, Stereoloji

Prenatal exposure to a non steroidal anti inflammatory drug causes
histomorphological changes within the female rat cervical spinal cord:
A stereological study

OBJECTIVES: Nonsteroidal anti-inflammatory drugs (NSAIDs) can have adverse effects on both maternal and
fetus following administration during the prenatal period. Diclofenac sodium (DS), a NSAID, was given during
the pregnancy, may also affect development of the central nervous system (CNS) or related structures.
However, there is no investigation concerning its role in the female cervical spinal cord. In this study, the
effects of DS on the developing cervical spinal cord following administration of the prenatal period were
investigated in the female pups using stereological methods.

MATERIALS & METHODS: Pregnant rats were divided into two groups, namely drug-treated and control
(saline-injected) groups. To obtain the offspring of the drug-treated group, a dose of 1 mg/kg daily for 15 days
of period diclofenac sodium (Voltaren, 75 mg/3 ml ampoule, Novartis) was injected into the pregnant rats
beginning from the 5% day after mating to the 20" day of the pregnancy. To obtain the control group of
offspring, serum physiological at a 1 ml/kg daily dose was injected into the pregnant control rats during the
same period. The female offspring were obtained after delivery and each group was divided into two subgroups
as 4-week-old and 20-week-old.

RESULTS: Prenatal DS administration leads to a significant decrease in the total neuron number in the 4-week-
old (p<0.05) and 20-week-old subgroup (p<0.01). The total volume of the cervical spinal cord segments (C1-
C4) was also estimated. There was a significant difference between the volumes of two groups, especially in the
20-week-old subgroup (p<0.01).

CONCLUSION: It is found that DS significantly decreased not only cell number of gray matter but also the
volume of C1-C4 spinal cord regions of the female rat, and the exact teratogenic mechanism of DS is not clear
yet; therefore it should be investigated.

Keywords: Diclofenac sodium, Cervical spinal cord, Female, Rat, Stereology
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Prenatal donemde uygulanan diklofenak sodyumun 20 haftalik sicanlarin nervus
medianusuna etkisinin arastirilmasi
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AMAC: Bu calismada nonsteroidal anti inflamatuvar bir ilag olan diklofenak sodyum (DS)’nin prenatal dénemde
uygulanmasinin median sinir gelisimi Uzerinde yol acabilece§i muhtemel etkilerin postnatal dénemde
incelenmesi amaglandi.

GEREC ve YONTEM: Calismada kullanilan Wistar albino cinsi, eriskin disi sicanlar ile erkek sicanlar giftlesmeye
birakildi (150-200g; n= 6). Gebe kaldigi kabul edilen sicanlar; higbir islemin yapilmadigi kontrol grubu, serum
fizyolojik (SF) uygulanan grup ve diklofenak sodyum (DS) uygulanan grup olmak Ulzere g gruba ayrildi. SF
grubuna ginlik 1 mil/kg SF; DS grubuna ise glinlik 1mg/kg DS, gebeliklerinin 5. gliniinden 19. ginline kadar
enjekte edildi. Dogumdan sonraki 20. haftada sakrifiye edilen erkek ve disi siganlarin sag nervus medianuslari
dissekte edildi. Elektron mikroskobik incelemesi yapilan median sinir orneklerinden elde edilen 1pm
kalinhdindaki kesitler toluidin mavisi ile boyandi. Kesitlerde bilgisayar destekli stereolojik analiz sistemi (CAST-
GRID) kullanilarak akson sayisi, akson alani ve miyelin kilifi kalinhigi analizleri yapildi.

BULGULAR: Analizlerden elde edilen bulgularin istatistiksel olarak degerlendirilmesi sonucunda erkek sigan
gruplari arasinda akson sayisi bakimindan anlamli bir fark olmadigi (p>0,05); yine akson alani ve miyelin kilif
kalinhgi olgimlerinde de gruplar arasinda anlamli bir fark olmadigi (p>0.05) goézlendi. Yirmi haftalik disi
siganlardan olusan kontrol, SF ve DS gruplarina ait 6rnekler lzerinde yapilan benzer 6lgimler sonucunda da;
gruplar arasinda akson sayisi, akson alani ve miyelin kilifi kalinhgi bakimindan anlamli bir fark olmadigi
(p>0.05) goruldi. SF ve DS uygulanan gruplarda hic bir parametre acisindan cinsiyete bagl bir fark
bulunmadigi (p>0.05), buna karsin, kontrol grubunda erkek ve disi sicanlardan elde edilen sinir 6rnekleri
Uzerinde yapilan akson sayisi, akson kesit alani ve miyelin kilif kalinhdi degerlendirmesinden elde edilen
sonuglara gore; s6zl edilen gruplarin tim parametreler agisindan birbirlerinden anlamli 6lgtide farkli oldugu
(p<0.05) gobzlendi. DS grubundan elde edilen median sinir 6rneklerinde herhangi bir makroskobik anomali
gozlenmedi. Fakat miyelin kiliflarda yer yer blziisme ve dejenerasyonun oldugu mikroskobik incelemelerde
tespit edildi.

SONUGC: Disilerde ve erkeklerde, kontrol ve deney gruplari arasinda, yirminci haftada hig bir parametre
bakimindan anlamh fark gdézlenmemistir. Gruplar arasinda bir farkin olmamasi; disilerde ve erkeklerde periferik

sinir gelisiminin bu haftada iyi korundugunu distndirmektedir.
Anahtar Kelimeler: Diklofenak sodyum, Median sinir, Stereoloji, Sigan
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Investigation of the median nerve of 20 week-old rats exposed to diclofenac sodium at
the prenatal period

OBJECTIVES: The aim of this study was to investigate the possible effects of diclofenac sodium (DS) on
median nerve which were exposed during prenatal life at 20-week-old rats.

MATERIALS & METHODS: For this purpose, adult female rats (Wistar albino) were left with adult male rats for
mating. They were divided equally into three groups (n=6; 150-200g) such as control, physiological saline (PS)
and diclofenac sodium (DS) groups. The pregnant control group rats were not exposed to any substance. The
pregnant PS and DS groups were exposed to saline (1ml/kg) and DS (1ml/kg) from 5% day to 19 day of the
gestation period, respectively. After postpartum, all male and female rat pups 20-week-aged were sacrificied,
and their right median nerves were dissected. After electron microscopic processes they were embedded in
resin with 1um thick sections. After toluidine blue staining, numbers of axons, cross section area of axons and
myelin thickness were estimated using the stereology work station (CAST-GRID).

RESULTS: According to our results; there is no significant difference between groups of males with regard to
number of axons (p>0.05). Also cross section area of the axon and the myelin sheath thickness measurements
revealed no differences in males (p>0.05). When same analysis was carried out on the nerve of female rats,
there was no significant difference among groups in respect of parameters (p>0.05). Sex-related difference in
terms of all parameters were not observed between the PS and the DS groups (p>0.05). On the other hand,
the male and female rats that belong to the control group were significantly different from each other in terms
of axon number, axon cross sectional area and myelin sheath thickness (p<0.05). There was no drug-
dependent macroscopic abnormality in median nerve samples observed in this study. However, myelin sheath
degeneration and shrinkage were detected microscopically.

CONCLUSION: The control and experimental groups i.e. PS and DS of females and males were not different
from each other with regard to any parameter at the twentieth week.

Keywords: Diclofenac sodium, Median nerve, Stereology, Rat
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Civa buharina maruz kalma beyincikteki Purkinje hiicrelerinin azalmasina neden
olabilir
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AMAGC: Ginumuzde agir metallerin endistriyel kaynakli olarak gevreye salinimi ya da mesleki olarak alinmasi
dnemli saglik problemlerine neden olmaktadir. Ornedin metalik civa buharina maruz kalan deney havanlarinda
ve insanlarda tremor ve periferik polindropati ile sonuglanan motor ve duyusal bozukluklar gérilmektedir.
Benzer birgok klinik gézleme karsin civa buharina maruz kalmanin beyinde yol agtigi histopatolojik ve morfolojik
dedisikliklere iliskin calismalar oldukga az sayidadir. Bu galismada metalik civa buharina maruz kalan disi
siganlarin beyincik yapilarinin histolojik ve stereolojik agidan incelenmesi amaglanmistir.

GEREC ve YONTEM: Bu calismada Atatiirk Universitesi Deneysel Uygulama ve Arastirma Merkezinden Etik
Kurul Onayi ile elde edilen 12 adet Wistar albino cinsi erigkin disi sican (200 gr adirliginda) 6zel olarak
tasarlanmis fanus icerisine yerlestirildi. Bu islemi takiben denekler 45 giin boyunca 1 mg/m?3/giin civa buharina
maruz birakildi. Hicbir uygulama yapilmayan denekler ise kontrol amacgh kullanildi. Deney sonunda tim
deneklerden elde edilen beyincik o6rnekleri rutin prosedire gore takip edilerek i1sik mikroskobik dizeyde
stereolojik ve histolojik acidan dederlendirildi.

BULGULAR: Calismada elde edilen bulgulara gére toplam purkinje hiicresi sayisi kontrol ve deney gruplarinda
sirasi ile 440.000 ve 390.000 olarak bulundu (p<0.01). Ayrica Purkinje hicrelerinin ortalama hacmi de deney
grubunda kontrole kiyasla azalmisti (p<0.05). Civa buharina maruz kalan deneklerin beyincik tabakalarinin
hacimleri degerlendirildiginde grantler hlicre tabakasinin hacminin anlamli 6lglide azaldigi (p<0.05), diger
tabaka hacimlerinde ise anlamli bir degisiklik olmadigi saptandi (p>0.05).

SONUG: Akut ve kronik etkileri kesin olarak bilinmeyen adir bir metal olan civanin olasi toksik etkileri g6z
onlinde tutarak daha kontrolli ve bilingli kullaniimasi, Maruz kalan bireylerde motor ve bilingsel sorunlarinin
yasanmamasi agisindan blylk 6nem tasimaktadir. Ayrica bu calismadan elde edilen sonuclarin gésterdigi lizere
endlstri ve tip alaninda yaygin olarak kullanilan civa denekler ve muhtemelen de insanlarin merkezi sinir
sistemleri lzerinde olumsuz etkiler olusturabilmektedir.

Anahtar Kelimeler: Civa buhari, Beyincik, Stereoloji, Histopatoloji, Sican

Exposure of mercury vapor may lead to decrease in cerebellar Purkinje cells

OBJECTIVES: One environmental problem of concern today is occupational or environmental exposure to
metallic mercury vapor which has been reported to result in tremor, peripheral polyneuropathy and both motor
and sensory disturbances in experimental animals or humans. Similarly, although many clinical observations in
the brain caused by exposure to mercury vapor, histopathological studies on morphological changes is a few
number. In this study, it was aimed to determine stereological and histological structure of cerebella among
female rats exposed to metallic mercury vapor.

MATERIALS & METHODS: In this study we used 12 adult female Wistar albino rats (200 g in weight) obtained
from Experimental Research and Application Center of Ataturk University with ethic approval, and they were
placed into a specially designed glass cage. Along this experiment for 45 days, subjects were exposed to 1
mg/m3/day mercury vapor. No application was used for the control subjects. At the end of the experiment,
cerebellum samples were obtained from all subjects and processed for routine light microscopic level and
stereological and histological aspects were assessed.

RESULTS: The total number of Purkinje cells was defined as 440,000 and 390,000 in the control and
experimental groups, respectively (p<0.01). In addition, the mean volume of Purkinje cells in the experimental
group was significantly decreased compared to controls (p<0.05). In subjects exposed to mercury vapor,
volume of cerebellar granular cell layer significantly decreased (p<0.05), there was no significant change in
volume of the other layers (p> 0.05).

CONCLUSION: Acute and chronic effects of mercury are not certainly known. So, more controlled and
conscious using of the mercury with taking into account of their possible toxic effects has great importance in
terms of exposed individuals, so as to avoid motor and cognitive problems. In addition, our results show that
mercury widely used in the field of industry and medicine may cause neuro-degeneration in rats and probably
humans.

Keywords: Mercury vapor, Cerebellum, Stereology, Histopathology, Rat
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Metalik civa buharina maruz kalan sicanlarda hipokampus hasari: Stereolojik ve
histolojik bir calisma
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AMAGC: Bilinen bir gevre kirletici olan civa buharina kronik olarak maruz kalmanin sinir dokusu Uzerinde toksik
etkiler olusturabilecegi bildirilmektedir. Bu galismada, metalik civa buharina maruz kalan disi siganlarin
hipokampuslarinin stereolojik ve histolojik yontemle dederlendiriimesi amaclandi.

GEREC ve YONTEM: Bu calismada kullanilan 12 adet eriskin disi Wistar albino cinsi sigan (agirliklari ortalama
200 g) etik kurul onayi ile Atatiirk Universitesi Deneysel Arastirma ve Uygulama merkezinden elde edildi ve
Ozel olarak tasarlanmis bir cam fanusun igerisine yerlestirildi. Denekler 45 giin boyunca 1 mg/m3/gilin civa
buharina maruz birakildi. Kontrol grubundaki hayvanlara ise higbir uygulama yapilmadi. Deney sonunda bitin
hayvanlardan elde edilen hipokampus &érnekleri rutin 151tk mikroskobu ve stereolojik analiz igin hazirlandi.
BULGULAR: Sican cornu ammonisinde toplam piramidal hlicre sayisi fiziksel parcalama teknigi kullanilarak
tahmin edilmistir. Bdylece civa buharina maruz kalmanin cornu ammonisteki toplam piramidal hiicre sayisini
kontrol grubuna kiyasla anlaml 6lgtide azalttigi saptanmistir (p <0.01). Kontrol grubunda piramidal htcrelerin
morfolojisi normal iken, deney grubunun hipokampuslarinda, koyu boyanmis ve kigilmus gekirdekli piramidal
hiicreler kolayca segilebilmekteydi.

SONUGC: Elde edilen veriler bir agir metal olan civa buharinin bu buhara maruz kalan siganlarin
hipokampuslarinda piramidal hlicre kaybina yol acabilecedini gostermektedir. S6z konusu hlicre kaybi oksidatif
stresten kaynaklanabilir.

Anahtar Kelimeler: Civa buhari, Hipokampus, Stereoloji, Histopatoloji, Sigan

Hippocampal damage in methallic mercury vapor-intoxicated rats: A
stereological and histological study

OBJECTIVES: Mercury vapor is a well-known environmental pollutant toxic to the nervous tissue, when
chronically exposure. In this study, we evaluate stereological and histological structure of hippocampi among to
female rats exposed to metallic mercury vapor.

MATERIALS & METHODS: In this study we used 12 adult female Wistar albino rats (200 g in weight) obtained
from Experimental Research and Application Center of Ataturk University with ethic approval, and they were
placed into a specially designed glass cage. Along this experiment for 45 days, subjects were exposed to 1
mg/m3/day mercury vapor. No application was used for the control subjects. At the end of the experiment,
hippocampus samples were obtained from all animals and processed for routine light microscopy and
stereological analysis.

RESULTS: The total number of pyramidal cells in rat cornu ammonis was estimated using the physical
fractionator technique. It was found that exposure to mercury vapor significantly reduced the total pyramidal
cell number in the cornu ammonis of the control group (P < 0.01). Also in the hippocampi of experimental
group, pyramidal cells with darkly stained and shrunken perikaryon can be easily seen while the morphology of
the pyramidal cells in the control group was normal.

CONCLUSION: Our data confirm that mercury can induce oxidative stress in hippocampus and this alteration
may lead to pyramidal cell loss in the hippocampus of rats exposed to vapor of this heavy metal.

Keywords: Mercury vapor, Hippocampus, Stereology, Histopathology, Rat
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Neuronal Loss and Hippocampal Sican hipokampusunda yiliksek yagh diyetin
neden oldugu hasar ve hiicre kaybi: stereolojik ve histopatolojik bir calisma
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AMAG: Obezite, 6zellikle yag orani yiiksek gida tiketiminin artmasina bagl olarak ortaya gikan ve metabolik
hastaliklar tetikleyen onemli bir risk faktérudur. Hipokampus 6grenme ve hafiza igin oldukca 6nemli olan ve
nérogenezi yetiskinlikte de devam eden bir alandir. Yiksek yagl diyetin, 6grenme ve hafiza gibi bilissel
yetenekleri ve hipokampal sinaptik plastisiteyi azaltarak biling kaybina ve bazi nérodejeneratif hastaliklara yol
actigi bildirilmektedir. Bu galismanin amaci yiksek yagl diyetin hipokampusun histomorfolojisi lizerine olan
etkilerini incelemektir.

GEREC ve YONTEM: 20 adet disi Sprague Dawley sican (150-200g) Ondokuz Mayis Universitesi Deney
Hayvanlar Arastirma Merkezi‘'nden (Samsun) etik kurul onayi ile alinarak rasgele esit iki gruba ayrildi. Kontrol
grubunu olusturan denekler ticari yemle (%7-10 yag, %68-70 karbonhidrat, %18-20 protein, %1-2 vitamin ve
mineral; 210 kcal/100 g/gin) 3 ay slreyle beslendi. Yiksek yagl diyet grubundaki denekler ise yuksek yagh
diyetle (%40 yag igeren) ayni stre boyunca beslendiler. 3 aylik slire sonunda kontrol ve ylksek yagh diyet
grubundaki deneklerin hipokampuslari stereolojik ve histopatolojik olarak incelendi.

BULGULAR: Hipokampus piramidal hiicrelerinin hem sayisal yogunluk hem de toplam néron sayisi acisindan
ylksek yagl diyet grubunda ©nemli derecede azaldigi tespit edildi (p<0.01). Fakat hipokampus hacminde
kontrol grubuna kiyasla onemli bir fark gozlenmedi. Histopatolojik olarak koyu sitoplazmal ve piknotik
gekirdekli gérinimleri ile dejenere olduklari dustnilen néronlarin sikga izlenmesi dikkat gekiciydi.

SONUG: Bu calismadan elde edilen bulgular ylksek yagl diyetle beslenmenin asiri artan vicut yaglanmasina
bagli olarak beyin morfolojisi ve morfometrisi (izerinde bazi anormalliklere sebep olabilecegini géstermektedir.

Anahtar Kelimeler: Yiksek yagl diyet, Hipokampus, Stereoloji, Histopatoloji, Sigan
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Damage Caused by High Fat Diet in Rat: A Stereological and
Histopathological Study

OBJECTIVES: Obesity is major risk factor for the onset of metabolic disorders, and results from increased food
consumption, including excess saturated fat. The hippocampus is important for learning and memory, and
neurogenesis there continues into adulthood. Some studies reported that high-fat diet (HFD) disrupts cognition
and contributes to neurodegenerative diseases, as well as impairing hippocampal synaptic plasticity and
cognitive abilities such as learning and memory. In this study we aimed to evaluate effects of high fat diet on
histo-morphology of hippocampus.

MATERIALS & METHODS: In this study, twenty adult female Sprague Dawley rats (150-200 g each) from the
Experimental Animals Research Center (Ondokuz Mayis University, Samsun, Turkey) with ethical approval were
randomly allocated into two equal-sized groups. In the control group, rats were fed a commercial rat diet (7-10
% fat, 68-70% carbohydrate, 18-20% protein, 1-2% vitamins and minerals; 210 kcal/100 g/day) for 3 months,
and rats in the high-fat diet group were fed a high-fat diet (40% calories as fat) for the same period of time.
Hippocampi of control and high fat diet fed rats were analyzed stereologically and histopathologically.
RESULTS: Both numerical density and total number of pyramidal cells of hippocampus were significantly
reduced in HFD fed rats (p< 0.01). But the volume of the hippocampus was not significantly changed when
compared with those of the controls. Histopathologically, degenerated neurons with dark cytoplasm and
pycnotic nuclei were detected in hippocampi of HFD fed group.

CONCLUSION: As a result of the study, it was thought that high fat intake may cause some of the
abnormalities in brain morphology and morphometry associated with excess body fatness.

Keywords: High Fat Diet, Hippocampus, Stereology, Histopathology, Rat
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Pluronic f127 ile birlestirilmis biiyiime hormonlarinin ketamin tarafindan
indiiklenen norotoksisite iizerine etkisi

Dilek Mercan', Mehmet Emir Yalvac!, Albert Rizvanov'?, Fikrettin Sahin®

!Yeditepe Universitesi, Mimarlik ve Miihendislik Fakiiltesi, Genetik ve Biyomiihendislik Bolimii, Istanbul
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lyeditepe University, Faculty of Engineering and Architecture, Department of Genetics and BioEngineering, Istanbul, Turkey
2Kazan State University, Faculty of Biology and Soil Sciences, Department of Genetics, Kazan, Russia

AMAC: Ketamin insan ve hayvanlara enjekte edilebilen nonkompetitif NMDA reseptor antagonistidir. Ketamin'in
ameliyat suresince kullanildiginda norotoksisiteye ve hiicre 6limiine neden oldugu gosterilmistir. Ayrica uzun
stireli Ketamin alimi Alzheimer hastaliginin ayirici bir 6zelligi olan hiperfosforile tau pozitif hicrelerinin sayisini
arttirmaktadir. Bu galismada, ilag gonderiminde kullanilan Pluronic F127 ve biylime hormonlari ile Ketamin’in
indukledigi norotoksisiteyi ortadan kaldirmayi amacladik.

GEREC ve YONTEM: ilk olarak Pluronic F127 SH-SYS5Y hiicrelerine uygulanmistir ve hiicre canlihdi MTS testi ile
Olgllmustir. Pluronic F127'nin toksik olmayan konsantrasyonu (80 pM) blylime hormonlari ile kanistirilmis ve
Ketamin’in indiikledigi nérotoksisiteye maruz kalan SH-SY5Y hiicrelerine tatbik edilmistir. Hiicre canhhgi 24 saat
sonra MTS testi ile dlgllmustdr.

BULGULAR: Sonuglarimiz FGF, IGF ve BDNF'in toksisiteyi azalttigini géstermekle birlikte; Pluronic F127, bu
blyime hormonlari ile birlestirildiginde etkilerini arttirmistir. Diger taraftan NGF, VEGF ve IGF Ketamin'in
indiikledigi hiicresel toksisiteyi ancak Pluronic F127 varliginda azaltmistir.

SONUC: Bu data bize Ketamin’in yan etkilerini iyilestirmede Pluronic F127'nin blylime hormonlarinin etkisini
arttirdigini 6ne strmektedir. Pluronic F127, Ketamin’in olumsuz etkilerini azaltmak igin tipta etken olarak
kullanilabilir.

Anahtar Kelimeler: Ketamin, Anestezik, Alzheimer, Pluronic F127

Role of F127 combined growth factors in ketamine induced neurotoxicity

OBJECTIVES: Ketamine is a noncompetitive N-methyl-D-aspartate (NMDA) receptor antagonist which is used
in human and animal medicine as an injectable anesthetic. Recently it was shown that Ketamine gives rise to
neurotoxicity and cell death during surgical operations. Furthermore, long-term ketamine administration
increases hyperphosphorylated tau positive cells, which is a hallmark of Alzheimer’s disease. In this study, we
aimed to antogonize the Ketamine induced neurotoxicity by applying growth factors, Fibroblast Growth Factor
(FGF) Insulin-Like Growth Factor (IGF), Brain-Derived Neurotrophic Factor (BDNF), Nerve Growth Factor (NGF),
Vascular Endothelial Growth Factor (VEGF)] and Pluronic F127, a drug delivery reagent.

MATERIALS & METHODS: Firstly Pluronic F127 was applied on SH-SY5Y cells and cell viability was measured
by using MTS test. Non toxic concentration (80uM) of F127 was mixed with growth factors and applied on SH-
SY5Y cells exposed neurotoxicity induced by Ketamine. After 24 hours the cell viability was measured by using
MTS test.

RESULTS: Our results demonstrated that FGF, IGF and BDNF reduced the toxicity, however, Pluronic F127
increased the level of recovery when combined with these factors. On the other hand NGF, VEGF and IGF only
exerted neuroprotection when they are combined with F127.

CONCLUSION: The data suggest that Pluronic F127 increases the efficiency of growth factors in ameliorating
the side effects of Ketamine. Pluronic F127 might be used as an agent in medicine to reduce the advers effects
of Ketamine.

Keywords: Ketamine, Anesthetic, Alzheimer disease, Pluronic F127
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Contribution to understanding of biophysical mechanisms of electromagnetic
fields non-thermal effects realized on cerebellar purkinje cell activity

Roman Grigorian®, Akif Maharramov?

Institute of Evolutionary Physiology and Biochemistry of Russian Academy of Sciences, St. Petersburg, Russia
?Yeditepe University, Faculty of Medicine, Department of Biophysics, Istanbul, Turkey

OBJECTIVES: This presentation aims at cerebellar Purkinje cell (PC) investigation supported Electromagnetic
Fields (EMF) non-thermal biological effects possible basic biophysical mechanisms taking into account Bose
Condensation (BC) principle, Electromagnetic Response Element (EMRE) concept and Relativity Theory (RT)
estimation of EMF energy absorbed.

MATERIALS & METHODS: Adult cats anesthetized, and decerebrated with the destruction of central
thermoregulatory mechanisms served as the objects (125 cats) of investigations in 5 complementary series. PC
extracellular impulse activities were registered by glass microelectrodes. Exposition of cerebellum to EMF of
microwave range (460MHz) with tissue temperature rise about 1-2 °C in 10 min. of different intensity
irradiation was conducted by Russian physiotherapeutic apparatus “Romashka”. For imitation of EMF thermal
effects it has been, for the first time, applied a special method to provide maximum resemblance between
cerebellar tissue temperature changes as in imitation of thermal effects and EMF energy absorption, as well. All
experimental data were subjected to F-criterion analysis for statistical evaluation.

RESULTS: Experiments showed that the volumetric temperature increases in cerebellum in result of EMF
energy absorption imitations, were accompanied by increasing dispersions in the PC activity frequency current
versus time diagrams compared to its average value with a significant stability of the latter. But EMF exposure
of even 3-4 times less duration than 10 min. applied as a necessary physiotherapeutic period caused not only
great increase in the average frequency, but also smoothed over the increasing dispersion on the background of
cerebellar tissue temperature increase. It was intriguing that the more the EMF intensity, meaning higher
temperature increases, the higher the average frequency.

CONCLUSION: The data obtained reveal the importance of EMF non-thermal bio-effects as a dominant factor
relative to energetic effects even then the latter had a vital effect in cerebellum for PC activity. These results
are estimated and discussed successfully on the basses of principles RT, BC and EMRE concept.

Keywords: Purkinje cell, Electromagnetic Field, Nron-thermal effects, Bose Condensation, Electromagnetic
Response Element, Relativity theory
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Cok diisiik frekanshi manyetik alanin tek basina ve insiilinle kombinasyonunun
normoglisemik ve diyabetik sicanlarin analjezisi lizerindeki akut ve kronik etkisi

Mehmet Ilkay Kosar®, Tuncer Demir?, Ayse Demirkazik®, Kéksal Deveci*, Ercan Ozdemir®, Sefa
Gliltiirk®
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AMAGC: Calismamizin asil amaci ¢ok disik doz manyetik alanin (MF) analjezik etki olusan normoglisemik ve
diyabetik siganlar Uzerindeki akut ve kronik etkisini belirlemektir.

GEREC ve YONTEM: 53 sican rastgele alti gruba ayrildi. Sham, MF maruziyeti yok; Manyetik Alan grubu, MF
maruziyeti; Diyabetes Mellitus (DM) grubu, streptozotocin ile olusturulan DM; DMMF grubu, DM arti MF
maruziyeti; DMI grubu, DM arti insilin tedavisi; DMIMF grubu, DM arti insilin tedavisi artt MF maruziyeti. Tim
siganlar galismanin baslamasindan sonraki 30 glin igerisinde analjezik duzeylerini belirlemek igin kuyruk gekme
latanslarina (TFLs) bakildi. MF, DMMF ve DMIMF gruplarindaki sicanlara 30 giin boyunca 165 dakika/glin olmak
lzere (B=5mT) MF'ye maruz birakildi. Tim siganlarin ortalama arteryel kan basinglari (MABP) kayit edildi.
BULGULAR: Tum gruplarda, 1, 2, 3, 4, 5, 7, 8, 10 ve 30. ginlerdeki pre-TFLs dederleri post-TFLs
dederlerinden genellikle daha diistkti (p<0.05). MF grubunun 3. ve 4. gln TFLs dederleri en Ust dizeye
ulasirken DMMF grubunda 4. ve 5. glinde zirve yapmistir (p<0.05). DMI grubunun 1, 2, 3 ve 4. giin pre-TFLs
dederleri 6,7,8,10 ve 30. glin dederlerinden anlamh olarak disuktir (p<0.05). DMIMF grubunun 5. ve 6. glin
pre-TFLs dederleri 1, 2, 3, 4, 7, 8, 10 ve 30. gun dederlerinden anlamh olarak yuksektir (p<0.05). sham
grubunun pre ve post-TFLs dederleri diger gruplarin dederlerinden genellikle daha dusiktir (p<0.05).
Streptozotosin ile olusturulan diyabetik siganlarin kan basinglarinda artis gézlendi (p<0.05).

SONUGC: Manyetik alan normoglisemik sicanlarda 3. ve 4. glinlerde analjezik etki olusturdu. Ayni sekilde
diyabetin major komplikasyonlarindan diyabetik noéropatinin akut ve kronik hyperalgesic semptomlarinin
giderilmesinde Manyetik Alan etkili bir segenektir. Diyabet kan basincinin artisina neden olurken MF'nin bir etkisi
g6zlenmemistir. MF uygulamasi diyabetin asiri agri gibi diyabetin akut ve kronik septomlarini dizeltebilir.

Anahtar Kelimeler: Kuyruk cekme testi, Diabetes mellitus, insilin, Manyetik alan, Analjezi

Acute and chronic effects of extremely low frequency magnetic field alone or in
combination with insulin on the analgesia of normoglycemic and diabetic rats

OBJECTIVES: The main purpose of the present study was to determine the antinociceptive effect of extremely
low frequency magnetic field (ELF-MF, 50 Hz) exposure on normoglicemic and diabetic rats.

MATERIALS & METHODS: Fifty-three rats were randomized into six groups: sham, not exposed to Magnetic
Field (MF); exposed to MF; diabetes mellitus (DM), DM induced with streptozotocin (STZ); DM plus MF (DMMF);
DM plus insulin therapy (DMI) and DM plus insulin therapy plus MF (DMIMF). All the rats underwent tail flick
latencys (TFLs) measurement to evaluate the analgesia 30 days after the beginning of experiments. The rats in
MF, DMMF, and DMIMF groups were exposed to MF (B=5 mT) for 165 min every day during 30 days. Mean
arterial blood pressure (MABP) of the rats were recorded.

RESULTS: Overall, the pre-TFLs were significantly lower than post-TFLs on days 1, 2, 3, 4, 5, 7, 8, 10, and 30
in all groups (p<0.05). The TFLs of magnetic field group peaked at 3th and 4th days wheras the TFLs of
diabetes plus magnetic field group peaked at 4th and 5th days (p<0.05). The pre-TFLs of the DMI group on
days 1, 2, 3, and 4 were significantly lower than the pre-TFLs on days 6, 7, 8, 10, and 30 (p<0.05). On day 5
and 6, the pre-TFLs of the DMIMF group were higher than pre-TFLs on days 1, 2, 3, 4, 7, 8, 10, and 30
(p<0.05). Overall, the pre and post-TFLs of sham group were lower than those of all groups on all days
(p<0.05). A significant increase of MABP was observed in streptozotocin-induced diabetic rats (p<0.05).
CONCLUSION: The magnetic field produced antinociception in tail-flick test in normoglicemic rats at 3 to 4
days. The magnetic field is an effective choice for the relief of acute and chronic algesia symptoms in
progressive diabetic neuropathy, which is a major diabetic complication, especially at 4 to 5 days. DM increases
MABP but MF causes no additional effect. The treatment of MF can ameliorate both acute and chronic symptoms
of diabetes, such as hyperalgesia.

Keywords: Tail flick test, Diabetes, Insulin, Magnetic field, Analgesia
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Erkek wistar sicanlarinda su labirenti 6grenmesi ve davranissal garesizlik
etkilesimleri

Ceyda Sayali, Merve Cebi, Emre Lagin, Resit Canbeyli

Bogazigi Universitesi, Psikobiyoloji Laboratuari, Istanbul

Bogazici University, Psychobiology Laboratory, Istanbul, Turkey

AMAGC: Depresyonla 6grenmenin iligkisi tzerine yeterli bilgi mevcut degildir. Hayvan modelleri, 6grenme ve
depresyon arasindaki iliskiye isik tutmakta kullanilabilir.

GEREC ve YONTEM: Bu calisma, yetiskin erkek Wistar siganlarinda Morris Su Labirenti (MSL) ile mekansal
6grenmeyi, iki zorunlu yluzme testi ile de (ZYT) davranigsal caresizligi olcerek bu iliskiyi incelemektedir.
Davranigsal cgaresizlikte, ikinci zorunlu ylzme testi (ZYT2) slresince gorilen hareketsizligin birincisine gore
artmasi depresyon belirtisi olarak kabul edilmektedir. Calisma, 6grenmenin depresyon Uzerindeki etkisini
ZYT'lerden bir hafta 6nce uygulanan MSL ile dlgmustir (n=16; MSL/ZYT grubu). Ayni sekilde, depresyonun
6grenme Uzerindeki etkisi, ayri bir gruba once iki ZYT ve bir hafta sonra MSL uygulamasi ile saptanmistir
(n=16; ZYT/MSL grubu). MSL art arda 5 glin boyunca biiytk bir havuzda (160 cm gap) 6lgiImustir.
BULGULAR: MSL'de 6grenme, bes gln iginde platformu bulmadaki strenin ne kadar hizh azaldigi kriteri ile
olgtildii. MSL/ZYT grubundaki deneklerden daha iyi 6grenenler, daha koétl 6grenenlere gére ZYT'inde anlaml bir
bicimde daha uzun sureli hareketsizlik gosterdi. Buna karsilik ZYT/MSL grubunda ZYT'deki hareketsizlik ile
MSL'nde 6grenme arasinda anlaml bir iliski bulunamadi.

SONUG: Sonugclar, bilissel performans ve depresyon arasindaki etkilesimin asimetrik oldugunu gostermekte.
Sonuglarimiz, ZYT'nin yliksek bir 6grenme bileseni oldugu gorisiine destek saglamaktadir.

Anahtar Kelimeler: Depresyonla 6grenme, Davranissal garesizlik, Mekansal 6grenme, Zorunlu ylizme testi,
Morris su labirenti
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Interactive effects of water maze learning and behavioral despair in male wistar
rats

OBJECTIVES: There is ample evidence that depression is often accompanied by cognitive impairment in
humans and animals. Less is known about the impact of cognitive performance on depression. Animal models
can shed light on the interaction between learning and depression and provide the basis for investigating
related brain mechanisms.

MATERIALS & METHODS: The present study investigated the interaction between learning and depression in
male Wistar rats by assessing spatial learning using a Morris water maze (MWM) task with a hidden platform
and depression by means of behavioral despair (BD) as measured by two consecutive daily forced swim tests
(FSTs). In BD, increased duration of immobility in the second forced swim test (FST2) compared to the first is
considered an indication of depression. The study assessed the impact of learning on depression by
administering MWM followed a week later by FSTs in one group (n=16; MWM/FST group). Similarly, the
relationship between depression and subsequent learning was investigated in a second group (n=16; FST/MWM
group) by administering FSTs first, followed by MWM task a week later. MWM was measured over 5 consecutive
days in a large pool (160 cm diameter) with 5 daily trials.

RESULTS: In the MWM/FST group, when rats were evaluated on the basis of decreasing latency to find the
hidden platform over 5 days, those that learned faster subsequently showed significantly longer durations of
immobility in the FSTs (and more BD) than those that learned more slowly. In the FST/MWM group, on the
other hand, rats that displayed longer durations of immobility in FST2 did not perform differently in the MWM
task than those with shorter durations of immobility.

CONCLUSION: The results point to an asymmetry in the interaction between cognitive performance and
depression. Our findings support the view that forced swimming model of depression has a strong learning
component.

Keywords: Depression learning, Behavioral despair, Spatial learning, FST, MWM
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7-NI ve ODQ’'nun farelerde yiyecek tercihinin sosyal gecisi testinde kokusal
bellek iizerine etkileri

Oduz Mutlu, Fiiruzan Yildiz-Akar, Ipek Komsuodglu-Celikyurt, Giiner Ulak, Faruk Erden
Kocaeli Universitesi, Tip Fakiiltesi, Farmakoloji Departmani, Kocaeli

Kocaeli University, Faculty of Medicine, Department of Pharmacology, Kocaeli, Turkey

AMACGC: Nitrik oksid (NO) 6grenme ve bellek islevlerinde kritik rol oynayan hiicrelerarasi bir molekuldir. Nitrik
oksid sentaz (NOS) inhibitdrleri ve guanilat siklaz (GS) inhibitdrlerinin bilissel fonksiyonlar Gzerindeki etkileri ile
ilgili geliskili literatlir bulgulari bulunmaktadir. Bu calismanin amaci, farelerde yiyecek tercihinin sosyal gegisi
testinde bir NOS inhibitorii olan 7-nitroindazol (7-NI) ve bir GS inhibitéri olan 1H-[1,2,4]oxadiazolo[4,3-
a]quinoxalin-1-one (ODQ)’'nun hipokampal bagimli kokusal bellek Gzerine etkilerini arastirmaktir.

GEREC ve YONTEM: Balb-c erkek farelere testin retansiyon denemesinden énce intraperitoneal olarak 7-NI
(15 mg/kg), ODQ (3,10 mg/kg), L-arjinin (100 mg/kg) + 7-NI (15 mg/kg) veya fizyolojik salin (n=6/grup)
uygulandi. Kocaeli Universitesi Etik Komitesi tarafindan etik onay alindi. Sonuglar tek yénlii ANOVA post-hoc
Tukey testi kullanilarak degerlendirildi.

BULGULAR: 7-NI ve ODQ (10 mg/kg) testin retansiyon denemesinde, isaretli/isaretli olmayan yiyecek
tiketimini (sirasiyla p<0.05, p<0.01) ve toplam yiyecek tlketimini (sirasiyla p<0.001, p<0.05) azaltti. Bu
parametrelerin azalmasi kokusal bellegin bozuldugunu géstermektedir. 7-NI'un neden oldugu bu azalmanin NO
yolagina bagh olup olmadigini dederlendirmek amaciyla 7-NI'den 6nce uygulanan L-arjinin, 7-NI'un neden
oldugu isaretli/isaretli olmayan yiyecek tlketimindeki ve toplam yiyecek tiiketimindeki azalmay! tersine gevirdi
(sirasiyla p<0.01, p<0.001).

SONUG: Bulgularimiza gore, NO/sGMP/GS yolaginin inhibisyonu, farelerde yiyecek tercihinin sosyal gegisi
testinde hipokampal bagimli kokusal belledi bozucu yonde etki géstermektedir.

Anahtar Kelimeler: 7-NI, ODQ, Yiyecek tercihinin sosyal gegisi testi, Fare

Effects of 7-NI and ODQ on olfactory memory in the social transmission of food
preference test in mice

OBJECTIVES: Nitric oxide (NO) is an intercellular messenger that has been suggested to play a critical role in
learning and memory processes. There are controversial results for the effects of nitric oxide synthase (NOS)
inhibitors and guanylate cyclase (GC) inhibitors on cognitive function in the literature. The aim of this study is
to investigate the effects of a NOS inhibitor 7-nitroindazole (7-NI) and a GC inhibitor 1H-[1,2,4]oxadiazolo[4,3-
a]quinoxalin-1-one (ODQ) on hippocampal dependent olfactory memory in the social transmission of food
preference test (STFP).

MATERIALS & METHODS: Male Balb-c mice were treated intraperitoneally by 7-NI (15 mg/kg), ODQ (3,10
mg/kg), L-Arginine (100 mg/kg) + 7-NI (15 mg/kg) or physiological saline (n=6/group) before the retention
trial of STFP test. Ethical approval was granted by the Kocaeli University Ethics Committee. Results were
evaluated using one-way ANOVA post-hoc Tukey’s test.

RESULTS: In the retention trial of STFP test, 7-NI and ODQ (10 mg/kg) decreased cued/non-cued food eaten
(p<0.05, p<0.01; respectively) and total food consumption (p<0.001, p<0.05; respectively). Decreasement in
these parameters reflects the deterioration of olfactory memory. L-arginine administered before 7-NI to
evaluate if the impairing effect of 7-NI is dependent on NO pathway or not, reversed 7-NI-induced decrease in
cued/non-cued food eaten and total food consumption (p<0.01, p<0.001; respectively).

CONCLUSION: Our results confirm that inhibition of NO/cGMP/GS pathway might disturb hippocampal
dependent olfactory memory in mice in the social transmission of food preference test.

Keywords: 7-NI, ODQ, Social transmission of food preference test, Mice
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7-NI ve ODQ’'nun farelerde i1sinsal kollu labirent testinde uzaysal bellek lizerine
etkileri
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Kocaeli Universitesi, Tip Fakdiltesi, Farmakoloji Departmani, Kocaeli

Kocaeli University, Faculty of Medicine, Department of Pharmacology, Kocaeli, Turkey

AMAGC: Nitrik oksid’in (NO) bilissel fonksiyonlar (zerine etkisi ile ilgili geliskili literatlir bulgulari olmasina
ragmen galismalarin gogunlugunda nitrik oksid sentaz (NOS) ve guanilat siklaz (GS) inhibisyonunun 6grenme ve
bellegi bozdugu gosterilmistir. Bu calismanin amaci bir NOS inhibitori olan 7-nitroindazol (7-NI) ve bir GS
inhibitért  olan 1H-[1,2,4]Joxadiazolo[4,3-a]quinoxalin-1-one (ODQ)’'nun sinsal kollu labirent testinde
hipokampal bagimli bellek Gizerine etkilerini arastirmaktir.

GEREC ve YONTEM: Balb-c erkek farelere testin retansiyon denemesinden énce intraperitoneal olarak 7-NI (15
mg/kg), ODQ (3 ve 10 mg/kg), L-arjinin (100mg/kg) +7-NI (15 mg/kg) veya fizyolojik salin (n=6/grup)
uygulandi. Kocaeli Universitesi Etik Komitesi tarafindan etik onay alindi. Sonuclarin dederlendiriimesinde tek
yonli ANOVA post-hoc Tukey testi kullanildi.

BULGULAR: Isinsal kollu labirent testinde 7-NI ve ODQ hata sayisini arttirdi (p<0.001); 7-NI retansiyon
denemesini tamamlama suresini (latens) uzatirken (p<0.001) ODQ bu parametreyi etkilemedi. 7-NI'un neden
oldugu bu etkilerin NO yolagina bagl olup olmadigini degerlendirmek amaciyla 7-NI'den 6nce uygulanan L-
arjinin, 7-NI'un neden oldugu hata sayisindaki artisi ve retansiyon denemesini tamamlama stresindeki uzamayi
geri gevirdi (sirasiyla p<0.001, p<0.01).

SONUG: Bulgularimiza gére NO/sGMP/GS yolaginin inhibisyonu farelerde isinsal kollu labirent testinde uzaysal
calisan bellegi bozucu yonde etki gostermektedir.

Anahtar Kelimeler: 7-NI, ODQ, Isinsal kollu labirent testi, Fare

Effects of 7-NI and ODQ on spatial memory in the radial arm maze test in mice

OBJECTIVES: Controversial results exist for the effect of nitric oxide (NO) on cognition in the literature
although inhibition of guanylate cyclase (GC) and nitric oxide synthase (NOS) had been shown to impair
learning and memory in most of the studies. The aim of this study is to investigate the effects of a a NOS
inhibitor 7-nitroindazole (7-NI) and a GC inhibitor 1H-[1,2,4]oxadiazolo[4,3-a]quinoxalin-1-one (ODQ) on
hippocampal dependent spatial working memory in the radial arm maze test (RAM).

MATERIALS & METHODS: Male Balb-c mice were treated intraperitoneally by 7-NI (15 mg/kg), ODQ (3 and
10 mg/kg), L-arginine (100 mg/kg) + 7-NI (15 mg/kg) or physiological saline (n=6/group) before the
retention trial of RAM test. Ethical approval was granted by the Kocaeli University Ethics Committee. One-way
ANOVA post-hoc Tukey’s test was used for the evaluation of results.

RESULTS: In the RAM test 7-NI and ODQ significantly increased the number of errors (p<0.001); 7-NI
significantly increased the time spent to complete the retention trial (latency) (p<0.001) while ODQ did not
affect this parameter. L-arginine administered before 7-NI to evaluate if the effects of 7-NI was dependent on
NO pathway or not, significantly reversed the increase in the number of errors and the prolongation in the time
spent to complete the retention trial (p<0.001 and p<0.01; respectively).

CONCLUSION: According to our findings, the inhibition of NO/sGMP/GS pathway may disturb spatial working
memory in the radial arm maze test in mice.

Keywords: 7-NI, ODQ, Radial arm maze test, Mice
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Sodyum metabisiilfit ve quinacrinin, sicanlarda hipokampus bagimh spasiyel
hafiza ve 6grenme iizerine etkileri

Narin Derin, Géksun Basaranlar, Ceren Kencebay, Aysel Adar, Piraye Yargicoglu-Akkiraz
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AMAGC: Gidalar araciidiyla en cok alinan siilfit formlarindan biri olan sodyum metabisilfitin ve non-selektif
fosfolipaz A2 inhibitorl olan quinacrinin ratlarda spasiyel hafiza ve 6grenme lizerine etkileri incelenmistir.
GEREC ve YONTEM: Calismamizda 48 adet, 3 aylk, 250 - 300g adiri§inda erkek Wistar sican kullaniimistir.
Siganlar, kontrol (C), slfit (S) (100mg/kg/gin), quinacrine (Q) (2,5mg/kg/giin) ve quinacrine sulfit (QS)
(2,5mg/kg/giin ve 100mg/kg/giin) gruplar olmak Uzere 4 gruba ayrnilmistir. Tedavi slireci 35 gliin olarak
belirlenmis ve sodyum metabisilfit gavajla, quinacrine ise intraperitoneal enjeksiyonla verilmistir. Madde
uygulamalari bittikten sonra 36. gin Y-maze, 37. gin open field testleri yapilmis ve 38. gun siganlar
eksanguinasyon ile feda edilmistir.

Y-Maze: Labirentin bir kolu kapatilip sicanlar baslangic koluna birakilmis ve her bir sicana diger iki kolu
inceleyebilmesi igin 15 dakika verilmistir. Dért saat aradan sonra kapal olan kol agilmis ve siganlar tekrar
labirente konarak davraniglari 5 dakika boyunca Noldus Ethovision XT sistemi ile kaydedilmistir.

Open Field: Siganlar open field diizenegine birakildiktan sonra davraniglari 3 dakika boyunca Noldus Ethovision
XT sistemi ile kaydedilmistir.

BULGULAR: Y-maze ve open field testlerinde siganlarin ortalama hizlari, aldiklari toplam yol ve novel kolda
kalma sureleri dederlendirilmistir. C, QS ve S gruplarinin hem hiz hem de yol dederleri Q grubuna gore; S
grubunun hiz ve yol degerleri C grubuna gore artmistir. Ayrica, S grubu Q grubuna goére novel kolda daha uzun
sure kalmistir.

SONUGC: Quinacrine uygulamasi siganlarda hipokampus bagimli 6grenmeyi genel olarak kétilestirmisken,
gunluk diyetle alinan sulfit dozunun 6grenme Uzerine olumlu etkilerinin oldugu tespit edilmistir.

Anahtar Kelimeler: Sodyum metabislilfit, Quinacrine, Hipokampus, Y-maze, Open field

Akdeniz Universitesi Tip Fakiltesi Hayvan Deneyleri Yerel Etik Kurul tarafindan onaylanmistir. Akdeniz
Universitesi Bilimsel Arastirma Projeleri Koordinatorligi tarafindan desteklenmistir (2009.02.0122.017).

Effects of sodium metabisulfite and quinacrine on hippocampus dependent
spatial memory and learning in rats

OBJECTIVES: The effects of sodium metabilsulfite, a sulfite compound used as a food preservative, and
quinacrine, non-selective phospholipase A2 inhibitor, on hippocampus dependent spatial memory and learning
in rats are investigated.

MATERIALS & METHODS: Forty eight adult male Wistar rats, weighing between 250-300g were randomly
divided into four groups as fallows: Control group (C), Sulfite group (S) (100mg/kg/day), Quinacrine Sulfite
group (QS) (2,5mg/kg/day and 100mg/kg/day) and Quinacrine group (Q) (2,5mg/kg/day). Sodium
metabisulfite was administered by gavage and quinacrine was given intraperitoneally for 35 days. On days 36,
37 Y-maze and open-field tests were performed respectively and rats were sacrificed by exanguination on 38.
day.

Y-Maze: Rats were placed into the start arm, with one arm (novel arm) blocked and given 15 min to explore
other two arms. After a delay of 4h interval, rats were allowed to explore 3 arms of the maze for 5 min and
tracks were recorded by Noldus Ethovision XT system.

Open-Field: Rats were placed into the center of the field and tracks were recorded for 3 min by Noldus
EthovisionXT system.

RESULTS: Time spent in novel arm, total distance moved and average velocity in Y-maze and open-field tests
are analysed. Distance and velocity values of S group increased with respect to C. Nevertheless, both values of
Q group decreased with reference to C and QS groups. Moreover, S group spent more time in novel arm than Q
group.

CONCLUSION: While quinacrine administration caused hippocampus-dependent learning and memory
impairment, acceptable daily sulfite intake had positive effects on learning and memory.

Keywords: Sodium metabisulfite, Quinacrine, Hippocampus, Y-Maze, Open-Field

Approved by Institutional Animal Care and Use Committee at Akdeniz University Faculty of Medicine.
Supported by Akdeniz University Scientific Research Projects Managements Committee (2009.02.0122.017).

144



Poster Bildiriler / Poster Presentations

P52

Intrauterin donemde strese maruz kaldiktan sonra farkh gevresel kosullarda
yetistirilen sicanlarin davranis parametrelerinin karsilastiriilmasi
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AMAC: Intrauterin ddnemde strese maruz kalan siganlarda, farkl yetistirme kosullarinin yavrularin davraniglari
Uzerindeki etkilerini arastirmak.

GEREC ve YONTEM: Gebeliginin 14-21. giinleri arasinda giinde 3 saat siireyle immobilizasyon stresine maruz
birakilan Wistar siganlardan dogan yavrular; sitten kesilene kadar anneleriyle birlikte birakildiktan sonra, farkli
kosullarda (Zengin=ZK, Standart=SK ve izole=iK) yetistiriimek (zere 3 gruba ayrildi. ZK'daki sicanlar, 12'li
grup halinde gesitli uyaran objelerle zenginlestiriimis ve tlinellerle genisletiimis saydam kafeslerde; SK’dakiler
dértlii gruplar halinde normal boyutlardaki saydam kafeslerde; iK’dakiler ise tek baslarina metal kafeslerde, 6
hafta sitreyle barindirildi. Her kosuldan benzer sayidaki disi ve erkek sicanlarin lokomotor aktivite dizeyleri
aktivitemetre sistemi ile, anksiyete ve depresyon dizeyleri ise; yulkseltiimis arti labirent ve zorlu ylzme
testleriyle degerlendirildi.

BULGULAR: Horizontal, vertikal, stereotipik aktivite diizeyleri ve test siresince katedilen mesafe hem gruplara,
hem de cinsiyete gére anlamh farkhliklar gésterdi. Ozellikle stereotipik aktiviteler, ZK ya da IK'da yetistirilen
disilerde erkeklere oranla anlamli diizeyde (p<0,001) dusik bulundu. Zorlu ylizme testinde de ZK'da yetistirilen
disilerin depresyon parametrelerinin anlaml 6lgiide (p<0,01) azalmis oldudgu; erkeklerin ise tam tersine
depresyona yatkinlhiginin fazla oldugu ve caresizligi daha cabuk kabullendigi go6zlendi. Farkli kosullarda
yetistirilen disilerin anksiyete dizeylerinde anlaml bir fark bulunamazken; ZK’da yetistirilen erkeklerin kapali
kolda kalma sureleri, SK'da yetistirilen yavrulara oranla daha uzun (p<0,05), toplam kol giris-gikis sayilari ise
daha dislik olarak bulundu (p<0,001).

SONUGC: Prenatal donemde strese maruz kaldiktan sonra farkh kosullarda yetistirilen yavrularin davranis
parametreleri cinsiyete gore anlamh farklhlklar géstermektedir. Cevresel kosullarin zenginlestirilmesi erkeklerde
depresyona yatkinlik ve anksiyete diizeyi bakimindan olumsuz etkilere yol acarken; disilerde tam tersine olumlu
etkilere neden olmaktadir.

Anahtar Kelimeler: Prenatal stres, Davranis, Zengin gevre, Sosyal izolasyon

ESOGU-Bilimsel Arastirma Projeleri Komisyonu tarafindan desteklenmistir (Proje numarasi: 200911016).

Evaluation of behavioral parameters of rats reared in different environmental
conditions following intrauterine stress exposure

OBJECTIVES: To investigate the effects of different environmental conditions on behaviors of pups exposed to
intrauterine stress.

MATERIALS & METHODS: Pups, born from Wistar rats exposed to immobilization stress between their
gestational days 14-21 for three hours, were left with their mother until weaning and then divided into three
groups to rear in different conditions (Enriched=EC, Standard=SC, Isolated=IC). Rats in EC were housed as a
group of 12 animals in large plexiglass cages connected via tunnels and enriched with a variety of stimulating
objects; SC were housed as a group of 4 animals in regular size plexiglass cages and IC were housed
individually in metal cages for six weeks. Locomotor activity levels of equal number of rats from each gender
were assessed by activitymeter system; anxiety and depression levels were assessed by plus maze test and
forced swim test.

RESULTS: Horizontal, vertical, stereotypic activity levels and total distance were shown significant differences
according to both groups and gender. Particularly stereotypic activities were found significantly lower (p<0.001)
in females reared in EC or IC in comparison to males. In forced swim test also, depression parameters of
females reared in EC were found significantly reduced (p<0.01); but males were found more susceptible to
depression and more quickly learned helplessness. While anxiety levels of females reared in different conditions
were not significantly different; in males reared in EC, duration of stay in the closed arm were found
significantly longer (p<0.05) and total number of entries were found significantly lower (p<0.001) than those
reared in SC.

CONCLUSION: Behavioral parameters of pups reared in diverse conditions following exposure to stress during
prenatal period were shown significant gender-dependent differences. While enrichment of environmental
conditions leads to negative effects in males, in terms of vulnerability to depression and anxiety; in females, in
contrary, causes positive effects.

Keywords: Prenatal stress, Behavior, Enriched environment, Social isolation

Supported by ESOGU-Scientific Research Projects Commission (Project number: 200911016).
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Kainik asit ile status epileptikus olusturulan sicanlarda levatirasetam’in
ogrenme, hafiza ve davranis iizerine etkileri
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AMAGC: Otuz dakikadan uzun stren konvilziyon ya da ayni sire iginde biling yerine gelmeden devam eden seri
konvilziyonlar status epileptikus (SE) olarak adlandirilir. SE gerek hayati tehdit etmesi, gerekse de ciddi
sorunlar olusturmasi nedeniyle hizla taninip tedavi edilmesi gereken bir tablodur. Yeni nesil antiepileptik ilaglar
arasinda yer alan Levetirasetam’in klinikte SE olgularinda kullanimi ve etkilerine ait oldukga az veri
bulunmaktadir. Sunulan galismada immatir hayvanlarda kainik asit (KA) ile status epileptikus modeli
olusturulurak Levetirasetam’in 6grenme, hafiza ve davranis lizerine etkileri degerlendirilmistir.

GEREC ve YONTEM: Arastirmada 21 giinlilk 23-50 gr arasinda toplam 24 adet erkek, Spraque-Dawley sican
kullanildi. Bunlardan 15 tanesine tek doz 10 mg/kg Kainik asit (Sigma) intraperitoneal olarak verildi ve SE
olusumu goézlendi. Diger 9 tanesine tek doz KA sonrasi 14 gin boyunca 200 mg/kg dozunda Levetirasetam
(Keppra) intraperitoneal olarak verildi. SE'den iki hafta sonra uzamsal 6grenme Morris su tanki, emosyonel
6grenme T labirent testi ile davranis degisiklikleri ise acik alan diizeneginde dederlendirildi.

BULGULAR: Veriler Independent T Testi'nde analiz edildi. Agik alan testinde, yikseltilmis T labirent testinde ve
Morris su tankinda gruplar arasinda anlaml bir fark bulunamadi (p>0.05).

SONUGC: KA ile olusturulan SE modelinde levetirasetamin davranis, 6grenme ve hafiza parametreleri Gzerinde
etkili olmadigi saptanmistir.

Anahtar Kelimeler: Kainik asit, Immatur sican, Status epileptikus, Ogrenme

Erciyes Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir (Proje numarasi: TSD-09-781).

The effects of levetiracetam on learning, memory and behavior in rats with
kainic acid-induced status epilepticus

OBJECTIVES: Status epilepticus (SE), is currently defined as a single clinical seizure lasting more than 30 mins
or repeated seizures over a period of more than 30 mins without intervening recovery of consciousness. SE
need to be life threatening, as well as to create serious problems because of an entity that must be rapidly
recognized and treated. There is very little data about the new generation of antiepileptic drugs and the effects
of the use of the levetiracetam clinical cases of SE. In this research, kainic acid (KA)-induced SE was formed in
immature rats to evaluate the effects of levetiracetam on learning, memory and behavior.

MATERIALS & METHODS: Experiments were carried out on male Spraque-Dawley rats, 21 days old, weighing
23-50 g. KA-induced SE rats (15 rats) were injected with 10 mg/kg intraperitoneal kainic acid and rats were
observed. For 14 days, nine rats received 200 mg/kg Levetiracetam (Keppra) after KA-induced SE. Two weeks
after SE, spatial learning was evaluated with Morris water maze, emotional learning was evaluated with T maze
and behavioral changes was evaluated with open field.

RESULTS: Data were analyzed with Independent T Tests. No differences were found on open field area tests,
elevated T maze and Morris water maze between groups (p>0.05).

CONCLUSION: In conclusion, in kainic acid-induced SE model, levetiracetam had no effect on behavior,
learning and memory parameters.

Keywords: Kainic acid, Immature rat, Status epilepticus, Learning

Supported by Erciyes University Scientific Research Projects Committee (Project number: TSD-09-781).
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Stres, Morris su tankinda spasyal bellek performansina etkili mi?
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AMAGC: Calismamizda, stresin Morris su tankinda spasyal bellek performansina etkisinin olup olmadigini
gbstermeyi amacladik.

GEREC ve YONTEM: Galismada 22 adet Wistar Albino cinsi sican kullandik. Siganlar kontrol (n=10) ve stres
(n=12) olmak tzere 2 gruba ayrildi. Bellek performansi Morris su tankinda uzak hafiza deneyi ile degerlendirildi.
Stres uygulamasi su tanki deneylerinden 6nce her hayvana 10 dakika hareketsizlik stresi uygulanarak yapildi.
Sicanlarin uzak hafiza deneyindeki ilk dért gin atislarinda platformu bulma sureleri, besinci giin atisinda ise 1
dk boyunca kadranlarda gecirdikleri sireler kaydedildi. Siire verilerinin normal dagilima uygunlugunu test
etmek icin Shapiro-Wilk normal testi uygulandi. Kontrol ve stres gruplarini her gin icin olan sire degerleri
acisindan karsilastirirken Student t ve Mann Whitney U testleri kullanildi. Giinler arasinda sire dederleri
acisindan yapilan karsilastirmalarda ise Tekrarlanan Olgimli Anova testi ve bu teste ait ikili karsilastirmalar igin
de LSD testi uyguland.

BULGULAR: Hem kontrol grubunda hem de stres grubunda 1. gin atisi ile 3. ve 4. gliin atislari arasinda
platformu bulma slreleri agisindan anlamli fark bulunurken (kontrol grubu igin sirasiyla p=0.001, p<0.001,
stres grubu igin sirasiyla p<0.001, p<0.001) iki grupta da 1. gliin ve 2. gin atislarinda platformu bulma
sirelerinde fark gdzlenmiyordu. Gruplar arasinda ginler agisindan anlamh bir fark yoktu. 5. glin atisinda ise
hem kontrol grubunda hem de stress grubunda kadranlarda gegirilen sire agisindan anlamh fark bulundu
(sirasiyla p<0.001, p=0.27).

SONUC: Hareketsizlik stresi, Morris su tankinda sicanlarin hem ilk doért ginlik atislarda platformu bulma
slirelerini hem de 5. giin atislarinda dogu kadraninda gegirdikleri siireleri etkilemedi.

Anahtar Kelimeler: Spasyal bellek, Stres, Ogrenme

Does stress affect spatial memory performance in Morris water maze?

OBJECTIVES: We aimed to investigate if stress has an effect on spatial memory in Morris water maze.
MATERIALS & METHODS: Twenty two Wistar Albino types of rats were used in our study. Rats were divided
into 2 groups as control (n=10) and stress (n=12). Memory performance was evaluated using long term
memory experiment in Morris water maze. Stress was applied to each rat before water maze test for 10
minutes by applying immobilization stress. For the first 4 days in the long term memory experiments of rats,
time to find platform and at fifth day, time spent at quadrant was recorded. Shapiro-Wilk normality test was
used to test the normal distribution of the data. Student t and Mann Whitney U test were used in comparing
data of control and stress groups for time spent each day. Repeated measures analysis of variance was applied
in comparison of time spent among days and LSD was used to test pair comparisons.

RESULTS: Both in control and stress group, significant difference was found between 1st and 3rd and 1st and
4th day in the time spent to find the platform (control group p=0.001, p<0.001, respectively, stress group
p<0.001, p<0.001, respectively). There was no significant difference between 1st and 2nd day in the time to
find the platform in both groups. On 5th day, a significant difference was found in both control and stress
groups in the time spent on quadrant (p<0.001, p=0.27, respectively).

CONCLUSION: Immobilization stress did not affect the time to find platform in the first 4 days and the time
spent on east quadrant in 5th day in Moris water maze.

Keywords: Spatial memory, Stress, Learning
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Hayvanlarda 6grenme kapasitesi ile hipokampustaki CaMIIa ve pCaMIla
seviyeleri arasindaki korelasyonun geng¢ Long Evans sicanlarda arastirilmasi
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AMACGC: Sunulan calismanin amaci davranis testindeki performanslarina goére “iyi” ve “kotl” 6grenen olarak
siniflandirilan geng erkek Long Evans sigan populasyonunda kisa ve uzun sireli bellekteki bireysel varyasyonun
CaMKIlIa ve fosforile formu pCaMKII proteininin hipokampustaki seviyesine bagl olup olmadigini incelemektir.
GEREC ve YONTEM: Sicanlar kismen pekistirilmis radyal labirentteki performanslarina gére “iyi” ve “koti”
dgrenen olarak siniflandinimistir. “lyi” ve “kéti” 6grenen sicanlarin hipokampuslarindaki CaMKIIa ve pCaMKII
proteinlerinin seviyesindeki farkliliklari belirlemek igin Western Blot teknidi uygulanmistir.

BULGULAR: Calismadan elde edilen sonuclara gére hipokampus beyin bdlgesine bagli olarak bilinen mekansal
o0grenme testinde cok iyi ve cok kotlu performans gosteren sicanlar arasinda hipokampustaki CaMKIIa’nin
ekspresyonunda (toplam CaMKIIa konsantrasyonuna bakilinca) veya aktivasyonunda (fosforile edilen CaMKIla
konsantrasyonuna bakilinca) fark gérilmemistir.

SONUC: Daha o6nce vyapilan bircok arastirmada farmakolojik ve/veya genetik yodntemlerle CaMKII'nin
ekspresyonunun veya aktivitesinin bastiriimasinin hem hiicresel (LTP) hem de davranigsal bellegin olusumunu
engelledigi gdsterilmistir. Bu negatif sonucun birkag sebebi olabilmektedir. Ilki, eder 6§renme egitiminin
tetikledigi CaMKII'nin aktivasyonunun sadece hipokampusun belli bir hiicre kitlesine sinirlandiriimis oldugunu
varsayarsak, tim bolgeden alinan protein ekstrakt (zerinde yapilan Western blot analizinde bu degisiklik
kamufle edilmis olabilir. Diger taraftan, daha 6nce yapilan bazi calismalarda, CAMKII aktivasyonunun 6grenme
slirecinin erken safhalarinda 6nemli oldugu goésterilmistir. Ancak, mevcut deneylerde uygulanan egitim
modelinde uzun sireli bellek izlerinin olusmasinin yani sira her oturumda kisa sureli bellegin calistiriimasi
gerekmekteydi ve “koétiu” 6grenen siganlar “iyi” 6grenenlere nazaran hem uzun hem de kisa sireli bellek hata
sayisinda anlamli bir artis sergiliyordu. Alinan sonuglar, CAMKII'nin kisa sureli bellek mekanizmasinda énemli bir
rol oynamadidina isaret etmektedir.

Anahtar Kelimeler: Sican, Mekansal bellek, Kismi pekistirilmis 12 kollu radyal labirent, Hipokampus, CaMKIIa

O_I_DT_U Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir. (Protokol numarasi: 2009/01-06.03.2009).
TUBITAK tarafindan desteklenmistir (SBAG-1095133).

Study of the relation between the animals’ learning capacity and the
hippocampal levels of CaMIIa and pCaMIla in random population of Long Evans
rats

OBJECTIVES: The aim of the present study is whether individual variations in long-term and short-term
memories of rats classified as “good” and “poor” learners according to their performance in behavioral task is
related with expression of CaMKIIa and its phosphorylated form (pCaMKII) in hippocampus.

MATERIALS & METHODS: Young male Long-Evans rats were classifed as “good” and “poor” learners based on
their performances in partially baited radial arm maze. The molecular levels of CaMKIla ve pCaMKII proteins in
the hippocampus were determined by Western Blotting.

RESULTS: There is no significant difference in hippocampal CaMKIIa expression or activation (compared to
pCaMKIla concentration) between the rats showing good and poor performance in spatial learning task.
CONCLUSION: In previous studies, it is showed that the decrease of expression or activation of CaMKIIa
inhibit the formation of both cellular (LTP) and behavioral memory. However, in our study, if it is assumed that
CaMKII activation triggered by learning task is restricted to a region of given cells in the hippocampus, the
effect of activation may be camouflaged in Western blot analysis done on the whole hippocampus extract. Also,
as previously shown that CaMKII activation is important in the early phases of learning. However, in the
learning task applied in present study, besides the formation of long-term memory traces, the rats should use
short-term memory in each trial. Furthermore, “poor” learners were showing significant increase in the number
of errors both in long-term and short-term memories. In summary, our results indicate that CaMKII does not
have important role in short-term memory mechanisms.

Keywords: Rat, Spatial learning, Partially baited 12 arm radial maze, Hippocampus, CaMKIIa

Affirmed by the METU Local Ethical Commitee (Protocol number: 2009/01-06.03.2009). Supported by TUBITAK
project (SBAG-1095133).
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insandaki diirtiisel davranisin emosyonel icerikli bilincalti kognitif uyaran
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AMAGC: Susamis deneklerde icecek tliketimi davranisinin emosyonel kognitif igerikli bir uyaranin (gllen yiz)
bilingaltinda islenmesi ile degistirilip degistirilemeyecegini arastirmak.

GEREC ve YONTEM: Deneye 27 saglklh denek, dokuzar kisilik 3 ayri grup olusturularak katilmistir. Goérsel
uyaranlarin gruplara dagihmi séyledir: 1. Kontrol grubu: 16 ms boyunca nétr yliz, 400 ms boyunca yine notr
yluz 2. Cok kisa sireli bilingalti grubu: 16 ms boyunca gllen yiiz, 400 ms boyunca nétr yiz 3. Uzun sureli
bilingalti grubu: 16 ms boyunca nétr yiz, 400 ms boyunca gllen ylz. Resimler toplam 15 kere g0sterilmis,
deneklerden sadece resimdeki kisinin cinsiyetini belirtmeleri istenmistir. Deneklere deney 6ncesinde 6 tane
baharatli kraker yedirilmis, yapilan anket hepsinin susamis oldugunu godstermistir. Deney sonrasinda 25 ml
buzlu cay iceren 6 bardak icecek verilmis, istedikleri kadar icebilecekleri sdylenmistir.

BULGULAR: Kontrol grubu, ortalama 2.0 bardak (50 ml) icecek tuketmistir. 2. grup, ortalama 2.78 bardak
(69,5 ml) icecek tiketmistir. 3. grup ise ortalama 4.11 bardak (102,75 ml) igecek tliketmistir. Kontrol grubu ile
2. grup ve kontrol grubu ile 3. grup arasinda yapilan t-testlerinde belirgin fark gikmistir (p<0.001).

SONUG: Durtlsel bir sire¢ olan icecek tlketimi, bilincalti dlizeyde emosyonel bir uyaran islemlendiginde
dedismektedir. Kisa streli bilingalti uyaran esnasinda denekler énceden 16 ms boyunca gosterilen emosyonel
ylzleri Ust bilingte fark edememis olsa da gllen yliz géren grup, kontrol grubuna gbre daha cok icecek
tiketmistir. Uzun sireli bilingalti islemlemede ise, 400 ms boyunca gosterilen gulen ylzler Ust bilingte
taninmasina karsin, davranigsal tepki cinsiyet ayrimina odaklandigindan kognitif slirecte gllen ylzler yine de
bilingalti etki yaratmistir. Bu grupta da glilen ylizler daha fazla icecek tiiketimine neden olmustur.

Anahtar Kelimeler: icecek tiiketimi diirtiisii, Emosyonel yiizler, Bilincalti emosyonel islemleme

Modification of incentive motivation in human via subconscious cognitive stimuli
with affective content

OBJECTIVES: Investigating whether beverage consumption behavior can be manipulated through cognitive
processing of emotional stimuli (smiling faces) at the subconscious level.

MATERIALS & METHODS: 27 healthy subjects participated under 3 groups of 9 people. The distribution of
visual stimuli with respect to groups is as follows: 1. Control group: Neutral face for 16 ms, neutral face for 400
ms 2. Subliminal subconscious group: Smiling face for 16 ms, neutral face for 400 ms 3. Supraliminal
subconscious group: Neutral face for 16 ms, smiling face for 400 ms. The pictures are shown within 15 trials,
the subjects are only asked to identify the gender of the person. Prior to the experiment, subjects ate 6 spicy
crackers, and a questionnaire indicated that they were all thirsty. After the experiment, the subjects are offered
6 glasses containing 25 ml of ice tea each.

RESULTS: On the average, the control group consumed 2.0 glasses (50 ml) of the beverage. Group 2
consumed 2.78 glasses (69,25 ml), whereas group 3 consumed 4.11 glasses (102,75 ml). Control group versus
group 2 and control group versus group 3 showed statistically significant difference in t-tests (p<0.001).
CONCLUSION: Beverage consumption driven by implicit motivation can be manipulated through subconscious
cognitive processing of emotional stimuli. When exposed to subliminal visual stimuli which lasted 16 ms, the
subjects could not identify the emotional faces; however, they consumed more beverages if they saw smiling
faces instead of neutral ones. In the processing of supraliminal stimuli which lasted for 400 ms, subconscious
emotional processing occurred because the responses involved gender discrimination rather than emotion
identification. Similarly in this group, beverage consumption is found to be higher than that of the control
group.

Keywords: Beverage consumption motive, Emotional faces, Subconscious emotional processing
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Zenginlestirilmis ¢cevrenin Y labirent, acik alan ve delikli tahta performanslari
lizerine etkisi
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AMAGC: Zenginlestiriimis cevrenin beyin ve beyin islevleri lzerine olan pozitif etkileri yapilan c¢ok sayida
calismada goésterilmistir. Zenginlestirilmis gevrenin hafizayi iyilestirdigi ve erken dénemde zenginlestirilmis
cevreye maruz kalmanin cesitli 6grenme becerilerini gelistirdigi bildirilmistir. Bu calismada, zenginlestirilmis
gevrenin lokomotor aktivite, arastirma davranisi ve uzamsal 6grenme Uzerine olan etkisinin arastiriimasi
amaclanmistir.

GEREC ve YONTEM: Galismamizda 2 aylk erkek Wistar siganlar kullanildi. Siganlar normal kafeste tutulan
(n=10) kontrol grubu ve zenginlestirilmis kafeste tutulan (n=10) zenginlestirilmis gevre grubu olmak Uzere 2
gruba ayrildi. Sicanlar zenginlestiriimis kafeste 7 hafta kaldiktan sonra lokomotor aktivitelerini degerlendirmek
icin acik alan, arastirma davranisi igin delikli tahta ve uzamsal 6grenmeyi dederlendirmek igin Y labirent testi
kullanildr.

BULGULAR: Y labirentte, ikinci glin performanslari agisindan zenginlestirilmis gevre grubunda, kontrol grubuna
gore yeni kolda gegirilen siire (p<0.014) anlaml olarak yiksek bulundu. Acgik alanda ise gruplar arasinda
anlamh fark goérulmedi (p>0.05). Delikli tahta testinde, zenginlestiriimis gevre grubunun delige kafa sokma
sayllari kontrol grubuna gére anlamli élglide azalma gosterdi (p<0,001).

SONUG: Zenginlestirilmis c¢evrenin, lokomotor aktivite Uzerine anlaml etkisi olmadigi gb6zlenmistir.
Zenginlestirilmis gevre, arastirma davranisinda azalmaya ve uzamsal 6grenmede artisa neden olmustur.

Anahtar Kelimeler: Zenginlestirilmis gevre, Y labirent, Agik alan, Delikli tahta

Effect of enriched environment on Y maze, open field and hole board
performances

OBJECTIVES: Lots of studies had showed positive effects of enriched environment on brain and brain
functions. Enriched environment improves memory and early exposure to enriched environment improves
various learning ability. In this study, we aimed to explore effects of enriched environment on locomotor
activity, exploratory behavior and spatial learning.

MATERIALS & METHODS: In our study, we used two months old male Wistar rats. We seperated animals in
two different groups. Control group rats (n=10) were housed in normal cage and enriched cage group rats
(n=10) were housed in enriched cage. After seven week from rats were housed in enriched cage, their
locomotor activities, exploratory behavior and spatial learning were evaluated with respectively open field, hole
board and Y-maze.

RESULTS: In Y-maze, according to second day performances, time spent in the novel arm was significantly
longer in the enriched environment group compared with the control group (p<0.014). In open field, there were
no significant differences between the groups (p>0.05). In the hole board test, the number of head dips were
compared between enriched environment group and the control group, and the number of head dips decreased
significantly in the enriched environment group (p<0,001).

CONCLUSION: There was no significant effect of enriched environment on locomotor acitivity. Enriched
environment decreases exploratory behavior and increases spatial learning.

Keywords: Enriched environment, Y-maze, Open field, Hole board
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Farelerde uzun siire-tekrarh koku uyaraninin uzaysal bellek siireci lizerine etkisi
ve bu siirecte 5-HT; reseptorlerinin olasi katkisi
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AMAGC: Koku, evrimsel olarak en eski noral islevlerden olmakla birlikte, en az anlasiimis olan duyudur. Koku ile
iliskili 6grenme-bellek gelisiminin evrimsel 6nemi ve bu slrecin hayatta kalma ile iliskisi agiktir. Kokunun,
sinaptik yeniden yapilanmayi gelistirdigi ve hipokampusla kurulan badlantilarin 6grenme-bellek strecini
etkiledigi dustnilmektedir. Ancak kokunun, kendisinden bagimsiz 6grenme-bellek sirecine etkisi tam olarak
bilinmemektedir. Bu calismada, farelerde uzun sire-tekrarli kokusal uyaran uygulamasinin uzaysal bellek
gelisim sireci Uzerine etkisini ve bu sirecte serotonin 5-HT; reseptdrlerinin olasi katkisini incelemek amaglandi.
GEREC ve YONTEM: Swiss albino (25 adet erkek, eriskin, 38.5+3.80g) farelerde uzaysal &drenme-bellek
slireci Barnes Labirenti (BL) diizenegi ile dederlendirildi. Bes ardisik giin boyunca yapilan BL uygulamasinin
ardindan, fareler, elde edilen 6grenme (latans) edrilerine gére “tabakali rasgele 6rnekleme yontemi” ile 4
homojen gruba ayrildi. Gruplar, Koku (n=7; 12 adet dogal koku, 10 dakika/koku, 2 saat/giin, 14 giin), Kontrol
(n=6) ve bunlarin tropisetron (5-HT; reseptér antagonisti, 30 ug/kg/gin, s.c., 14 gln) uygulanan eslenikleri
(her biri icin, n=6) seklinde olusturuldu. ilag uygulanmayan gruplara es hacimde serum fizyolojik (300 pl/giin,
s.c., 14 gun) uygulandi. Bellek (retansiyon) gelisimi 15 glin sonra uygulanan BL ile dederlendirildi. Veriler
(ortalama+SEM) Kruskal-Wallis varyans analizi ile degerlendirildi.

BULGULAR: ilk 5 giinlik BL verileri tiim gruplarda 6§renme siirecinin gelistigini gésterdi. Uzun siire-tekrarli
koku uygulamasi bellek gelisimini bozdu (70,1+18,17 vs 39,7+7,12 sn; p<0,05). 14 ginlik tropisetron
uygulamasi da bellek gelisimini engelledi (78,5+£17,92 vs 39,7+7,12 sn; p<0,05).

SONUGC: Koku uyarani farelerde uzaysal bellek gelisim sirecine olumsuz etkilidir. Uzaysal bellek siirecinde 5-
HT; reseptorlerinin rolG vardir.

Anahtar Kelimeler: Koku, Barnes labirenti, Tropisetron, Serotonin, Uzaysal bellek, Retansiyon

Bagkent Universitesi Hayvan Deneyleri Etik Kurulu tarafindan onaylanmis (Proje numarasi: DA01/04). Baskent
Universitesi Arastirma Fonu tarafindan desteklenmistir.

Effect of long term-repetitious odorant stimuli on spatial memory formation in
mice and involvement of 5-HT; receptors in this process

OBJECTIVES: Although olfaction is one of the oldest neural functions through evolution, its association with
the other psychoneuronal functions has not been completely understood yet. Olfactory learning and memory
(LM) formation is essential for survival. It is likely that olfaction improves the synaptic remodeling and its
association with the hippocampus affects LM formation. However, the effect of olfaction on olfaction-
independent LM process is unclear. We aimed to investigate the effect of long term-repetitious odorant stimuli
on spatial memory formation in mice, and involvement of serotonin 5-HT; receptors in this process.
MATERIALS & METHODS: Spatial LM formation was evaluated by Barnes Maze (BM) in 25 Swiss albino (male,
adult, 38.5+3.80g). Data from the initial BM experiments of five consecutive days were used to assign the mice
to 4 homogenous groups due to their learning performance by “stratified randomized sampling method”. Odor
(n=7; 12 natural odors, 10 min/odor, 2 h/day, 14 d), Control (n=6) and their tropicetron (5-HT; receptor
antagonist, 30 ug/kg/d, s.c., 14 d) -received couples (n=6, each) were the experimental groups. The drug-free
mice received saline (300 pl/d, s.c., 14 d). Memory (retention) formation was evaluated by BM 15 days later.
Data (mean+SEM) were analyzed by Kruskal-Wallis test.

RESULTS: The learning process and efficacy of the grouping method was evident by the initial BM findings
(parallel latency curves) in all groups. Long term-repetitious odorant stimuli impaired memory formation
(70,1+18,17 vs 39,7+7,12 sec; p<0,05). Tropicetron administration inhibited the spatial memory development
either (78,5+17,92 vs 39,7+7,12 sec; p<0,05).

CONCLUSION: Odorant stimuli impair the spatial memory formation in mice. 5-HT; receptors are involved in
spatial memory formation.

Keywords: Odor, Barnes maze, Tropicetron, Serotonin, Spatial memory, Retention

Approved by Baskent University Ethical Committee for Experimental Research on Animals (Project number: DA
10/04). Supported by Baskent University Research Fund.
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Soguga kronik maruziyetin sicanlarda Morris su labirenti performansi iizerine
etkileri
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AMAGC: Aralikli uygulanan kronik soguk stresi kronik stres olusturmak igin uygun bir modeldir ve insanlarda ve
deney hayvanlarinda kognitif islevleri etkiledigi bildirilmistir. Morris su labirenti prosediirii uzamsal 6grenmede
hipokampusiin degerlendirilmesi icin ytksek olarak duyarl ve hassas oldugu igin yaygin olarak kullaniimaktadir.
Biz de kronik soguk uygulamasinin ardindan uzamsal 6grenmedeki muhtemel dedisiklikleri incelemeyi
amacladik.

GEREC ve YONTEM: Deneyler éncesi Erciyes Universitesi Etik Kurulu’ndan izin alinmistir. 36 Wistar sigan
rastgele Ug¢ esit gruba ayrilmistir: akut ve kronik soguk stres gruplari ile kontrol. Akut stres grubu 1 glin, kronik
stres grubu 15 gin olmak (izere, soduk stres gruplari giinde 2 saat soguk bir odada (4°C) tutulmuslardir.
BULGULAR: Kagma zamani ve hedef kadranda gegcirilen sire incelendiginde soguga maruz birakilan sicanlarin
performanslari ilk iki ginde kontrolden farkh bulunmamistir (p>0.05). Takip eden iki giinde ise kronik stres
grubunun performansi diger iki gruba gére anlamli olarak kottlesmistir (her birinde p<0.05). Ancak testin son
gliniinde kagis latansi ve sakli platformu bulma stiresi soguga maruz her iki grupta da uzamistir (her birinde
p<0.05). Prob fazinda akut ve kronik stres gruplari arasinda anlamh fark gézlenmemistir (p>0.05).

SONUGC: Bulgularimiza bakildiginda soguga akut maruziyetin Morris su labirenti performansi Gizerinde olumsuz
etkisinin oldugu ve kronik uygulama ile adaptasyon gelismedigi anlasiimaktadir.

Anahtar Kelimeler: Soguk stres, Morris su labirenti, Uzamsal 6grenme

Effects of chronic cold exposure on Morris water maze performance in rats

OBJECTIVES: Chronic intermittent cold stress may be a viable model for chronic stress and reported to affect
cognitive performance in human and experimental animals. The Morris water maze procedure has been
extensively applied as a highly sensitive and specific tool for investigating hippocampal involvement in spatial
learning. We aimed to test possible changes in spatial learning following chronic cold exposure.

MATERIALS & METHODS: The experiments were conducted in compliance with the guiding principles for the
care and use of laboratory animals approved by Erciyes University. 36 Wistar rats were randomly divided into
three groups: acute and chronic cold stress groups and control. Cold stress groups were kept in a cold room
(4°C) for 2 hour/day for 1 (acute stress group) or 15 days (chronic stress group).

RESULTS: Performance of cold-exposed rats was not different from control on the first two days when escape
latency or time spent in the target quadrant was analyzed (p>0.05 for each). On the two subsequent days, the
performance of chronic stress group was significantly worse than the other groups (both p<0.05). However, on
the final day of testing, escape latency and time spend in locating the hidden platform were significantly longer
in both cold exposed groups than control (p<0.05 for each). There was no significant difference between acute
and chronic groups in probe phase.

CONCLUSION: It can be concluded from our results that acute exposure to cold has a negative effect on Morris
water maze performance, and there is no adaptation with chronic application.

Keywords: Cold stress, Morris water maze, Spatial learning
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Yetiskin wistar sicanlara intraserebroventrikiiler yoldan verilen grayanotoksinin
EEG ve davranis lizerine etkisi
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AMAC: Grayanotoksin (GTX), Ericaceae familyasi Uyelerinden Rhododendron gibi bazi bitkilerin nektar, polen
gibi kisimlarindan elde edilen balda bulunur. GTX igeren balin fazla yenmesi durumunda bas dénmesi,
yorgunluk, asiri terleme-tikirik salgisi, kusma, parestezi, nébet ve konvilsiyon gibi bulgular ortaya gikar. Bu
calismanin amaci, yetiskin Wistar siganlara GTX igeren deli bal 6zitlinin intraserebroventrikiler (isv) yolla
uygulanmasiyla EEG’de olusturacadi dedisiklikleri ve eslik eden motor hareketleri gézlemektir.

GEREC ve YONTEM: Stereotaksik yontemle isv kanil ve bilateral kortikal kayit elektrotlari yerlestirildikten
sonra yetiskin erkek Wistar siganlar iyilesme sirecine birakildi. Sekiz ginlik dinlenme dénemini takiben bazal
EEG kayitlari (PowerLab 8S sistemi) gerceklestirildi ve 2 glin sonra slizme gigek bal 6z(tl isv yolla verilip 3 saat
(9:30-12:30) boyunca EEG'leri ve davraniglari izlendi. ki giinlik yikanma periyodunun ardindan, 5 mg deli bala
karsilik gelecek 6zut enjeksiyonu, 5 mikrolitre igine olacak sekilde isv yolla verildi. Davranis degisiklikleri
Racine’nin 5 evreli skalas ile dederlendirildi. Biitiin deney prosediirleri Marmara Universitesi Hayvan Deneyleri
Etik Kurulu'nun izniyle uygulandi (90.2010.mar).

BULGULAR: Sizme cigek bal 6zitlnln isv uygulamasi EEG ve davraniglarda herhangi bir dedisiklige yol
acgmadi. Deli bal 6zltl verildikten 5,3+0,9 dakika sonra EEG’de jeneralize kortikal diken aktiviteleri basladi ve
bu aktivite 30,0+£10 dakikada maksimuma ulasti. Ug saatlik EEG kaydinda ortalama 1470,4+709,9 dakika nébet
aktivitesi gorildi. Ilk davranis degisikligi enjeksiyondan 10,7+4,5 dakika sonra ortaya cikti. Enjeksiyondan
sonraki 30-60 dakika boyunca 3. evre davranis dedisiklikleri izlendi ve bu dedisiklikler 2 saat sonra kayboldu.
SONUGC: GTX igeren deli bal 6zltinin isv olarak uygulanmasi, yetiskin Wistar sicanlarda EEG’de jeneralize
kortikal diken aktivitesi ve eslik eden davranis degisikliklerine yol agmaktadir.

Anahtar Kelimeler: Grayanotoksin, Nébet, Intraserebroventrikiler, Davranis degisikligi

Electroencephalographic and behavioural effects of intracerebroventricular
injection of grayanotoxin in adult wistar rats

OBJECTIVES: Grayanotoxin(GTX) is found in honey obtained from nectar and pollen of Rhododendron and
Rhododendron like plants which are members of Ericaceae family. Excessive amount of mad honey containing
GTX cause dizziness, fatigue, excessive perspiration, hypersalivation, vomitting, paresthesia, seizures and
convulsions. Our aim was to investigate the changes in EEG activities and accompanying motor movements
when mad honey extract containing GTX is applied intracerebroventricularly (icv) to adult Wistar rats.
MATERIALS & METHODS: Adult male Wistar rats were implanted with icv cannula and bilateral cortical
recording electrodes. After recording of baseline EEG (PowerLab 8S) flower honey extract was applied icv. EEG
and behaviours were monitored for 3 hours (9:30-12:30 a.m.). After 2-day wash out period the extract
corresponding to 5 mg mad honey was injected icv. EEG and behavioral changes based on the Racine's seizure
scale were evaluated. All experiments were performed with the approval of Marmara University Ethical
Committee for Experimental Animals (90.2010.mar).

RESULTS: The administration of flower honey extract did not cause any change in EEG or behaviour. After the
injection of mad honey extract, latency to the first generalized spikes in EEG was 5,3+0,9 minutes and reached
a maximum at 30£10 minutes. In the 3-hour EEG recording, mean seizure activity was 1470,4+709,9 minutes.
Latency to the first behavioral changes was 10,7+4,5 minutes after the injection. Changes in behavioral activity
reached maximum of stage 3 in the 30-60 minutes and disappeared 2 hours after the injection.

CONCLUSION: Icv administration of mad honey extract containing GTX causes the generalized cortical
seizures characterized by spike discharges in EEG and accompanying behavioural changes in adult Wistar rats.

Keywords: Grayanotoxin, Seizure, Intracerebroventricular, Behavioural change
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Gozii bagh deneklerde dokunsal objelerin zihinde dondiiriilmesi
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AMAGC: Zihinsel dondliirme, bir cismin zihindeki imgesini dondirme strecidir. Bu slireg iki cismin ayni mi yoksa
birbirinin ayna gorintist mi oldugunu bulmak igin kullanilan bir deney yontemi ile test edilebilir. Deney gorsel
olarak vyapildiginda, uyaranlar arasindaki aci farki ile cevap verme slresinin dogrusal olarak arttigi
g6zlemlenmistir. Bu calismada dokunsal uyaranlarla da zihinsel dondirme sirecinin isledigi hipotezi test
edilmistir.

GEREC ve YONTEM: Saglikli gérme yetenegdine sahip bes erkek bes kadin denek ile galisildi. (yas:25-30).
Denekler sag ellerini baskin olarak kullandiklarini belirtti. Deney boyunca gézleri bagh tutuldu. Iki dokunsal
ahsap L-seklinde obje (kisa kenar:3, uzun kenar 5 cm, derinlik: 1 cm) 297x70 cm boyutunda kartonlara
yapistirildi. Objeler ayni, ya da birbirinin ayna gériintisi olmak Uzere, yatay dizlemde 5 farkli agida hazirlandi.
Deney talimatlari agiklandiktan ve deney 6grenme sireci tamamlandiktan sonra deneklere 125 gift uyar
rastgele sirayla verildi. Denekler sekilleri dokunarak inceleyip ayni veya farkli cevabini verdi. Burada farkh yaniti
ayna gorintisi anlaminda kullanilmigtir. Deneklerin yanit stireleri ve yanitlarinin dogrulugu kaydedildi. Verilere
MATLAB programinda korelasyon analizi uygulandi. Ayni ve farkli cevabini gerektiren uyaranlar ayri analize tabi
tutuldu. Hesaplamalarda sadece dogru verilen cevaplar kullanildi.

BULGULAR: On sonuglara gbére, dogru cevap oranlari tim ag farklari igin yilksek olmakla beraber
(ortalama:0.96), ayni turden iki cismi igeren uyaranlara verilen yanit dogrulugunun agi arttikca distigu
bulunmustur (r=-0.981, p=0.003). Farkh uyaranlarda ise aci farki ile dogru yanitlar arasinda istatistiksel olarak
anlaml bir korelasyon bulunamadi (r=0.424, p=0.477). Tum uyaranlara verilen cevaplar aci farki ile dogrusal
bir artis géstermemistir (r=0.809, p=0.097). Ancak ayni giftlerde cevap siresinin ag farki ile lineer olarak
arttigi bulunmustur (r=0971, p=0.006). Bu etkiye farkli giftlerde rastlanmamistir (r=0.555, p=0.332).

SONUG: On sonuglar gézii bagl deneklerin dokunsal uyaranlari incelerken zihinsel déndiirme siirecini
kullandigini gosteriyor. Ayni uyaranlar igin hesaplanan déndirme hizi (257°/s) Shepard ve Metzler'in (1971)
orijinal gorsel zihinsel dondiirme deneyinde elde edilen hizdan (60°/s) daha fazla gikti. Bunun sebebinin onlarin
deneyinde kullanilan uyaranlarin karmasik gizimler olmasi dustnilmektedir. Sonuglarimiz gegmis vyillardaki
dokunsal calismalarin sonuglari ile uyumludur. Sonraki galismamizda benzer bir deneyi dogustan gérmeyen
deneklere uygulayarak beyinde gérme yolaklarinin erken gelisim evresindeki etkilerini arastiracagiz.

Anahtar Kelimeler: Dokunma, Obje algilama, Dokunsal zihinsel dondirme

Mental rotation of tactile objects in blindfolded subjects

OBJECTIVES: Mental rotation is the process of rotating an objects’ mental representation. It may be tested in
a task in which two stimuli are compared to be identical or mirror images. When the task is done visually, it
was seen that the reaction time increases linearly with the angular difference between the presented stimuli. In
this study it was hypothesized that exploration of tactile stimuli would yield similar results.

MATERIALS & METHODS: Five male, 5 female subjects participated (age: 25-30). All subjects were right
handed and all had healthy vision. They were blindfolded through the experiment. Two tactile L-shaped objects
(3 cm short edge, 5 cm long edge, 1 cm depth) were glued on card boards (297x70 cm) as pairs. The objects in
each card were either the same or the mirror image of each other; they were prepared as rotated on the
picture plane at five orientations (0, 45, 90, 135, 180 degrees). After describing the task and a sufficient
amount of training, 125 pairs were presented randomly. We asked the subjects to explore the objects tactually
and decide if the pairs were “same” or “different” - different meaning mirror as known to the experimenter.
Response times and accuracies were recorded. Correlation analysis was performed using Matlab. We calculated
the response times of ‘same’ and ‘different’ pairs separately. Only correct results were used in calculations.
RESULTS: Preliminary results show that accuracies were high for each angular orientation (mean:0.96). For
the same pairs, the mean accuracy decreased as angular difference increased (r=-0.981, p=0.003) while for
the different stimuli pairs the accuracy did not seem to change with respect to the angular orientation
(r=0.424, p=0.477). For all stimuli included, the response time was not significantly correlated with the angular
orientation (r=0.809, p=0.097). However, the response time for only the same stimuli increased linearly with
angular orientation (r=0971, p=0.006) while the response time for different stimuli was not significantly
correlated with angular difference (r=0.555, p=0.332).

CONCLUSION: Our results show that the blindfolded subjects used mental rotation process during tactile
exploration of the stimuli. For same pairs, rotation speed (257%s) is much higher than the speed of (60°/s)
original visual mental rotation experiment done by Shepard & Metzler (1970). This may be due to the
complexity of the visual images used in that experiment. Our results are consistant with previous tactile
experiments. Next, we will conduct a similar experiment on the congenitally blind, to study the effects of early
visual development in the brain.

Keywords: Touch, Object perception, Tactile mental rotantion
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Kronik inme hastalarinda hareketten dnce gelen yavas kortikal potansiyeller
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AMAG: Inme, néral aglara zarar veren ve siddetli motor yetersizliklere yol agan, beyindeki ciddi kan akisi
bozukluklarindan kaynaklanir. Felci takiben, ndroplastisite ve reorganizasyon mekanizmalari devreye girer. Bu
calismada, motor kontroliin reorganizasyonunu anlamak amaciyla, kronik inmeli hastalarda 2 farkh harekete
iliskin 6devden 6nce gelen yavas kortikal potansiyeller (YKP) incelenmistir.

GEREC ve YONTEM: 2 grup kronik inme hastasinda (5 sol el-paretik (SolP) ve 7 sad el-paretik (SagP))
mastoide referansli 16 kanal EEG kaydi (BrainProducts GmbH, Almanya) gergeklestirilmistir. Gorsel ve isitsel
uyaranlar rastgele bir sirayla sunulmustur. Hastalardan 5 saniye boyunca sadglam ya da paretik olan ellerini
kisisel hizlarinda agip kapatmalari istenmistir. Uyaranlar arasi slire 5-7 saniye arasinda degismektedir. Her
uyaran toplamda 4 seansda 68 defa sunulmustur. Ornekleme frekansi 500 Hz'dir. Artefakt eleminasyonu ICA
(Independent Component Analysis) kullanilarak yapilmistir. Veriler 0.1-1 Hz arasi filtrelenmistir. Epoklar uyaran
Oncesi 3.5 saniye, uyaran sonrasl 2 saniye olarak belirlenmistir. Hastalar uyaranlar arasi siirede uyaranlardan
herhangi birini beklediginden, bitiin uyaranlara karsi hazirlik fazinin ayni oldugu dusintlerek farkli uyaranlar
birlikte averajlanmistir.

BULGULAR: Her iki grup hasta da saglkli hemisferden gok leyzonlu hemisfere lateralize negatif aktivite
gOstermistir. SolP hastalarinda YKPlerin sag hemisfer Gzerinde frontal ve pariyetal yerlesimli ve daha daginik
oldudu izlenmistir. SagP hastalarinda ise YKP aktivitesi sol hemisfer lizerinde daha fokal olarak santral, santral-
lateral alanlarda g6zlenmistir.

SONUGC: Gergeklestiriimek Uzere olan bir harekete karsi olusan beklenti ve hazirlik slrecinde, SolP ve SagP
hastalarinda YKP dagihmlari farkh lokasyonlar ve amplitidler goéstermislerdir. Kronik inme hastalarinda YKP
aktivitesi, saglikl deneklerde gériilen bi-hemisferik dengenin aksine, lezyonlu hemisfere dogru kaymistir.

Anahtar Kelimeler: Yavas kortikal potansiyeller, EEG, Kronik inme

Deutscher Akademisches Austauschdienst (DAAD) tarafindan ve yiritilmekte olan ana proje Bundesministerium fiir Bildung
ung Forschung (BMBF) ve European Union Seventh Framework Programme (EU FP7) tarafindan desteklenmektedir.

Slow cortical potentials preceding movement in chronic stroke patients

OBJECTIVES: Stroke results from a serious reduction of blood flow to the brain which damages the neural
networks and causes severe motor disabilities. Following a stroke, neuroplasticity and reorganization
mechanisms take place. In this study, the slow cortical potentials (SCPs) preceding 2 movement related tasks
were investigated in chronic stroke patients in order to understand the reorganization of the motor control.
MATERIALS & METHODS: Two groups of chronic stroke patients (5 left-hand paretic (LP) and 7 right-hand
paretic (RP)) underwent a 16 channels EEG (BrainProducts GmbH, Germany) recording session referenced to
linked mastoids. Visual and auditory cues were randomly presented to the patients asking them either open-
close the intact hand or open-close the paretic hand at a personal pace for 5 seconds. The inter-trial-interval
(ITI) was randomized between 5 and 7 seconds. Each condition was repeated 68 times in 4 runs. Sampling rate
was 500 Hz. ICA (Independent Component Analysis) was used for the artifact rejection. Data filtered between
0.1-1 Hz. The segmentation was done between 3.5 sec before and 2 sec after the stimuli. Since patients were
expecting any of the condition during the ITI, we assumed the preparation phase to be the same and therefore
both conditions were averaged together.

RESULTS: Both groups of patients showed negative activity lateralized more to the lesioned than to the intact
hemisphere. In LP patients, the SCPs are more spread and pronounced over the right parietal and frontal areas
of the brain. In RP patients, SCP activity is more focused on central and central-lateral areas of the left
hemisphere.

CONCLUSION: Anticipation and preparation of an upcoming movement had different SCP distributions
locations and amplitudes in left and right hand paretic patients. SCP’s activity in chronic stroke patients is
shifted towards the lesioned hemisphere in contrast to the well known SCP bihemispheric balance in healthy
subjects.

Keywords: Slow cortical potentials, EEG, Chronic stroke

Supported by Deutscher Akademisches Austauschdienst (DAAD), and the main project is supported by Bundesministerium fir
Bildung ung Forschung (BMBF) and European Union Seventh Framework Programme (EU FP7).
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El tercihinin EEG frekans bantlarina etkisi
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AMAGC: Sag ve sol elini kullanan katilimcilarin spontan beyin elektriksel aktivitelerinin (EEG) glig spektrumu
frekans 6zelliklerini dederlendirmektir.

GEREC ve YONTEM: Galismaya 26 (13 sag ve 13 sol elini kullanan) saglikh génilli katilmistir. Katihmcilarin
EEG aktivitesi MITSAR uyaran sistemi ve WIinEEG programi ile 19 farkl kanaldan kaydedilmistir. Katiimcilar ses
ve isiktan izole bir odada rahat bir koltukta otururken, spontan EEG kaydi, 5 dakika gozleri kapali ve 5 dakika
gozleri acik iken gergeklestirilmistir. Istatistiksel analizler icin tekrarli 6lgimler-ANOVA testi (SPSS16.0)
kullanildr.

BULGULAR: EEG guc spektrumu delta, teta, alfa, beta ve gama frekans bantlarinda sag ve sol elini kullanan
gonillulerde, gozler acik ve kapall olarak degerlendirildi. Sag elini kullanan gonulltler ile sol elini kullanan
gonulltlerin spontan EEG frekans bantlari karsilastirildiginda, goz kapah ve g6z acik kosullarinin her ikisi iginde
alfa frekans bandinda istatistiksel olarak anlaml fark bulunmustur [G6z kapal: F(1,12)=3.504, p<0.05; g6z
aclk: F(1,12)=3.903, p<0.05]. Ayrica sag-sol elini kullanan gonallilerin géz agik [Delta: F(10,120)=3.590,
p<0.001; Teta: F(10,120)=11.046, p<0.001; Alfa: F(10,120)=2.808, p<0.005; Beta: F(10,120)=3.329,
p<0.001; Gama: F(10,120)=5.587, p<0.001] ve g6z kapal [Delta: F(10,120)=4.806, p<0.001; Teta:
F(10,120)=14.223, p<0.001; Alfa: F(10,120)=11.855, p<0.001; Beta: F(10,120)=10.624, p<0.001; Gama:
F(10,120)=1.015, p<0.001] kosullarinda kanallar arasinda EEG frekans bantlarinda istatistiksel olarak anlamli
farklar bulunmustur.

SONUG: Sag-sol elini kullanan goénulltlerin goz acik ve kapali spontan EEG frekans bantlari incelendiginde sol
elini kullanan kisilerin alfa frekans bandinin daha ylksek oldugu gorilmektedir. Ayrica sag-sol elini kullanan
kisilerin EEG frekans bantlarinda kanallar arasinda farkliliklar bulunmaktadir. Bu galisma, daha 6nce sag elini
kullanan géndllilerle yapilmis calismalardan farkli olarak, hem sag hem de sol elini kullanan katilimcilar
dederlendirmesi agisindan 6nemlidir.

Anahtar Kelimeler: EEG, El Tercihi, Alfa, Beyin Yarikiresi, Glig Spektrumu

i"stanbul Universitesi Etik Kurulu tarafindan onaylanmistir (Dosya numarasi: 2009/2648-43). Istanbul
Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir (Proje numarasi: 4965).

Effect of hand preference on EEG frequency bands

OBJECTIVES: The aim of this study is to investigate the power spectrum frequency features of spontaneous
brain electrical activity (EEG) in right-handed and left-handed healthy volunteers.

MATERIALS & METHODS: 26 volunteers (13 right-handed, 13 left-handed) participated the study. Brain
electrical activity (EEG) recorded using WIinEEG program (MITSAR) from 19 different scalp positions. Five
minutes eyes open and five minutes eyes closed spontaneous brain electrical activity was recorded while
participants were comfortly sitting in a sound and light isolated room. Repeated measured ANOVA (SSPSS 16.0)
test is used for the statistical analysis.

RESULTS: EEG power spectra were evaluated in delta, theta, alpha, beta and gamma bands in left handed and
right handed volunteers, both in eyes open and eyes closed conditions. There were significant differences in
alpha frequency band between right handed volunteers and left handed volunteers both in eyes closed [F(1,12
)=3.504, p<0.05] and in eyes open [F(1,12)=3.903, p<0.05] conditions. In addition there was a significant
difference among channels between right handed volunteers and left handed volunteers in eyes open [Delta:
F(10,120)=3.590, p<0.001; Theta: F(10,120)=11.046, p<0.001; Alpha: F(10,120)=2.808, p<0.005; Beta:
F(10,120)=3.329, p<0.001; Gamma: F(10,120)=5.587, p<0.001] and in eyes close [Delta: F(10,120)=4.806,
p<0.001; Theta: F(10,120)=14.223, p<0.001; Alpha: F(10,120)=11.855, p<0.001; Beta: F(10,120)=10.624,
p<0.001; Gamma: F(10,120)=1.015, p<0.001] conditions.

CONCLUSION: EEG power spectra were evaluated for both left-handed and right-handed volunteers for both
conditions and left-handed volunteers alpha frequency band is found higher than the right-handed volunteers.
Also there are differences among channels for left-handed and right-handed volunteers. This study differs from
previous studies by investigating not only right handed volunteers but also the left-handed volunteers.

Keywords: EEG, Hand preference, Alpha, Brain hemisphere, Power spectrum

Approved by Istanbul University Ethics Commision (File No: 2009/2648-43). Supported by Scientific Research
Projects Coordination Unit of Istanbul University (Project number: 4965).
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Soguk stres sirasinda zihinsel aritmetik ¢coziimlere karsi ortaya cikan olaya
iliskin beyin potansiyelleri
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AMAGC: Tek basina ve soguk stres (SS) sirasinda Zihinsel aritmetik hesaplamanin (ZA) Go/NoGo paradigmasi
kullanilarak olaya iliskin beyin potansiyelleri baglaminda incelenmesi.

GEREC ve YONTEM: Goniilli tniversite égrencisi 7 denedin 11 kanaldan EEG kaydi yapildi. Deneklerin islem
yapmadiklari, soguk stres altinda olduklari, aritmetik islem yaptiklari ve soguk stres sirasinda aritmetik islem
yaptiklari durumlarda kan basinglari ve kalp atimlan 6lglldi. EEG kayitlar ZA ve ZA +SS kosullarinda Go/NoGO
paradigmasi sirasinda alindi. Deneklere ekranda 400 ms sure ile aritmetik bir islem ve bundan 700 ms sonra
sonug gosterildi. Deneklerden, gésterilen sonug dogru ise digmeye basmalari yanlis ise basmamalari istendi.
BULGULAR: Dinlenim kosuluna goére ZA ve SS kosullarinda sistolik ve diyastolik kan basinglari anlamli olarak
ylUksekti (p<0.001). Kalp atimi aritmetik islem yapilan kosullarda anlaml olarak yuksekti (p<0.02).

Aritmetik isleme karsi her iki kosulda da 200 ms civarinda ortaya gikan pozitif sapma pariyetoksipital kanallarda
anlamh olarak buyikti (p<0.02) ancak kosullar arasinda farkl dedgildi.

Islemin bitisinden yaklasik 500 ms sonra ortaya cikan hesaplama ile ilgili negatiflik her iki kosulda da pariyeto-
okspital kanallarda daha biylktid. Kanal X kosul etkilesiminde frontal kanallarda SS kosulunda islemle ilgili
negatiflik latansi anlamli olarak daha uzundu (p<0.015). Yine SS kosulunda hesaplama ile ilgili negatiflik genligi
marjinal diizeyde disikti (p<0.054).

Go P300 ve NoGo P300 yanitlarinda her iki kosulda da anlamli genlik ve latans farki bulunamadi.

SONUG: Onciil bulgularimiz zihinsel aritmetik hesaplama sirasinda uygulanan soguk stresin, aritmetik
hesaplama ile ilgili frontal kanallara yansiyan slregleri yavaslattii ve islem ¢6zUmu igin kaynak tahsisini
azalttigini disindarmektedir.

Anahtar Kelimeler: Zihinsel aritmetik, Soguk stres, Go/NoGo, ERP, P300

Event related potentials to mental arithmetic during cold stress

OBJECTIVES: Examination of event related potential to mental arithmetic (MA)and MA during cold stres (CS)
using Go/NoGo paradigm.

MATERIALS & METHODS: Eleven channel EEG was recorded from 7 volunteered university students. Blood
pressures and heart rates of the participants were recorded during resting, cold stress; MA and MA+CS. EEG
were recorded during MA and MA+ CS conditions by using Go/NoGo paradigm. An arithmetical calculation were
displayed for 400 ms and after 700 ms the “solution” were displayed on a computer screen. The participants
were asked to press a button for the correct solution and not to press for the incorrect answer.

RESULTS: Systolic and diastolic blood pressures were significantly higher in the CS alone, MA and MA+ CS
conditions (p<0.001). Heart rates were significantly higher in the MA and MA+CS conditions (p<0.02).

A positive deflection around 200 ms was significantly higher in amplitude in parieto-occipiatal channels
(p<0.02) in both of the conditions.

The amplitude of negativity 500 ms after displaying of arithmetical calculation was significantly higher in
parieto-occipital channels in both of the conditions. Its amplitude is marginally smaller in the MA+CS condition
(p<0.054). In channel X condition interaction, the latency of calculation related negativity was significantly
longer in the frontal channels in the MA+CS condition (p<0.015).

There were no significant differences in the amplitude and the latency of P300 responses to Go and NoGo in
both of the conditions.

CONCLUSION: Our preliminary results suggests that stress during mental arithmetic slows the processes
related to arithmetical calculations that reflects to the frontal channels and decreases the allocation of resources
to arithmetical calculations.

Keywords: Mental arithmetic, Cold stress, Go/NoGo, ERP, P300
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Sicanlarda orta siddette soguk maruziyetinin dentat girusta hipokampal uzun
siireli potansiyasyona etkisi
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AMAGC: Stres hipokampuste uzun sireli potansiyasyonu (LTP) olumsuz etkiler. Calismalarin g¢ogunda
hipokampiis CA1 bdlgesinden iv vitro kayitlar alinmigtir. Strese bagli etkilerin mekanizmalari hakkindaki
gorusler celiskilidir. Simdiye kadar en gok kortikosteron lzerinde durulmustur. Biz sicanlarda orta siddette sok
maruziyetinin hipokampal LTP indiksiyonu Uzerine etkilerini incelemeyi amagladik.

GEREC ve YONTEM: Deneyler 6ncesi Erciyes Universitesi Etik Kurulu’ndan izin alinmistir. Sicanlar kontrol ile
akut (ACS) ve kronik (CCS) soguk uygulanan gruplar olmak Uzere rastgele g gruba ayrilmistir. Kontrol siganlari
kendi kafeslerinde bekletilirken deney gruplari 2 saat siresince soguda (4°C) maruz birakilmistir. Bu uygulama
ACS grubu icin bir kez yapilmis, CCS grubu igin 21 slresince tekrarlanmistir. Soguk uygulamasinin hemen
ardindan plazma kortikosteron dlizeylerinin belirlenmesi icin kan ve LTP kayitlari alinmistir.

BULGULAR: ACS grubunda populasyon spike (PS) genligi ve eksitatdr postsinaptik potansiyellerin (fEPSP)
edimi kontrol grubundan farkh bulunmamistir (p>0.05). CCS ve kontrol sicanlari arasinda da induksiyon
fazindaki fEPSP egimi (p<0.05) ve idame fazindaki PS genligi degerleri (p<0.05) haric istatistiksel farklilik
gbzlenmemistir. ACS ve CCS gruplarinda plazma kortikosteron seviyeleri kontrolden yliksek bulunmustur (her
birinde p< 0.05).

SONUGC: Sonuglarimiz dederlendirildiginde akut soduk uygulamasinin ardindan isinma déneminde LTP
yanitlarinda iyilesme olurken, kronik maruziyetin galisma bellegdinin elektrofizyolojik gdstergelerini bozabilecegi
anlasiimistir.

Anahtar Kelimeler: Uzun sireli potansiyasyon, Hipokampls, Soguk stres, Kortikosteron

The effect of exposure to mild cold on hippocampal long term potentiation in the
dentate gyrus of rats

OBJECTIVES: Stress impairs long term potentiation (LTP) in the hippocampus. The majority of the studies
performed in the CA1 field of the hippocampus, in vitro. The mechanisms underlying the stress related effects
are still controversial. Corticosterone has received most attention to date. We aimed to investigate the impacts
of mild cold exposure on hippocampal LTP induction in rats.

MATERIALS & METHODS: Experimental procedures were approved by the Institutional Animal Care and Use
Committee of Erciyes University. Rats were randomly assigned either to control or acute (ACS) and chronic
(CCS) cold exposed groups. The control rats stayed in their home cages, while the experimental animals were
subjected to a 2 h period of cold exposure (4°C). This procedure was performed only once for ACS group,
whereas repeated for 21 days for CCS group. Right after the cold exposure, blood samples were collected for
assessment of plasma corticosterone levels and LTP recordings were taken.

RESULTS: Potentiations of the population spike (PS) amplitude and field excitatory postsynaptic potentials
(fEPSP) slope in ACS group were not statistically different from those of control (p>0.05). There was also no
difference between the CCS and control rats, except the fEPSP slope measured in the induction phase (p<0.05)
and PS amplitude measured in the maintenance phase (p<0.05). Plasma corticosterone levels in ACS and CCS
groups were higher than the control (p<0.05, for each).

CONCLUSION: Our results indicate that rewarming following acute cold stress may improve LTP response, but
chronic exposition might deteriorate the electrophysiological sign of working memory.

Keywords: Long term potentiation, Hippocampus, Cold stress, Corticosterone
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Gorsel kortekste dogrusallik disi hemodinamik yanitlardaki sinirsel
mekanizmanin incelenmesi
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AMAG: islevsel manyetik rezonans gériintileme (iMRG) yéntemi ile elde edilen doku oksijenlenme seviyesine
bagh (BOLD) hemodinamik cevaplarinin dogrusallik disi 6zelligi; bir cok olaya bagl iMRG deney calismasinda
go6zlenmigtir. Bu durumun daha Onceki galismalarda ayrintiyla incelenmis olmasina ragmen, altinda yatan
sebebin sinirsel temelli olma ihtimali tam olarak agiklanamamistir. Calismamizin amaci; hemodinamik yanitlarin
dogrusal olmamasinin altinda yatan sinirsel mekanizmayi incelemektir.

GEREC ve YONTEM: Calismamizda alfa bandinda verilen gérsel uyarim frekanslari (6Hz, 8Hz, 10Hz, 12Hz)
sirasinda insandan alinan es zamanh EEG-IMRG kayitlari yardimiyla elektrofizyolojik Olgiimler ve vaskdller
dinamikler arasindaki baginti incelenmistir. Friston ve arkadaslarinin hemodinamik modelinde agiklanan, néronal
aktivitenin vaskiler girdiye déntsme verimliligini yansitan '"verimlilik'" parametresi (Friston ve arkadaslari,
2000); EEG bilgisi kullanilarak elde edilen iMRG haritalarinda Bayes cikarimi kullanilarak hesaplanmistir.
BULGULAR: Gerek EEG kaynak goruntilerinden, gerekse BOLD yanitlarindan elde edilen ortalama genlikler
uyarim frekansina bagh olarak dogrusallik disi bir degisim gostermektedir. Ancak, gorsel korteksteki elektriksel
kaynaklarin ortalama glig dedisimlerinin tepe noktalari ile "verimlilik'" parametresi arasinda dogrusal bir ilinti
bulunmustur (R?=0.89, p<0.05).

SONUG: Elde edilen sonuglar, EEG ve iMRG isaretlerinin blylk 06lgeklerde tutarli olduguna isaret etmektedir.
Bulgular gé6zlemledigimiz hemodinamik cevaplarin dogrusallik disi 06zelliklerinin; temelde yatan sinirsel
mekanizmanin dodrusallik disi 6zelligini yansittigina isaret etmektedir. Norovaskuller bagdintiyr aciklayan
donltsim islevinin; hizli dinamiklere sahip sinirsel etkinligi disik dinamikli vaskiler girdiye dénustliren algak-
gecirgen bir slizgeg davranisi gosterdigi distntlmektedir.

Anahtar Kelimeler: EEG, iMRG, Norovaskiiler eslesme, Hemodinamik yanit

Investigation of the neural meachanisms underlying hemodynamic response
nonlinearity in the primary visual cortex

OBJECTIVES: It has been well accepted that the nonlinear hemodynamic responses of the blood oxygenation
level dependent (BOLD) functional MRI (fMRI) are important and widely present in a series of experimental
paradigms especially for event-related fMRI. Although this phenomenon has been intensively studied and the
post-capillary venous expansion has been found to be an intrinsically nonlinear mechanical process, the
existence of a possible neural basis for the nonlinearity has not been clearly shown. The aim of this study is to
investigate the neural mechanism underlying hemodynamic response nonlinearity in a series of visual
stimulation frequencies.

MATERIALS & METHODS: In this study, we assessed the correlation between electrical and vascular indices
by performing simultaneous electroencephalography (EEG) and fMRI recordings in humans during a series of
visual stimulation frequencies (6 Hz, 8Hz, 10 Hz, 12 Hz).

RESULTS: Both event-related potentials and hemodynamic responses show nonlinear behaviors with changes
of stimulation frequencies. However; the peak changes of mean powers of brain electrical sources and the
neuronal efficacies (as originally described in the hemodynamics model [Friston et al. Neuroimage, 12, 466-
477, 2000] ) which represent the vascular inputs in primary visual cortex consistently show a linear correlation
(R*=0.89, p<0.05).

CONCLUSION: The hemodynamic response nonlinearity found in this study primarily reflects the nonlinearity
of underlying neural activity. The results imply that EEG and fMRI signals are consistent at a large scale. The
transferring function of neurovascular coupling is likely a low pass filter which transduces the fast dynamics of
neural activity into a vascular input of slow dynamics.

Keywords: EEG, fMRI, Neurovascular coupling, Hemodynamic response
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Bilissel etkinligi ile takip eden dinlenme siireglerinde islevsel Baglantisalligin
degisimi

Bilge Aksu®, Ata Akin?
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2Bogazici University, Institute of Biomedical Engineering, Istanbul, Turkey

AMAG: Islevsel baglantisallifin dinlenme ve etkinlik anlarindaki degisiminin fNIRS yéntemi ile 6lglilmesi ile,
etkinligi takip eden dinlenme anlarindaki dinlenik durum iglevsel baglantisalliin éncesindeki etkinlikten nasil
etkilendigini incelemek.

GEREC ve YONTEM: Prefrontal korteksin 16 degisik bdlgesindeki hemodinamik degisimler araasindaki islevsel
baglantisalligi dlcmek icin 17 yetiskin saglkh denede kelime-renk eslestiriimis Stroop deneyi uygulandi ve bu
esnada fNIRS sistemi ile 6lgimler alindi. Her denege ait fNIRS oksihemoglobin verilerinden Notral (N), Eslesik
(C) ve Eslesik olmayan (IC) uyaranlara karsi olusan baglantisallik, bu uyarimlan takip eden dinlenme
periyotlarindaki badglantisallikla karsilastirildi. Her kanala ait badlantisalllk Gauss-Markov AR-1 modeliyle
hesaplandi. MNLS (minimum norm en kliclk kareler) yontemi ile degisik kanallar arasindaki baghhk bulundu ve
16x16 bir baghlik matriksiyle gosterildi. Her bir denek igin elde edilen bu matriksler sonra da temporal bagliligi
Olcmek icin ITM (veri transfer metrigi) adinda bir metrikte kullanildi. Bu 17 ITM sonucunun ortalamasi alindi ve
iki kuyruklu T-test kullanildi. Sonugta, N,C,IC dinlenme periyotlarinda elde edilen ortalama ITM 2 boyutlu
grafikle goérsellestirildi.

BULGULAR: Artan bilissel ylk ile beyindeki islevsel baglantisalligin arttigi daha ©nce gosterilmisti. Bizim
calismamizda, degisik uyaranlarin dinlenme periyotlarinda da uyaranda oldugu gibi benzer bir artis yasandigi
gosterildi. Soyle ki, N,C ve IC tipi uyaranlarda ortalama ITM 0.57, 0.61, 0.63, ve bu uyaranlarin dinlenme
periyotlarindaki degerlerinin 0.57, 0.60, 0.61 oldugu bulundu.

SONUG: islevsel baglantisaliyi hesaplamak icin gelistirdigimiz bu yéntem ile dinleme anlarindaki
baglantisalligin, hemen 6ncesindeki etkinlikle cok etkilendigini gordiik. Ozellikle yogun bilissel etkinligi takip
eden dinlenme anlarinda da islevsel baglantisallik ylksek gikti. Bu da beynin hemen dinlenmeye gegmedigini
gosteren fizyolojik bir bulgu oldu.

Anahtar Kelimeler: fNIRS, islevsel baglantisallik, Dinlenme ani baglantisallik

Functional connectivity during cognitive activity and the rest episodes following
activity

OBJECTIVES: Computation of the functional connectivity during cognitive activity and rest via fNIRS method
and investigate the influence of the load of cognitive activity on the connectivity of rest episodes.

MATERIALS & METHODS: Color-word matching Stroop task is used to investigate the functional connectivity
by measuring the hemodynamic changes at PFC via fNIRS from 17 healthy adults. Connectivity of fNIRS
Oxyhemoglobin data for the Neutral (N), Congruent (C) and Incongruent (IC) stimuli are compared against the
rest periods following each type of stimuli. The connectivity between each channel is calculated by a Gauss-
Markov AR-1 model. The MNLS (minimum norm least squares) approach is used to calculate the connectivity
between different channels and these values are represented by a 16x16 connectivity matrix. These matrices
specific to each subject are further used to measure temporal connectivity by a metric called ITM, information
transfer metric. The averages of these 17 ITM results are taken for each type of question and two-tailed T test
is used. At the end, for N,C,IC rest periods, average ITM is visualized on a 2D graph.

RESULTS: It was already observed that the functional connectivity of the brain increases with the increasing
cognitive load. In our work, it was shown that the functional connectivity during the rest periods undergoes the
same changes as in stimulus connectivity. Specifically the average ITMs for N, C and IC stimuli were found as
0.57, 0.61, 0.63, and for the corresponding rest times, it was found that these values are 0.57, 0.60, 0.61.
CONCLUSION: We observed that the metric we developed to compute the functional connectivity confirms a
direct influence of the connectivity at rest following cognitive activity. Connectivity at rest following heavy
cognitive activity is found to be high. This confirms that the brain requires longer time to achieve a rest state
after heavy cognitive activity.

Keywords: fNIRS, Functional connectivity, Resting connectivity

160



Poster Bildiriler / Poster Presentations

P68

3T MR’da alinmis eszamanh EEG-fMRG kayitlarinda birlesik artifakt
temizleme yontemlerinin karsilastirilmasi
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3Istanbul Universitesi, Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul

1Universita Vita-Salute IRCCS San Raffaele, Experimental Neurology Institute, Milan, Italy
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3Istanbul University, Istanbul Medical Faculty, Department of Physiology, Istanbul, Turkey

AMAC: fMRG'yle eszamanli alinan EEG verilerinde meydana gelen gradyen (GA) ve balistokardiyogram (BKA)
artifaktlari bliylik oranda sorun yaratmaktadir. OAC, OKS ve BBA bu artifaktlarin temizlenmesi igin kullanilan en
yaygin yontemlerdir. Biz bu ydntemleri calismamizda OAC+BBA (OACBBA) ve OTK+BBA (OTKBBA) olarak
birlestirip, 3T MR’da bir ylz islemleme 6devinden kaydedilen EEG/fMRG yanitlari Gzerinde karsilastirdik.

GEREC ve YONTEM: Her iki ydntemde de GA temizligi icin Allen algoritmasi ve 0.5-40 Hz filtresi uygulandiktan
sonra BKA'nin temizlenmesi hedeflendi. BKA temizliginin ilk asamasi olarak OAC ve OKS ayri ayri uygulandiktan
sonra ikinci asama olarak goz artifaktlari, GA ve BKA artklarinin temizlenmesi igin OAC veya OKS uygulanmis
verilerin tamamina BBA uygulandi. Artifakt temizliginin niteligi (1) tek-dilim ERP varyansi ve (2) EKG spektrum
tepelerindeki bagil EEG giici ile degerlendirildi.

BULGULAR: ilk degerlendirme icin olaya Kkilitli dilimler uyaran dncesi temel aktiviteye gdre dizeltildi,
dilimlerdeki her bir kanal igin uyaran sonrasi araliktaki noktalarin standart sapmasi hesaplandi ve ortalamasi
alindi. ikinci dederlendirmede EKG kanalinin temel frekans ve 4 harmonidi belirlendi. Bu bes spektral EEG
tepesinin toplami 0.25-12 Hz aralifindaki total EEG giiciine bélindi. Tek-epok OIP varyansinda kontrol kosulu
ve diger iki yontem arasinda fark anlamli iken (p<0.001) OACBBA ve OTKBBA arasindaki fark anlamli degildi.
EKG spektrum tepelerindeki badil EEG giici OACBBA yonteminde OTKBBK’den anlamli derecede kugikti
(p<0.001).

SONUGC: Karsilastirmalardan en azindan bir tanesi OACBBK performansinin OTKBBK'ninkinden daha iyi
oldugunu goéstermektedir.

Anahtar Kelimeler: Elektroensefalografi (EEG) - Fonksiyonel manyetik rezonans goérintileme (fMRG),
Ortalanmis artifaktin gikartilmasi (OAC), Optimal temel kiime (OTK), Bagimsiz bilesenler analizi (BBA)

Comparison of combined artifact correction methods for simultaneously
recorded EEG-fMRI in a 3T MR system

OBJECTIVES: EEG data collected during fMRI suffers basically from gradient (GA) and ballistocardiogram
artifacts (BCG). Here we compare most commonly used artifact removal methods in a combined form as AAS +
ICA (AASICA) and OBS + ICA (OBSICA).

MATERIALS & METHODS: The EEG data was recorded during a face processing task in a 3T-MR. For both
methods, firstly GA cleaning by Allen’s algorithm and a 0.5-40 Hz band-pass filter was carried out. The first
stage of both methods aimed to correct BCGs through AAS or OBS, while the ICA in the second stage aimed to
correct the residual GAs, BCGs and ocular artifacts (OA). As control we applied ICA to only GA corrected data
for correcting OAs only. The quality of the artifact correction was assessed by (1) single-trial ERP variance and
(2) the relative EEG power at ECG spectral peaks.

RESULTS: For the 1% comparison event-locked epochs were baseline corrected, standard deviation over the
trials was computed and averaged over time points of the post-stimulus period and channels. For the 2™
comparison the sum of the first five EEG spectral peaks on ECG channel was divided by the total EEG power
between 0.25-12 Hz. Single-trial ERP variance showed significant difference between the control condition and
the other two methods (p<0.001) without a significant difference between AASICA and OBSICA, while the
relative EEG power at ECG spectral peaks was significantly smaller in AASICA technique compared with OBSICA
(p<0.001).

CONCLUSION: At least one of the comparisons suggests that AASICA performs better than OBSICA.

Keywords: Electroencephalography (EEG) - Functional magnetic resonance imaging (fMRI), Average artifact
subtraction (AAS), Optimum basis set (OBS), Independent component analysis (ICA)
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Beyin-makine arabirimleri icin diisiik maliyetli mikroelektrot dizisi
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AMAGC: Beyin-makine araylzleri (BMA) implante mikroelektrot dizileri (MED) ile 6lgllen merkezi veya periferik
sinir sistemine ait beyin aktivitesini desifre etmek ve dogrudan bir bilgisayari, protez uzvu, robotu kontrol
edecek veya felgli kaslarin kullanilmasini saglayacak komutlari Gretmek igin kullaniimaktadir. Sican motor
korteksi tizerindeki BMA arastirmalarimiz igin kendi veri toplama ve gergek-zamanl ignecik ayiklama sistemimizi
gelistirdik ve gereken 6zel 8 kanalli mikroelektrot dizilerini Urettik. Ayrintilar ve dizilerin Gretim ydntemi bu
bildiride tanitiimaktadir.

GEREC ve YONTEM: MEDler codunlukla VLSI imalatindan uyarlanan teknolojiler kullanilarak tretilmektedir.
Silikon tabanh iki ya da Ug boyutlu, dedisik esneklikte, prob gapi birkag mikronu gegmeyen MEDIer ticari olarak
Uretilmistir. Ancak bunlar pahali ve amacimiz icin tam olarak uygun olmadigindan kendi elektrodlarimizi yapma
yolunu sectik. Elektrotlarin imalati igin, teflon yalitimh, %90 Platin, %10 iridyum alasimindan yapilmis 25
mikron capinda mikrotel kullandik. Teller kesilip, dogrultulduktan sonra celik bir sablon (genislik: 50 mikron,
araligi: 250 mikron) kullanilarak vyivler igine yerlestirildi. Dis akriligi ile tespit edildikten sonra kliglik bir baski
devre Uzerindeki 6zel bir konnektdre lehimlenerek Gretim tamamlandi.

BULGULAR: Hazirlanan mikrotel dizisinin implantasyondan sonraki empedans araligi 1.7-1.9 MQ olarak
Olgllmustir (500 Hz kare dalga). Hazirlanan mikrotel dizisinin sigan motor korteksi 5. katmanindan Ug aya
kadar kronik kayit almayr mumkun hale getirdigi gézlenmistir.

SONUG: Bu teknikle deneyimli bir arastirmaci 3-4 saat igerisinde 250 mikron aralikli 8 kanalli bir mikroelektrot
dizisini kullanima hazir hale getirebilmektedir. Bu mikroelektrot dizisinin maliyeti 15 dolar civarindadir.

Anahtar Kelimeler: Hiicredisi kayit alma, Mikroelektrot dizisi, Elektrofizyoloji yontemi

I§o§azigi Universitesi Hayvan Deneyleri Yerel Etik Kurulu (BUHADYEK) tarafindan onaylanmistir. Bogazigi
Universitesi BAP Koordinasyon Birimi tarafindan desteklenmistir (Proje numarasi: 5155).

A low-cost microelectrode array for brain-machine interfacing

OBJECTIVES: Brain-machine interfaces (BMIs) decipher brain activity from the central or peripheral nervous
system measured via implanted microelectrode arrays (MEAs) and generate appropriate commands to directly
control a computer, a prosthetic limb, a robot, etc. or provide the electrical signals that enable the use of
paralyzed muscles. We have developed our own neural data acquisition and online spike sorting system and
fabricated 8-channel microelectrode arrays for our BMI research on rat motor cortex. The details and the
fabrication methodology of the arrays are presented in this paper.

MATERIALS & METHODS: MEAs have been manufactured using various technologies, mostly adapted from
VLSI manufacturing. At present silicon-based 2D, 3D rigid and flexible MEAs with probe diameters not
exceeding a few microns are commercially available. Since they are expensive and not exactly suitable for our
purposes we made our own MEAs. For fabricating the electrodes, we used 25 micron microwire, made of an
alloy of 90% platinum, 10% iridium with Teflon insulation. Spooled wires were cut, straightened and put into
chambers using a steel template (width: 50 microns, spacing: 250 microns). After fixing with dental acrylic,
they were soldered to a special connector attached to a small PCB.

RESULTS: The impedance range of the microelectrode array was measured as 1.7-1.9 MQ (500 Hz, square
pulses). It is observed that the fabricated microwire array enables chronic recordings from rat motor cortex
Layer V up to three months.

CONCLUSION: Using this technique, an experienced researcher can prepare an 8 channel microwire array in
3-4 hours. The cost of this microwire array is approximately $15.

Keywords: Extracellular recording, Microelectrode array, Electrophysiological method

Approved by Bogazici University Ethics Committee on Animal Research (BUHADYEK). Supported by Scientific
Research Projects Coordination Unit of Bogazici University (Project number 5155).
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Sinirsel ignecik olusum siklig: kestirimleri kullanilarak motor korteks sinirsel
ignecik kayitlarinda ilintili etkinlik g6ziimlenmesi
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AMAC: Genel amagh Beyin-Makine Arayutzu (BMA) uygulamalar igin levyeye basma goérevi sirasinda sigan
motor korteksinden kaydedilen sinirsel etkinlik incelenmis, elde edilen veriler ¢bzimlenerek, sinir hicresi
ve/veya sinir hiicre gruplari ve bunlarin ilgili gérevlere bagliliklari arasindaki ilinti arastirilmistir.

GEREC ve YONTEM: Hiicrelerarasi sinirsel ignecik etkinligi, sican motor korteksinden levyeye basma deneyi
sirasinda 8 kanalli bir mikroelektrot dizisi ile kaydedilmistir. Kaydedilen veriler Scilab ortaminda izleyen sira ile
cevrimdisi olarak incelenmistir. Ilk olarak, sinirsel ignecikler ayri ayri yakalanmadan &nce her bir kanala ait
kayitlar Butterworth bant geciren filtreden gegirilmistir. Ardindan bir mutlak deder esigi kullanilarak ignecikler
yakalanmigtir. Bir sonraki adim, temel bilesen analizi ile sinirsel ignecik 6znitelik matrisinin boyutunun
azaltilmasi ve igneciklerin k-ortaya kiimeleme algoritmasinin kullanimi ile dalga sekillerinin esas alinarak
kiimelenmesidir. 8 kanalli yapilan kayitlar 24 ayr sinir hiicresine ait oldugu kabul edilen 24 ayri kiimeye
ayrilmis ve boylece 24 sinirsel ignecik dizisi olusturulmustur. Bu sinirsel ignecik dizilerinin yogunluklari egri
haline getirilmis histogramlarla tahmin edilmis ve son olarak sinirsel ignecik olusum hizlari deneysel yéntemle
olan ilintileri ve kendi aralarindaki gapraz ilintiler kullanilarak incelenmistir.

BULGULAR: Sinirsel ignecik olusum hizlarinin birbirleri ile ve ilgili gérevlerle ilintili oldugu gézlemlenmistir.
ignecik dizilerinin yogunluk kiimelenmeleri, deneysel yéntemin farkli adimlarinda farkli farkli grup etkinliklerinin
meydana geldigini gostermektedir.

SONUG: Elde edilen sonuglar, motor korteks etkinliginin ¢c6ziimlenmesi ve 6zel olarak sinir hlicresi gruplarinin
ilintilerinin belirlenmesi igin bir baslangig olarak yorumlanmistir.

Anahtar Kelimeler: Beyin-makine aray(zi(BMA), Sinirsel ignecik ayirma, ignecik olusum hizi, Capraz ilintiler

Bogazigi Universitesi Hayvan Deneyleri Yerel Etik Kurulu (BUHADYEK) tarafindan onaylanmistir. Bogazici
Universitesi BAP Koordinasyon Birimi tarafindan desteklenmistir (Proje no: 5155).

Correlated activity decoding of motor cortical spike recordings using spike firing
rate estimates

OBJECTIVES: For general purpose Brain-Machine Interface (BMI) applications, extracellularly recorded
neuronal activity from rat motor cortex is investigated during a lever-press task. Obtained data are analyzed in
order to assess correlation between neurons and/or neuron groups and their dependencies to relevant tasks.
MATERIALS & METHODS: Extracellular spike activity is recorded from rat motor cortex with an 8-channel
micro electrode array, during lever-press experiment. Recorded data are investigated offline in Scilab
environment, with the following procedure. First, each channel is filtered through a Butterworth bandpass filter
before detecting individual spikes. Then by applying an absolute-value threshold, spikes are detected. Next step
was to reduce dimensionality of the obtained spike data using principal component analysis and cluster spikes
on the basis of their waveform shapes by employing k-means clusterig algorithm. Recordings from 8-channel
are separated into 24 individual clusters which are assumed to belong to 24 distinct neurons thus as a result 24
spike trains are formed. Intensity functions of these spike trains are estimated with smoothed histograms and
finally the spike firing rates are investigated for their cross-correlations together with their correlations to
experimental procedure.

RESULTS: It is observed that spike firing rates imply correlation with each other as well as with the relevant
tasks. Clustering intensity functions of the spike trains show that during different stages of the experiment
procedure, different group activities occur.

CONCLUSION: Obtained results are interpreted as a beginning for decoding motor cortical activity, and in
particular - extracting correlated activity for clusters of neurons.

Keywords: Brain-machine interface(BMI), Spike sorting, Spike firing rate, Cross correlation

Approved by the Bogazici University Ethics Committee on Animal Research (BUHADYEK). Supported by
Scientific Research Projects Coordination Unit of Bogazici University (Project number 5155).
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isitsel liclii uyaran paradigmasinda standart uyaranlara karsi olusan uyarilma
yanitlarinin incelenmesi
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AMAG: Uclii uyaran (yenilik) paradigmasi, klasik bir oddball paradigmasindaki standart ve hedef uyaranlar
arasina beklenmedik ve sirekli dedisen tipte hedef olmayan yeni (novel) uyaranlarin serpistiriimesiyle
olusturulmustur. Bu calismada, isitsel Ugli uyaran paradigmasindaki hedef ve yeni uyaranlarin standart
uyaranlara karsi olusan uyariima yanitlari (zerine olan etkilerinin arastirilmasi amaglandi.

GEREC ve YONTEM: OiP’ler, isitsel ticli uyaran paradigmasi kullanilarak 22 sagdlikli erkek gonilliden (yaslari
18 ile 22 arasinda) 30 elektrod (10/20 sistemi) araciligi ile kaydedildi. Standart uyaranlar; kendinden &nce
gelen uyaranlarin tipine gore (hedef, yeni veya standart), TS, NS ve SS olarak adlandirilan Gg gruba ayrildi. Her
bir standart uyaran grubunda, standart uyaranlara karsi elde edilen ortalama yanitlardaki N1 ve P2
potansiyellerinin genlik ve latans degerleri 6lglildi ve tekrarlanan Slgimler icin ANOVA testi ile analiz edildi.
BULGULAR: istatistiksel analizler, N1 potansiyelinin genlik ve latanslarinin standart uyaran gruplari arasinda
anlamh bir farklilik géstermedigine isaret ediyordu (p>0.05). SS grubunda elde edilen P2 potansiyel genlikleri
diger iki gruba oranla daha biylikti (p<0.05). Yine, NS grubunda elde edilen P2 potansiyel genlikleri TS
grubuna oranla daha blyuk bulundu (p<0.05). SS grubunda elde edilen P2 potansiyel latanslari diger iki gruba
oranla (p<0.01) ve NS grubunda elde edilen P2 potansiyel latanslari da TS grubuna oranla daha uzun bulundu
(p<0.01).

SONUGC: Bulgularimiz isitsel Ggli uyaran paradigmasinda, standart uyaranlardan Once gelen uyaran tipinin
standart uyaranlara karsi olusan yanitlardaki P2 potansiyelini anlaml olarak etkiledigini ve P2 potansiyelinin
genlik ve latanslarini modiile ettigini gosterdi.

Anahtar Kelimeler: Olaya iliskin potansiyeller, N1, P2, Standart uyaranlar, Uglii uyaran paradigmasi

Investigation of evoked responses to standard stimuli in auditory three-
stimulus paradigm

OBJECTIVES: The three-stimulus (novelty) paradigm is designed using unexpected and ever-changing novel
non-target stimuli interspersed in the set of standards and targets in the classical oddball paradigm. In this
study, we aimed to investigate the effects of target and novel stimuli on evoked responses to standard stimuli
in auditory three-stimulus paradigm.

MATERIALS & METHODS: ERPs were recorded with 30 electrodes (10/20 system) using an auditory three-
stimulus paradigm from twenty-two healthy male volunteers (ages between 18 and 22 years). According to
stimulus type (target, novel, or standard) of preceding standard stimuli, they were divided into three groups as
TS, NS, and SS. The amplitude and latency values of N1 and P2 potentials in the averaged responses to
standard stimuli were measured and analyzed by repeated measures analyses of variance (ANOVA) for each
standard stimulus group.

RESULTS: Statistical analyses indicated that the amplitudes and latencies of N1 potentials were not
significantly different among standard stimulus groups (p>0.05). Amplitudes of P2 potential in SS group were
higher compared to other two groups (p<0.05). Also, amplitudes of P2 potential in NS group were higher
compared to TS group (p<0.05). Latencies of P2 potential in SS group were longer compared to other two
groups (p<0.01), and latencies of P2 potential in NS group were longer compared to TS group (p<0.01).
CONCLUSION: Our results suggest that stimulus type of preceding standard stimuli significantly affected P2
potential to standard stimuli and modulated amplitudes and latencies of P2 potential in auditory three-stimulus
paradigm.

Keywords: Event-related potentials, N1, P2, Standard stimuli, Three-stimulus paradigm
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Soyut ve tanidik gorsel hedefler benzer nitelikte P3 potansiyeli olusturur
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Mersin Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Mersin

Mersin University, Faculty of Medicine, Department of Physiology, Mersin, Turkey

AMAG: Olaya iliskin potansiyeller (OIP); duysal, motor ya da bilissel bir islev ile zamansal olarak Kkilitli bir
sekilde insanin sagh derisinden kaydedilen voltaj degisiklikleridir. P3 potansiyeli, bilissel elektrofizyolojide
Uzerinde en fazla calisma vyapilan olaya iliskin potansiyel (OIP) bilesenidir. P3 potansiyeli oddball
paradigmasinda, hedef uyaranlara yanit olarak olusan pariyetal yayiliml bir dalgadir. P3 potansiyelinin segici
dikkat ve bellegin giincellenmesi siireglerini yansittigi kabul edilir. Bu galismada, soyut imgeler ve tanidik nesne
goérintileri seklindeki gérsel hedeflerin OIP yanitlari Gizerine olan etkilerinin arastirilmasi amaglandi.

GEREC ve YONTEM: Galismamiza 14 saglikli géniillii (yaslar 19 ile 23 arasinda) katildi. OiP’ler, gérsel oddball
paradigmasi kullanilarak, 30 elektrot boélgesinden (10/20 sistemi) kaydedildi. Kullanilan oddball
paradigmasinda; mavi kareler standart, esit blyuklikteki renkli resimler ise hedef uyaranlari olusturuyordu.
Hedef uyaranlar tanidik nesne ve soyut resimler olarak iki gruba ayrildi. Hedef uyaranlarin orani %20 idi.
Sireleri 750 ms olan gorsel uyaranlar, her 2 s'de bir denedin 1.5 m 6ninde bulunan bir bilgisayar ekrani
aracilidi ile rastlantisal olarak uygulandi.

BULGULAR: Her iki hedef uyaran grubundaki OIP yanitlarin genlik ve latanslan 6lgiildii ve tekrarlanan élgiimler
icin ANOVA testi ile analiz edildi. Istatistiksel analizler, bu iki hedef uyaran grubundaki N1, N2 ve P3
potansiyellerinin genlik ve latanslari arasinda anlamh bir farklilik bulunmadigini gosteriyordu (p>0.05).

SONUG: Bulgularimiz soyut ve tanidik gorsel hedeflerin benzer P3 potansiyelleri olusturduguna isaret
etmektedir.

Anahtar Kelimeler: Olaya iliskin potansiyeller, P3, Gérsel oddball paradigmasi
Abstract and familiar visual targets elicit similar P3 potentials

OBJECTIVES: The event-related potentials (ERPs) are voltage changes recorded from the human scalp that are
time-locked to sensory, motor or cognitive processes. The P3 potential is the most studied event-related
potential (ERP) component in cognitive electrophysiology. The P3 potential occurring in response to targets has
a parietal topography in the oddball paradigm. The P3 potential is assumed to reflect selective attention and
memory updating processes. In this study, we aimed to investigate the effects of abstract and familiar visual
targets on the ERP responses.

MATERIALS & METHODS: Fourteen healthy volunteers (ages between 19 and 23 years) participated in the
study. ERPs were recorded with 30 electrodes (10/20 system) using a visual oddball paradigm. Blue square
served as standards whereas equal-sized colorful pictures served as targets in the oddball paradigm. Target
stimuli were divided into two groups: familiar objects and abstract pictures. The target ratio was 20%. Visual
stimuli were presented on a computer monitor in a random series, 1.5 m in front of the subject once every 2 s
with 750 ms duration.

RESULTS: The amplitudes and latencies of ERP responses were measured and analyzed by repeated measures
analyses of variance (ANOVA) for both target groups. Statistical analyses indicated that amplitudes and
latencies of N1, N2, and P3 potentials were not significantly different between two target groups (p>0.05).
CONCLUSION: Our results indicate that abstract and familiar visual targets elicit similar P3 potentials.

Keywords: Event-related potentials, P3, Visual oddball paradigm
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insanlarda soyut imgelerin ve tanidik nesnelerin istem-disi gorsel dikkate
etkileri

Berrin Marasligil, Tolgay Ergenoglu, Fazilet Ertiirk, Asligiil Clireoglu

Mersin Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Mersin

Mersin University, Faculty of Medicine, Department of Physiology, Mersin, Turkey

AMAG: Olaya iliskin potansiyeller (OIP), yiiksek zamansal ¢éziimleme 6zellikleri ile beynin bilissel islevlerinin
incelenmesinde kullanilan temel arastirma yodntemleri arasinda yer alirlar. Yeni, beklenmedik ya da tahmin
edilemeyen uyaranlara karsi ortaya gikan oriyantasyon yaniti, dikkatin istem disi olarak muhtemel 6nemi olan
gevresel olaylara karsi yonlenmesini saglayan bir alarm cevabidir. Bilissel elektrofizyolojideki yenilik (Ugla
uyaran) paradigmasi, yeni uyaranlarin beynin elektriksel aktivitesi (zerine olan etkilerini arastirmak igin
tasarlanmistir. Yenilik paradigmasi sirasinda elde edilen tipik olaya iliskin potansiyel bileseni hedef olmayan yeni
uyaranlara karsi ortaya c¢ikan bir N2b-P3a kompleksidir. Bu galismada, insanlarda soyut imgeler ve tanidik
nesne goruntilerinin istem-disi dikkat lizerine olan etkilerinin arastiriimasi amaglandi.

GEREC ve YONTEM: OiP’ler, gorsel ii¢lii uyaran paradigmasi kullanilarak 12 sadlikli géniilliden 30 elektrod
(10/20 sistemi) aracihdi ile kaydedildi. Standart, hedef ve yeni uyaranlar 2 s’lik uyaranlar arasi sireler ile
rastlantisal bir sirayla sunuldu ve sikliklar sirasiyla 0.70, 0.15 ve 0.15 idi. Yeni uyaranlar; kullanilan
resimlerdeki igerik ve temaya goére, tanidik nesne ve soyut resimler olarak iki gruba ayrildi. Yeni uyaranlarin
tima emosyonel olarak noétraldi.

BULGULAR: Her iki yeni uyaran grubunda, yeni uyaranlara karsi elde edilen ortalama yanitlardaki N2b-P3a
kompleksinin genlik ve latans dederleri 6lclildi ve ardindan tekrarlanan dlgiimler igin ANOVA testi ile analiz
edildi. Istatistiksel analizler, bu iki yeni uyaran grubundaki tepeden-tepeye P3a genlikleri ile N2b ve P3a
potansiyellerinin latanslari arasinda anlamli bir farkhlik bulunmadigini gésteriyordu (p>0.05).

SONUGC: Sonuglarimiz insanlarda soyut imgeler ile tanidik nesne goruntilerinin istem-disi gorsel dikkate
etkilerinin benzer oldugunu gosterdi.

Anahtar Kelimeler: Olaya iliskin potansiyeller, istem-disi dikkat, N2b-P3a kompleksi, Yenilik

The effects of abstract images and familiar objects on involuntary visual
attention in human

OBJECTIVES: The event-related potentials (ERPs) are fundamental research tools for cognitive brain activity
with their high temporal resolution. Orienting to new, unexpected or unpredictable stimuli is an involuntary shift
of attention that is a way of alerting to potentially significant environmental events. The novelty (three-
stimulus) paradigm in cognitive electrophysiology is designed to investigate the effects of novel stimuli on brain
electrical activity. Typical event related potential component is a N2b-P3a complex occurring in response to
non-target novels during the novelty paradigm. The aim of this study was to investigate the effects of abstract
images and familiar objects on involuntary attention in human.

MATERIALS & METHODS: ERPs were recorded with 30 electrodes (10/20 system) using a visual three-
stimulus paradigm from twelve healthy volunteers. Standard, target, and novel stimuli were randomly
presented with 2 s inter-stimulus intervals with probabilities of 0.70, 0.15, and 0.15 respectively. According to
content or theme of pictures used, novel stimuli were divided into two groups as familiar object and abstract
pictures. All novel stimuli were emotionally neutral.

RESULTS: The amplitude and latency values of N2b-P3a complex in the averaged responses to novel stimuli
were measured and then analyzed by repeated measures analyses of variance (ANOVA) for both novel stimulus
groups. Statistical analyses indicated that peak-to-peak P3a amplitudes and latencies of N2b and P3a potentials
were not significantly different between the two novel stimulus groups (p>0.05).

CONCLUSION: Our results suggest that effects of abstract images and familiar objects on the involuntary
visual attention were similar in humans.

Keywords: Event-related potentials, Involuntary attention, N2b-P3a complex, Novelty
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Koroner arter bypass grefti ameliyati sonrasi gorsel P300 yaniti etkilenir mi?

Sirma Osman', Ummiihan Isodlu-Alkag?, Sacit Karamiirsel’, Enver DayiogIu?

!Istanbul Universitesi, Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul )
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Istanbul University, Istanbul Faculty of Medicine, Department of Physiology, Istanbul, Turkey
2Istanbul University, Istanbul Faculty of Medicine, Department of Cardiovascular Surgery, Istanbul, Turkey

AMAGC: Calismamizda Koroner Arter Hastaligi (KAH) tanisi alan hastalarin (n=10) beyin kognitif fonksiyonlarinin
Koroner Arter Bypass Greft (KABG) ameliyati dncesi (AQ) ve sonrasi (AS) dederlendiriimesi amaclanmistir.
GEREC ve YONTEM: MITSAR programi ile gérsel oddball paradigmasi kullanilarak 19 kanaldan ameliyat 6ncesi
ve sonras! olaya iliskin potansiyel (OIP) kaydi alinmistir. Biitiin istatistiksel analizler SPSS 16.0 kullanilarak
yinelenmis 6lgiimler igin ANOVA testi ile gergeklestirilmistir.

BULGULAR: P300 bileseninin genlik dederi ameliyat sonrasi, ameliyat 6ncesine gére daha biyuk bulunmustur
(F(1,9)=9,401; p<0.01). AS genlik artisi Ozellikle sag frontal, santral, pariyetal ve oksipital bélgelerde
istatistiksel olarak anlamhdir (F(10,90)= 7,320; p<0.001). Istatistiksel olarak anlamli olmamakla birlikte gérsel
P300 latans dederi kayit alinan tim kanallarda, ameliyat sonrasi verilerinde daha geg olarak elde edilmistir
(F(1,9)=1,018; p<0.33).

SONUGC: Gorsel modalitedeki P300 genlik ve latanslarinin artmasi beyin elektriksel aktivitesindeki inhibisyonun
gliclenmesine bagl olarak istenen 6devin daha rahat bir sekilde yapildigi seklinde yorumlanabilir.

On bulgular KABG ameliyati sonrasi gérsel P300 yanitindaki degisikliklere isaret etse de, kayitlarin daha geg
dénemde (6-12 ay) ve daha cok sayida hasta ile tekrarlanmasi, bulgularin gtvenilirligini artiracaktir.

Anahtar Kelimeler: P300, Olaya iliskin potansiyel (OIP), Koroner arter hastaliyi (KAH), Koroner arter bypass
grefti (KABG)

istanbul Universitesi Etik Kurulu tarafindan onaylanmistir (2009/2561-46). istanbul Universitesi Bilimsel
Arastirma Projeleri Birimi tarafindan desteklenmistir (Proje numarasi: 6285).

Is P300 response affected after coronary artery bypass graft surgery?

OBJECTIVES: The aim of this study is to evaluate brain cognitive functions before and after coronary artery
bypass graft (CABG) surgery in patients (n=10) with the diagnose of coronary artery disease (CAD).
MATERIALS & METHODS: Event related potentials (ERPs; P300 responses) were recorded before and after
surgery from 19 channels with visual oddball paradigm by MITSAR. All statistical analyses were performed with
repeated measures ANOVA test by using SPSS 16.0.

RESULTS: P300 amplitudes were higher after surgery (F(1,9)=9,401; p<0.01) than before. Increase in
amplitude after surgery was statistically significant especially in right locations for frontal, central, parietal and
occipital areas (F(10,90)= 7,320; p<0.001). Postoperative P300 latencies were longer in all channels compared
to preoperative values, but without statistical significance (F(1,9)=1,018; p<0.33).

CONCLUSION: Increase in amplitude and latency of P300 response in visual modality may indicate increased
task performance as a result of increased inhibition in the brain activity. Although the preliminary results point
the changes in visual P300 responses after CABG surgery, to increase reliability of the results, more patients
and recordings in later periods (6-12 months) would be beneficial.

Keywords: P300, Event related potentials (ERP), Coronary artery bypass graft (CABG), Coronary artery
disease (CAD)

Approved by Istanbul University Ethical Committee (2009/2651-46). Supported by Scientific Research Projects
Coordination Unit of Istanbul University (Project number: 6285).
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Sporcu ve psikologlarda EEG gii¢c spektrumunun degerlendirilmesi
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Istanbul University, Istanbul Faculty of Medicine, Department of Sports Medicine, Istanbul, Turkey

AMAGC: Glg spektrumu analizi spontan beyin elektriksel aktivitesinin (EEG) dederlendiriimesinde kullanilan
onemli yontemlerdendir. Calismanin amaci, farkl disiplinlerden tniversite 6grencilerinde glig spektrumu frekans
Ozelliklerini degerlendirmektir.

GEREC ve YONTEM: Galismaya 24 sa§ elini kullanan géndillii iniversite 6grencisi katildi (12 psikoloji ve 12
spor Ogrencisi). Spontan beyin elektriksel aktivitesi (EEG) 19 farkli bélgeden WIinEEG programi (MITSAR) ile
dinlenim durumunda gézler acik ve kapali olarak kaydedildi. istatistiksel analizler icin tekrarli dlgimler igin
ANOVA testi (SPSS16.0) kullanildi.

BULGULAR: EEG giic spektrumu delta, teta, alfa, beta ve gama frekans bantlarinda psikoloji ve spor
o6grencilerinde gozler acik ve kapall olarak degerlendirildi. Gozler agik konumda, psikoloji ve spor 6grencilerinin
spontan EEG frekans bantlari karsilastirildiginda, kanal bazinda istatistiksel olarak anlamli fark elde edildi
(delta; (F(18,198)=11.66; p<0.0001, teta; (F(18,198)=21.60; p<0,0001, alfa; (F(18,198)=30.64; p<0.0001,
beta;(F(18,198)=12.74; p<0.0001, gama; (F(18,198)=14.55; p<0.0001). Gozler kapal konumda, psikoloji ve
spor dgrencilerinin spontan EEG frekans bantlari karsilastirildidinda, kanal bazinda istatistiksel olarak anlamli
fark elde edildi (delta; (F(18,198)=7.18; p<0.0001, theta; (F(18,198)=17.25; p<0,0001, alpha;
(F(18,198)=13.58; p<0.0001, beta;(F(18,198)=8.72; p<0.0001, gamma; (F(18,198)=10.70; p<0.0001). Ayni
zamanda, beta frekans bandinin glici psikoloji 6grencilerinde sporculardan daha yuksek bulundu (beta
(F(1,11)=4.42; p<0.05).

SONUG: Gozler acik ve kapali kosullarda, psikoloji 6grencilerinin delta, beta ve gama frekans bandi gtic degeri,
spor bolimu 6grencilerinin alfa glic degeri diger gruptan daha blyilik olarak elde edilmistir. Bu galisma, farkh
disiplinlerde egditim alan 6grencilerdeki spontan beyin aktivitesi farklarini géstermesi agisindan énemlidir.

Anahtar Kelimeler: EEG, Glg spektrumu, Egitim

istanbul Universitesi Etik Kurulu tarafindan onaylanmistir (2010/450-123).

Analysis of EEG power spectrum in sports and psychology students

OBJECTIVES: Power spectral analysis is a well-established method for the evaluation of spontaneous EEG
signals. The aim of this study was to investigate the properties of each frequency in the power spectrum of
university students from different disciplines.

MATERIALS & METHODS: 24 healthy with right-handed university students participated in this study (12
psychology and 12 physical education and sports students). Electroencephalographic (EEG) activity was
recorded from 19 sites during resting state with eyes closed and eyes opened conditions by MITSAR. All
statistical analyses were performed with ANOVA test (repeated measures) using SPSS 16.0.

RESULTS: Power of delta, theta, alpha, beta and gamma bands of EEG were evaluated with eyes opened and
eyes closed conditions for both groups.

In eyes opened condition, the differences of psychology and sport students were significant in all frequency
ranges for the channel effect (delta; (F(18,198)=11.66; p<0,0001, theta; (F(18,198)=21.60; p<0,0001, alpha;
(F(18,198)=30.64; p<0.0001, beta; (F(18,198)=12.74; p<0.0001, gamma; (F(18,198)=14.55; p<0.0001).

In eyes closed condition, the differences were significant in all frequency ranges for the channel effect
(delta;(F(18,198)=7.18; p<0.0001, theta;(F(18,198)=17.25; p<0,0001, alpha; (F(18,198)=13.58; p<0.0001,
beta; (F(18,198)=8.72; p<0.0001, gamma; (F(18,198)=10.70; p<0.0001). Also, in eyes closed condition the
beta power was higher in psychology than in sports students significantly (beta; (F(1,11)=4.42; p<0.05).
CONCLUSION: In both, eyes opened and eyes closed conditions, psychology students had larger power in
frequency range of delta, beta and gamma than sports students. However, sport students had larger alpha
power than psychology students. The present study is important to demonstrate the differences of the
spontaneous brain electrical activity in students from different educational disciplines.

Keywords: EEG, Power spectrum, Education

Approved by Istanbul University Ethical Committee (2010/450-123).

168



Poster Bildiriler / Poster Presentations

P76

Prenatal ve postnatal donemde uygulanan elektrik alanin gorsel uyarilma
potansiyelleri lizerine etkisi
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AMAGC: Bu calisma, prenatal ve postnatal dénemde uygulanan 50 Hz lik 12 kV/m buyukligindeki alternatif
elektrik alanin siganlardan kaydedilen Gorsel Uyarilma Potansiyelleri (VEP) Ulzerine etkilerini arastirmak
amaciyla planlanmistir.

GEREC ve YONTEM: Calismamizda 20 adet 6 aylik Wistar albino disi sican kullanilmistir. Her grupta 10 hayvan
olacak sekilde Kontrol grubu (K), prenatal ve 3 ay boyunca postnatal donemde 12 kV/m siddetinde elektrik
alana maruz birakilan grup (PRE+PO) olmak lizere 2 grup olusturulmustur. Siganlar giinde 1 saat elektrik alana
maruz birakilmiglardir. Bu arastirmada, 50 Hz frekansli elektrik alanlarin olusturulmasi igin paralel plaka sistemi
kullanilmistir. Gorsel uyarilma potansiyelleri hafif eter anestezisi altinda hayvanlarin kafalarinin deri altina
yerlestirilen igne elektrotlar ile kaydedilmistir. Tepe latensleri ve birbirini izleyen ters polaritedeki dalgalarin
tepeden-tepeye genlikleri hesaplanarak istatistiksel analizleri yapiimistir.

BULGULAR: Kontrol grubu ile karsilastirildiinda PRE+PO grubunun VEP latenslerinde istatistiksel olarak
anlamh bir uzamanin oldugu, ancak, VEP'lerin tepeden tepeye genlik dederleri incelendiginde istatistiksel olarak
herhangi bir farkliigin olmadigi saptanmistir.

SONUGC: Calismamizda prenatal ve postnatal donemde elektrik alan uygulanmasi sonucunda tim VEP
latenslerinin uzamasi goérsel sistemin etkilendigini géstermektedir.

Anahtar Kelimeler: Gorsel uyarilma potansiyelleri, Elektrik alan

Akdeniz Universitesi Bilimsel Arastirma Projeleri Yénetim Birimi tarafindan desteklenmistir.

The effect of applied electric field in prenatal and postnatal periods
on visual evoked potentials

OBJECTIVES: The purpose of the study was to investigate the effect of 50 Hz, 12 kV/m alternative electric
field which was applied to rats in prenatal and postnatal period on visual evoked potentials (VEPs).

MATERIALS & METHODS: In the present study, 20 female wistar rats, aged 6 months were used. Rats were
divided into 2 groups of 10 rats as follows; control (C) and the group exposed to electric field in prenatal period
and during three months of postnatal period (PRE+PQ). Electric field was applied to PRE+PO group for one
hour per day. In this study, we used paralel plate system to create 50 Hz electric field. Visual evoked potentials
were recorded with stainless steel subdermal electrodes placed over the head under ether anesthesia. Peak
latencies of the components and amplitudes of successive peaks were measured and statistical analysis was
performed.

RESULTS: All latencies of VEP components were significantly longer in rats exposed to electric field in pre and
postnatal periods compared to control group. But, no significant difference was observed in the measured
amplitudes among the two groups.

CONCLUSION: In our study, prolongation of VEP latencies after electric field exposure in the prenatal and
postnatal periods showed that visual system is affected.

Keywords: Visual evoked potentials, Electric field

Supported by Akdeniz University Scientific Research Projects Management Committee.
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Amikasinin olusturdugu gorsel uyarilma potansiyelleri degisikliklerine
erdosteinin etkisi

Piraye Yargicoglu-Akkiraz, Narin Derin, Deniz Akpinar

Akdeniz Universitesi, Tip Fakiiltesi, Biyofizik Anabilim Dali, Antalya

Akdeniz University, Faculty of Medicine, Biophysics Department, Antalya, Turkey

AMAC: Calismamiz amikasinin indikledigi lipid peroksidasyon ve goérsel uyariima potansiyel degisikliklerinin
saptanmasi yaninda, antioksidan o6zellikleri bulunan erdosteinin de koruyucu etkisini arastirmak amaciyla
planlanmistir.

GEREC ve YONTEM: Calismamizda, 40 adet 3 aylik Wistar albino erkek sican her grupta 10 hayvan olacak
sekilde rastgele bdélinerek kontrol(K), erdostein verilen grup(E), amikasin verilen grup(A), amikasin
+erdostein(A+E) gruplan olusturulmustur. iki haftalik deney siiresince amikasin 600 mg/kg/giin dozunda
intramuskuler olarak uygulanirken, erdostein 10 mg/kg/gin dozunda her giin gavajla verilmistir. Deneysel
slirenin sonunda, flasla olusturulan goérsel uyarilma potansiyelleri (FVEP) sag ve sol gbz olmak (izere
monookiiler uyarilarak kaydedilmistir. Tiobarbitirik Asit Reaktif Uriinleri (TBARS) Wasowicz ve arkadaslarinin
yOntemine gore nmol/g protein olarak saptanmistir. Gorsel uyarilma potansiyellerinde gézlenen Py, N1, P2, Ny,
P;, bilesenlerinin tepe latensleri ve tepeden tepeye genlikleri dlglilmustir.

BULGULAR: Kontrol grubu ile karsilastiriidiginda Amikasininin A grubunda VEP’lerin tim  bilesenlerinin
latenslerini anlamli olarak uzatirken, TBARS dederlerini 6nemli derecede artirdigi saptanmistir. Diger yandan,
erdosteinin amikasin verilen grupta lipid peroksidasyonu 6nemli derecede azalttigi ve VEP latenslerini kontrol
grubuna yaklastirdigi gdzlenmistir.

SONUC: Bu sonuglardan amikasinin etkilerine karsi antioksidan 6zellikleri bulunan erdosteinin koruyucu etki
gosterdigi saptanmistir.

Anahtar Kelimeler: Gorsel uyarilma potansiyelleri, TBARS, Amikasin, Erdostein, antioksidan

The effect of erdosteine on alterations of visual evoked potentials induced by
amikacin

OBJECTIVES: We aimed to investigate the effect of erdosteine administration on amikacin induced lipid
peroxidation and visual evoked potentials (VEPs) alterations in rats.

MATERIALS & METHODS: Forty male Wistar rats were divided into four groups; control (C), amikacin treated
(A), erdosteine treated (E) and amikacin + erdosteine treated (A+E). Amikacin (600 mg/kg/day) was applied
as a single dose of intramuscular (i.m) injection for 14 days and 10 mg/kg/day erdosteine was given by gastric
gavage for the same period. We recorded all VEP components and measured plasma thiobarbituric acid reactive
substance (TBARS) levels in all groups.

RESULTS: Amikacin increased the latencies of all VEP components and elevated plasma TBARS levels.
However, prolonged latencies of VEP components in amikacin treated rats returned to control levels following
erdostein administration. Administration of amikacin and erdosteine together significantly decreased plasma
TBARS levels.

CONCLUSION: In conclusion, these results show that erdosteine has protective effect on amikacin induced
changes in lipid peroxidation and the visual system.

Keywords: Visual evoked potentials, TBARS, Amikacin, Erdosteine, Antioxidant
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Sicanlarin farkh éstral evrelerinde uygulanan akut kuyruk soku stresinin teta
dalgalar iizerine etkisi

Miige Aslankara’, Can Kayacilar!, Asli Zengin®, Hakan Ocak®, Asiye Nurten?

!Istanbul Universitesi, Deneysel Tip Arastirma Enstitiisci, Sinirbilim Anabilim Dali, Istanbul
2Yeni Yiizyil Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul

Istanbul University, DETAE, Department of Neurosciences, Istanbul, Turkey
2Yeni Yiizyil University, Medical School, Department of Physiology, Istanbul, Turkey

AMAGC: Kuyruk soku stresinin beynin teta dalgalarinda dedisiklige neden oldugu bilinmekle birlikte, disi
siganlarda Ostral déngi boyunca uygulanan stresin teta aktivitesine etkisini gdsteren galisma bulunmamaktadir.
Bu calismada, siganlarda farkh Ostral evrelerde uygulanan kuyruk soku stresinin teta dalgalar Uzerindeki
etkisinin incelenmesi amaglanmistir.

GEREC ve YONTEM: 24 adet disi sican kullanildi. Bitin hayvanlara cift tarafli kortikal ve hipokampal
elektrodlar yerlestirildi. Vajinal strlntileri alinan siganlar prodstrus ve dstrus evrelerinde olacak sekilde deney
ve kontrol gruplarina ayrildi. Evresi belirlenen hayvanlardan bazal EEG kaydi alindi. EEG kaydindan sonra bitiin
hayvanlar hareketlerinin kisitlandigi bir ortama yerlestirilerek kontrol grubu harig hayvanlara sok verildi. Biitiin
EEG kayitlari, Student t-testi ile istatistiksel olarak degerlendirildi.

BULGULAR: Prodstrus ve 6strus evrelerindeki kontrol grubu hayvanlarinin bazal ve ikinci kayitlari arasinda
frontal ve hipokampal alanlardaki teta dalgalarinda (3,5-7 Hz) istatistiksel olarak anlamli fark bulunmadi
(p>0,05). Ostrus evresindeki deney grubu hayvanlarinin bazal ve stres sonrasi kayitlari arasinda her iki frontal
ve sol hipokampal alanlardaki teta dalgalarinda istatistiksel olarak anlamh fark bulundu (p<0,05). Prodstrus
evresindeki deney grubu hayvanlarinda ise sadece sol frontal alandaki teta dalgalarinda istatistiksel olarak
anlamli fark saptandi (p<0,05).

SONUG: Bu calisma ile proostrus ve Ostrus evrelerinin teta dalgalarini etkilemedigi; ancak 6strus evresindeki
kuyruk soku stresinin teta dalgalarinin genliginde ylkselmeye neden oldugu, prodstrus evresinde ise bu
ylkselmenin ortadan kalktigi gosterilmistir.

Anahtar Kelimeler: Menstriiel dongl, Elektroensefalografi (EEG), Teta dalgalari, Akut kuyruk soku stresi,
Sigan, Vajinal surintd

The effect of acute tailshock stress applied during different estral stages of rats
on the theta rhythms

OBJECTIVES: Although it is revealed that the tailshock stress cause theta activity changes in the brain, there
is no study showing its effect on theta activity during the estral cycle. This study aims to analyze the effect of
acute tailshock stress on theta activity during the different estral phases.

MATERIALS & METHODS: Female rats (n=24) were used. Bilaterally frontal and hippocampal electrodes were
implanted into all animals. Vaginal smear were taken and rats were seperated into test and control groups as
proestrus and estrus phases. Basal EEG recordings were taken from classified rats. After EEG recordings, all
animals were moved to a place where their movements were restricted; and tailshock was applied to all animals
except control group. Student’s t-test was used for the statistical analysis of EEG recordings.

RESULTS: There was no significant difference between theta rhythms of basal and secondary recordings from
frontal and hippocampal regions of control group animals during proestrus and estrus phases (p>0,05). There
was a significant difference between theta rhythms of basal and post stress recordings taken from both side of
frontal and left hippocampal regions during estrus phases of animals (p<0,05). Significant difference was
obtained only between theta rhythms of basal and post stress recordings from left frontal region during
proestrus phases of animals (p<0,05).

CONCLUSION: Results show that proestrus and estrus phases do not effect theta rhythms. Exposure to an
acute tailshock stress in estrus phase cause an increase on the theta rhythm amplitudes. However this increase
disappears in proestrus phase.

Keywords: Menstrual cycle, Electroencephalography (EEG), Theta rhythms, Acute tailshock stress, Rat,
Vaginal smear
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fNIRS tabanl islevsel baglantisallik degerlerinin saghikh deneklerle DEHB
hastalarinin siniflandirilmasinda kullanimi
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AMAGC: Saglikl deneklerle, DEHB (dikkat eksikligi ve hiperaktivite bozuklugu) hastalarinin islevsel baglantisallik
dederlerinin siniflandiriimasinda fNIRS 6lgiim yonteminin kullaniimasi

GEREC ve YONTEM: 12 saglkl kontrol ve 10 DEHB tanisi yapilmis toplam 22 kisiden fNIRS ydntemi ile
Olgimler alindi. Optodlar arasindaki islevsel baglantisaligi veren ortak bilgi hesaplandi. Ortaya ¢ikan 6
degdiskenli sonuclar Gzerinde uzaklik hesaplamasina dayali 6rintl tanima ve siniflandirma galismasi yapildi.
Siniflandirma basarisi, 6rneklerin kendi siniflarindaki diger érneklere olan ortalama uzakliklari ve diger sinifta
olanlara olan ortalama uzakliklari hesaplanarak o6lgildi. Ilk adim olarak ham data lizerinde siniflandirma
basarisi 6lgiildi. ikinci adim olarak, data standardize edildi ve bunun siniflandirma basarisina etkisine bakildi.
Ardindan degiskenlere agirlik atanarak siniflandirma basarisinin artirilmasi hedeflendi. Agirliklar belirleyebilmek
icin, uzaklik hesabina dayali siniflandirma calismasi, éncelikle her bir degisken igin tek tek yapildi. Béylelikle her
bir dediskenin siniflandirma Uzerindeki etkisi 6lctldd. Bu olcime gore adirliklandirma yapilmasinin ardindan
yeniden 6 degisken Uzerinden siniflandirma yapilarak siniflandirma performansinin adirliklandirma ile ne kadar
degistigine bakildi. Son olarak datalar 3 boyutlu grafik (izerinde gérintilendi.

BULGULAR: Standardizasyon oncesi %27 olan siniflandirma hata oraninin, standardizasyon sonrasi %?23’e,
adirliklandirma sonrasi ise %14’e distigu gorildia. Orneklerin kendi siniflarina aidiyetlerinin uzakhga dayali
hesaplanmasinin ortalamasi ise, standardizasyon ©ncesi 0.0696, standardizasyon sonrasi 0.2914 ve
agirliklandirma sonrasi 0.4754 olarak hesaplandi. Ug boyutlu grafikte siniflandirma &lgiimleri gérsel olarak
dogrulandi.

SONUG: 3 OB degiskeninin DEHB ile iligkili oldugu géruldd. Bu 3 degiskenin gosterdigi optodlar arasi ortak
bilginin, kontrol bireylerinde daha yiksek, DEHB tanisi konmus kisilerde daha disik oldugu saptandi. Bu
dederlere gore yapilacak bir siniflandirmada %86 dogruluk elde edilebilecegdi gérulda.

Anahtar Kelimeler: fNIRS, DEHB, Islevsel baglantisallik, Siniflandirma

fNIRS derived functional connectivity metric in classification of ADHD patients
and healthy controls

OBJECTIVES: To establish a measurement/computation system to classify the functional connectivity metric
(mutual information) derived from the fNIRS data of ADHD (attention deficit hyperactivity disorder) patients
and healthy controls.

MATERIALS & METHODS: fNIRS HbO2 data are collected from 12 healthy adult controls and 10 age matched
ADHD people. Mutual information as a metric of functional connectivity is computed between the optodes.
Pattern recognition and classification are applied on the 6-variable outcome data. The classification performance
is measured by calculating the sample’s average distance to the samples in their own classes, and those in
other classes. First step was the evaluation of classification performance on raw data. For the second step, data
were normalized and classification performance was measured. Then, weights were applied to the variables to
improve the performance. To determine the weights, classification based on distance is performed six times for
each variable. In this way each variable’s effect on classification was measured and weights were optimized.
After applying weights, classification performance is measured.

RESULTS: The error rate was 27% on the classification based on raw MI data. After normalization of the data,
the error rate dropped to 23%. After applying the weights the error rate further decreased to 14%. The mean
of the measurement of “how likely a sample is in it's own class” was found to be 0.0696 in raw data, 0.2914 in
standardized data and 0.4754 in weighted data.

CONCLUSION: 3 MI variables are found to outperform classification. The MI between the selected 3 optodes
are found to be higher in control samples compared to ADHD samples. It was found that a distance based
classifier can classify samples with a 86% correct rate.

Keywords: fNIRS, ADHD, Functional connectivity, Classification
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Metilfenidat DEHB hastalarinin islevsel baglantisalligini normalize ediyor
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AMACGC: Bu calismanin amaci DEHB (Dikkat Eksikligi ve Hiperaktivite Bozuklugu) hastalarinin ilagh ve ilagsiz
durumlarinda beyin 6n bolge etkinliklerinin islevsel badlantisalliklarinin kontrol grubununkilere kiyasla
istatistiksel farklihginin olup olmadiginin tespit edilmesidir. Bu karsilastirma sonucunda DEHB hastalarinin ilaca
verdikleri nérobiyolojik tepkileri hizli bir sekilde dlgebilmek igin bir ydntemin gikarilmasi amaglanmaktadir.
GEREC ve YONTEM: Deney grubu kapsaminda 10 yetiskin DEHB hastasi, kontrol grubu kapsaminda 12 yas
eslestirilmis gondlli dederlendirilmistir. Hasta grubundaki her denek, ilag almadan 6nce ve ilag aldiktan 45
dakika sonra olmak Uzere farkli glinlerde toplam ikiser deneye tabi tutulmustur. Diger yandan kontrol
grubundaki denekler, ilagsiz birer deneye tabi tutulmustur. Her bir deneyde, deneklere segici dikkat
testlerinden biri olan renk-kelime eslestirmeli Stroop testi uygulanmistir. Testler sirasinda functional Near
Infrared Spectroscopy (fNIRS) cihazi kullanilarak deneklerin beyin 6n loblarinin aktivasyonlarina ait dlgimler
alinmis ve kaydedilmistir. Bu o6lgimler Uzerinden Ortak Bilgi (OB) tabanl islevsel baglantisallik analizi
yapilmistir.

BULGULAR: Non-Parametrik Kruskal-Wallis testi deneklerin sag medial 6nlobunda MI (x2=13.3, p=0.001); sol
medial-lateral 6nlobunda MI (x2=11.3, p=.003) ve sag-sol medial 6nlobunda (x2=11.3, p=.003) OB’nin
istatistiksel bir farkliigin oldugunu gosterdi. Mann-Whitney testi ise sag medial énlobdan (z=3.6, pi.001) ve
sag lateral onlobdan (z=2.2, p=.03) hesaplanan OB dederlerinin ilagh duruma goére ilagsiz durumda alinan
Olcimlere kiyasla daha ylksek oldugunu gostermistir. Ayni zamanda kontrol grubuna ait dlcimler, ilagsiz
durumunda alinan DEHB 6lglimlerine gore daha ylksek sag-sol medial 6nlob MI ve sag medial-lateral énlob MI
dederlerine sahip oldugu tespit edilmistir (Sirasiyla z=2.9, p=.003 and z=2.4, p=.015).

SONUG: Sonuc itibari ile elde edilen bulgular, ilac tedavisinde DEHB deneklerin islevsel baglantisalliklarinin
arttigini  géstermis ve hipotezimizi desteklemistir. Ayrica ilag tedavisinde DEHB hastalarinin islevsel
baglantisalliklarinin kontrol grubununkine yaklastigi (normalize oldugu) gorialmustur.

Anahtar Kelimeler: Islevsel baglantisallik, fNIRS, DEHB

Methylphenidate normalizes the functional connectivity of ADHD patients

OBJECTIVES: The aim of this study is to investigate the effect of medication on the functional connectivity of
ADHD subjects and compare them against healthy controls.

MATERIALS & METHODS: A group of 10 adult ADHD subjects and a group of age matched 12 healthy control
subjects were recruited for the study. Color Word matching Stroop task was performed by each subject, while
the ADHD subjects performed the test once without any medication and once after medication. Functional Near
Infrared Spectroscopy (fNIRS) device is used to measure and record the hemodynamic changes from prefrontal
cortex of the subjects. Mutual Information (MI) based functional connectivity analysis is applied to the
measurement data of subjects. Finally, the paired measurement data of the experimental group is compared
with the data of the control group by means of analysis of variance (ANOVA) test.

RESULTS: Non-parametric Kruskal-Wallis tests showed that there were significant differences between groups
in right medial prefrontal MI (x2=13.3, p=0.001); left medial-lateral prefrontal MI (x2=11.3, p=.003) and
right-left medial prefrontal MI (x2=11.3, p=.003). Mann-Whitney tests showed that right medial prefrontal MI
(z=3.6, pi.001) and right lateral prefrontal MI (z=2.2, p=.03) were higher in the control group than the off-
MPH ADHD group. Control group also had higher right-left medial prefrontal MI and right medial-lateral
prefrontal MI when compared with off-MPH ADHD (z=2.9, p=.003 and z=2.4, p=.015, respectively).
CONCLUSION: The results validated our hypothesis that the medication improves the functional connectivity of
ADHD subjects. What is more, medication normalizes the connectivity of experimental group towards that of
the control group.

Keywords: Functional connectivity, fNIRS, ADHD
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Aurasiz migren hastalarinin hemodinamik tepkilerinin fNIRS ile siniflandiriimasi
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AMAGC: Aurasiz Migren hastaliginin altinda yatan hemodinamik bozuklugun nicelendiriimesinde fNIRS sistemi
tabanli bir algoritmanin gelistiriimesi.

GEREC ve YONTEM: 13 yetiskin kontrol ve yas eslenmis 20 aurasiz migren tanisi yapilmis toplam 33 kisiden
fNIRS sistemi ile renk-kelime eslestirmeli Stroop deneyi esnasinda o6lgimler alindi. Bu o&lgimlerin frekans
izgeleri Uzerinde uygulanan temel bilesenler analizi (PCA) ile her bir grup igin dlgiimlerin temel bilesenleri elde
edildi. Bu temel bilesenlerin her bir kisinin verisi Uzerindeki adirliklari hesaplandi ve bu veriden siniflandirma
galismasina uygun olanlari korelasyon tabanl 6zellik belirleme yontemi Uzerinden uygulanan “best-first search”
algoritmasiyla belirlendi. Bu eleme sonucunda elde kalan temel bilesenlerden hesaplanan kosullu olasiliklari ile
olusturulan Bayesgi ag tzerinden “hill climbing” algoritmasi aracihdiyla siniflandirma galismasi yapildi.
BULGULAR: Her bir gruptan elde edilen temel bilesenlerin siniflandirmaya uygun olan 6énce ikiser ardindan
dorder tanesi secilip, adirliklandiriip siniflandirma calismasina tabi tutuldu. Sadece ikiser bilesenin
kullaniimasiyla elimizdeki verileri %94 dogruluk oraninda ayristirabilirken, dérder tanesi segildiginde ise bu oran
%98’e yukseldi.

SONUC: fNIRS sistemi ile Stroop deneyi esnasinda alinan o&lgiimler, beynin bilissel etkinlik esnasindaki
zorlanmasina karsi hemodinamik tepkileri 6lgebilmektedir. Bu galismamizda migren hastalarinda genelde
norovaskiler kuplajda bir bozukluk oldugu hipotezi Uzerine yogunlasiimis ve hipotez dogrulanmistir. Hem
izgelerde belirli frekans araliklarindaki azalma hem de PCA sonuglarindaki farkliliklarin bulunmasi aurasiz migren
hastalarinda hemodinamik tepkilerde bir bozukluk olduguna isaret etmektedir.

Anahtar Kelimeler: fNIRS, Migren, Hemodinamik tepki, Temel bilesen analizi

Classification of the hemodynamic responses of patients with migraine without
auora via fNIRS

OBJECTIVES: Development of en efficient algorithm to quantify the hemodynamic responses of controls and
migraine patients without aura calculated from fNIRS measurements obtained during a color-word matching
Stroop Task

MATERIALS & METHODS: 13 healthy controls and 20 age matched migraine patients without aura (MO) were
recruited to investigate their hemodynamic responses via the fNIRS system during a color-word matching
Stroop Task. Principal Components Analysis (PCA) was performed on the frequency spectra for each group.
Weights of these principal components were calculated on an individual basis and these weights were further
subjected to a classification performance via correlation based on the “best-first search” algorithm. The
conditional probabilities of the remaining components were further chosen to be employed in a finer
classification scheme via the “hill-climbing” algorithm based on the Bayesian network algorithm.

RESULTS: We performed the classification with either 2 or 4 of the principal components from each group that
meet the classification criteria. The performance of the classification based on only 2 principal components
yielded a success rate of 94% while this performance increased to 98% when 4 components were employed.
CONCLUSION: The data obtained via the fNIRS systems during a Stroop task measure the hemodynamic
responses to a cognitive challenge. We have verified in this study the hypothesis that migraine patients suffer
from an impairment of the neurovascular coupling. The verification is based the suppression observed in the
frequency spectra at dedicated bands as well as the major differences in several of the principal components.
These results lead us to propose impairment at the control of the hemodynamic responses in patients of
migraine without aura.

Keywords: fNIRS, Migraine, Hemodynamic response, Principal component analysis
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Ortiili-baskilama (latent inhibisyon) modelinde ketaminin etkileri
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AMAG: Bir uyaran ile daha dnceden karsilasilmis ise kosullama daha az olusur. Ortiilii-baskilama (latent
inhibisyon) olarak adlandirilan bu fizyolojik durumun NMDA antagonistleriyle bozulmasi sizofreninin deney
hayvanlarinda modellenmesinde kullanilir. Bu c¢alismada ortlli-baskilama modelinde ketaminin etkileri
arastirilmistir.

GEREC ve YONTEM: Bes giin su kisitlamasi yapilan Swiss-Webster farelere 6. giin ketamin (10-50 mg/kg) ya
da salin enjekte edilerek 6n-uygulama olarak seker (%5) ya da su 20 dakika verildi. Ertesi gun ayni ilaglar
tekrarlanarak tim gruplara seker verildi. Seker uygulamasinin 10. dakikasinda tim gruplara LiCl (75 mg/kg)
yapildi. Sonraki (i¢ giin boyunca su ve seker tercihleri olglld.

BULGULAR: Su ve seker tercihinin yapildigi ilk test gliniinde, 6n-uygulama esnasinda seker alan kontrol (salin)
grubu, su alan kontrol grubuna gore daha fazla seker tercihi yapti (Student’in t testi, p=0.015; seker tercihi
sirasiyla %64.69+13.49 ve %21.62+8.54). Dolayisiyla daha énceden seker ile karsilasmis olan farelere LiCl'Un
yarattigi olumsuz etkiler seker ile daha zayif eslestirilerek 6rtllu-baskilama (latent inhibisyon) olustu. Ketamin
(10 ve 50 mg/kg) verilmesi ortili-baskilamanin akut fazi (ilk test giint) Gzerine herhangi bir etki olusturmadi.
Ancak, testin UGguncl glninde seker tercihi agisindan kontrol grubu ile ketamin 50 mg/kg grubu arasinda
anlaml fark olustu (p<0.05, Student'’in t testi).

SONUG: Daha 6nceki calismalarda NMDA resept6r antagonisti olan ketaminin ortili-baskilamay! bozabilecegi
gosterilmisti. Bu calismada ise ketamin 50 mg/kg dozunda akut etki olusturmasa dahi normale dénmesini
geciktirebilecedi gosterilmistir. Bu metod 6rtlli-baskilama modelinin uygulanmasinda akut Slgimlerin yeterli
olmadigina ve kontrol grubunun normale dénene kadar takip edilmesi gerektigine isaret etmektedir.

Anahtar Kelimeler: Ortiili-baskilama (latent inhibisyon), Ketamin, Fare
The effects of ketamine in latent inhibition model

OBJECTIVES: A stimulus, that has been previously presented without reinforcement, causes less conditioned
response. This physiologic state is called latent inhibition and impairment of latent inhibition using NMDA
antagonists is an animal model of schizophrenia. In this study, effects of ketamin on the latent inhibition model
were examined.

MATERIALS & METHODS: After 5 days of water deprivation, Swiss-Webster mice were enjected with either
ketamine (10-50 mg/kg) or saline on the 6th day and given sucrose solution (%5) or tap water for 20 minutes
as pre-exposition. The day after, same drugs administered but all groups were given sucrose solution (%5). At
the 10th minute of sucrose administration all groups were injected with LiCl (75 mg/kg). Following 3 days,
sucrose and water preferences were detected.

RESULTS: On the first test day, sucrose pre-exposed control group prefered more sucrose than the water pre-
exposed group. (Student’s t test, p=0.015; sucrose preferences respectively 64.69+13.49 % and 21.62+8.54
%) The negative effects of LiCl on sucrose pre-exposed mice were matched poorly with sucrose and latent
inhibition occured. Ketamine (10 and 50 mg/kg) administration had no effect on acute phase (first test day) of
latent inhibition. But at the 3rd test day, control and Ketamine 50 mg/kg groups were significiantly different
according to sucrose preference. (p<0.05, Student’s t test).

CONCLUSION: Previous studies showed that NMDA receptor agonist Ketamine could impair latent inhibition. In
this study, ketamine at the dose of 50 mg/kg had not acute effect but could delay the sucrose preference to
back to normal. This method showed that acute evaluation of latent inhibition model is not sufficient enough
but must be considered to evaluate till the normalization of the sucrose preference.

Keywords: Latent inhibition, Ketamine, Mouse
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Saghikhi ve depresif popililasyonlarda duygusal geliski coziimleme farkinin
psikiyatrik olgiimlere katkisi

Zeynep Basgéze!, Ali Saffet Goniil?, Halise Devrimci Ozgiiven®, Bora Baskak®, E. Tudba Ozel-Kizil?,
Didem Gékcay*

10rta "Dogu Teknik Universitesi, Enformatik Enstitiisii, Bil{§sel Bilimler Béliimi, Ankara
2Ege Universitesi, Tip Fakdiltesi, Psikiyatri Anabilim Dali, Izmir
3Ankara Universitesi, Tip Fakiiltesi, Psikiyatri Anabilim Dali, Ankara

IMiddle East Technical University, Informatics Institute, Department of Cognitive Sciences, Ankara, Turkey
2Ege University, Faculty of Medicine, Department of Psychiatry, Izmir, Turkey
3Ankara University, Faculty of Medicine, Department of Psychiatry, Ankara, Turkey

AMAGC: Bu calisma depresyon hastalariyla saglikh bireyler arasindaki duygusal celiski ¢ozimleme farkini
bilgisayarda tasarlanmis bir emosyonel Kelime-Yliz Stroop deneyi kullanarak ortaya koymayi amaglamaktadir.
GEREC ve YONTEM: 25 sadlikli kadin ve antidepresan tedavi almayan 25 kadin depresyon hastasindan (HAM-
D: 22.9+7.9) emosyon yukli yuz ifadeleri (mutlu, Uzglin, nétr) Uzerinde beliren duygusal igerikli (pozitif,
negatif, nétr) 96 kelimeyi dederlendirmeleri istenmistir. Katihmcilar uyumlu (pozitif ylz tzerinde pozitif kelime
veya negatif ylz Uzerinde negatif kelime), uyumsuz (pozitif ylz Uzerinde negatif kelime veya negatif ylz
Uzerinde pozitif kelime) ve nétr durumlarda yanit zamani (YZ) bakimindan degerlendirilmistir. Stroop Etkisi (SE)
uyumsuz durumlarda YZ'deki cogalma olarak tanimlanmistir. Gruplar birbiriyle YZ bakimindan karsilastiriimis,
her iki grupta SE'nin varligi ve hasta grubunda depresif belirtilerin siddeti ile SE'nin iliskisi arastiriimistir.
BULGULAR: Saglikli bireyler SE go6stermis, uyumsuz durumlarda uyumlulara gére daha vyavas tepki
vermiglerdir. Pozitif kelimelere negatiflere gére daha hizli tepki vermisler, ayni zamanda her durumda
hastalardan daha hizli davranmislardir (uyumluluk: F (1, 48) = 5.885, n2 = .109, p<0.05; olumluluk: F (1, 48)
= 9.503, n? = .165, p<0.01; depresyon: F (1, 48) = 7.779, n? = .139, p<0.01).

Hastalar uyumluluk hususunda belirgin fark gdstermemis, ancak normal katilimcilar gibi pozitif kelimelere
negatiflerden daha hizli yanit vermiglerdir. Ayrica, hastalarin HAM-D puanlar ile SE’lerinin azalma derecesi
arasinda pozitif korelasyon bulunmustur (r = .494, p<0.05).

SONUG: Depresyon grubunda kelimelerin olumlulugunu tartmada bir bozukluk olmamasina karsin duygusal
celiski cozebilme becerisinde bir azalma olabilecedi dustintilmektedir. Depresyon agirlastikca emosyonel SE’nin
azaldigi gortlmistir. Bu baglamda emosyonel SE depresyonda bir ‘durumsal imleg’ adayi olabilir.

Anahtar Kelimeler: Duygusal geliski goziimleme, Major depresyon, Kelime-yliz stroop deneyi

The contribution of the emotional conflict resolution difference between healthy
and depressed populations to the psychiatric scales

OBJECTIVES: This study aims to show the behavioral differences between depressed and healthy populations
on resolving emotional conflicts, using an emotional Word-Face Stroop Task.

MATERIALS & METHODS: 25 healthy female subjects and 25 unmedicated female depression patients (HAM-
D: 22.9+7.9) evaluated emotional valence of 96 words (positive, negative, neutral) appearing on affective
faces (happy, sad, neutral). Subjects’ reaction time (RT) to congruent (positive words on positive faces & vice
versa), incongruent (positive words on negative faces & vice versa) and neutral trials is measured. Stroop
effect (SE) is defined by the RT increase on incongruent cases. SE’s presence and the relation between
depression level and SE are investigated.

RESULTS: Healthy subjects showed SE, thus were slower in reacting to incongruent stimuli than congruent
stimuli, they responded significantly faster to positive words than negative words and were always faster than
patients (congruency: F (1, 48) = 5.885, n? = .109, p<0.05; valence: F (1, 48) = 9.503, n? = .165, p<0.01;
depression: F (1, 48) = 7.779, n?> = .139, p<0.01). MDD patients showed no significant difference on
congruency, but responded faster to positive words. Additionally a significant positive correlation between HAM-
D Scores and the lessening of SE is found (r = .494, p<0.05).

CONCLUSION: Although depression patients were intact in evaluating words’ valence; their ability to solve
emotional conflicts is weakened. Moreover, the more they are depressed, the less is their emotional SE.
Therefore SE, measured by this task, might be a good candidate of being a trait marker for depression.

Keywords: Emotional conflict resolution, Major depression disorder, Word-face stroop task

176



Poster Bildiriler / Poster Presentations

P84

Bazal 6n uyaran aracili inhibisyon degerlerine gore gruplandirilmis sicanlarin
apomorfin ve dizocilpine (MK801) verdikleri davranissal yanit farkhihklari
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AMAG: Bu calismada, 6n uyaran aracili inhibisyon (OUAI) testi ile bazal degerlerine gére yiiksek ve disiik
inhibisyonlu olarak gruplandiriimis sicanlarin apomorfin ve MK801'e verdikleri davranigsal yanitlarin Olgllmesi
amaclanmistir.

GEREC ve YONTEM: Calismada 24 adet yetiskin (3-4 aylik) erkek Sprague Dawley cinsi sican kullanildi.
Hayvanlar deneye alinmadan &nce (i¢ giin boyunca laboratuara ve arastirmacilara alistirildi. QUAI testi, irkilme
refleksi dlclim cihazi ile gerceklestirildi. Sicanlar bazal +8 dB siddetinde OUAI degerine gére disiik, orta ve
yuksek olarak gruplandirildi. Bir hafta ara ile yiksek ve dislk gruplara subkutan olarak apomorfin (0,5 ve 1
mg/kg) ve MK801 (0,05 ve 0,15 mg/kg) verilerek, OUAI degerlerindeki degisim karsilastirildi.

BULGULAR: Apomorfin ve MK801 uygulamalari, distk grupta anlamh bir etki olusturmadi [sirasiyla:
F(2,15)=0.049 ve 0.078; p degerleri>0.05]. Bununla birlikte hem apomorfin hem de MK801 ylksek grupta
OUAI'U her Ui¢ 6n-uyaran de§erinde de bozdu [F(2,15)=10.847 ve 37.794; p dederleri<0.001]. Post-hoc
analizler apomorfinin her iki dozunun da etkili oldugunu goésterirken MK801 sadece 0.15 mg/kg dozunda etkili
bulundu (p degerleri< 0.05).

SONUG: Bu calisma QUAI degerlerine gére gruplandiriimis sicanlarin hayvan sizofreni modelinde yaygin bir
sekilde kullanilan gerek dopaminerjik agonist apomorfin gerek ise NMDA antagonisti MK801’e farkl yanitlar
verdigini gdstermektedir. Bulgularimiz, OUAI testi ile calisilirken deney hayvanlarinin bazal degerlerinin
bilinmesinin 6nemli oldugunu ve hayvanlarin bu degerlere gére gruplandirilmasinin calisma sonucunu dogrudan
etkileyecegini gbstermektedir.

Anahtar Kelimeler: Apomorfin, On uyaran aracili inhibisyon (OUAI), Sizofreni, NMDA, Sican

Uludag Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir (2008-9/1). Uludag Universitesi
Bilimsel Arastirma Projeleri Birimi (BAP) tarafindan desteklenmistir (Proje numarasi: T-2008/4).

The behavioral response differences to apomorphine and dizocilpine (MK801) in
the rats grouped by baseline prepulse inhibiton values

OBJECTIVES: The aim of this study was to evaluate the behavioral responses to apomorphine and MK801 of
the rats that have been grouped as high- and low-inhibitory groups according to their baseline prepulse
inhibition (PPI) levels.

MATERIALS & METHODS: In this research, 24 adult-male Sprague Dawley (3-4 months) rats were used.
Before starting the experiment animals were habituated to the laboratory and the researchers for three days.
PPI test was performed by using Acoustic Startle Reflex System (SRLab, CA, USA). Rats were assigned into as
low, moderate and high groups according to their baseline PPI values at +8 dB prepulse stimulus. The variation
in PPI values of low and high groups were compared after subcutaneous apomorphine (0,5 and 1 mg/kg) and
MK801 (0,05 and 0,15 mg/kg) administrations with an interval of one week.

RESULTS: The apomorphine and MK801 administrations did not make any significant effect in the low group.
[F(2,15)=0.049 ve 0.078; p values>0.05, respectively]. However in the high group both apomorphine and
MK801 disrupted PPI at each of the three prepulse stimuli values. Post-hoc analysis showed that both doses of
apomorphine were effective whereas MK801 was effective only at 0.15 mg/kg dose (p values<0.05).
CONCLUSION: This study showed that, the rats grouped by baseline PPI values give different responses to
both NMDA antagonist MK801 and dopaminergic agonist apomorphine which is widely used model for
schizophrenia in experimental animals. Our results showed that, when studying with PPI test, it is important to
know the baseline PPI values of the experimental animals and classifying animals according to these values
directly affects the study results.

Keywords: Apomorphine, Prepulse inhibition (PPI), Schizophrenia, NMDA, Rat

Approved by the Local Ethical Committee of Uludag University (2008-9/1). Supported by Uludag University
Scientific Research Project Office (Project Number: T-2008/4).
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Bazal 6n uyaran aracili inhibisyon degerlerine gore gruplandirilmis sicanlarin
klozapin tedavisine verdikleri davranissal yanitlar
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1Uludag University, Faculty of Medicine, 4™ Year Students, Bursa, Turkey
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AMAG: Bu calismada, 6n uyaran aracili inhibisyon (OUAI) testi ile bazal dederlerine gére yiiksek ve diisiik
inhibisyonlu olarak gruplandirilmis siganlarin atipik bir antipsikotik ilag olan klozapin tedavisi sonrasi verdikleri
davranissal yanitlarin 6lglilmesi amacglanmistir.

GEREC ve YONTEM: Calismada 24 adet yetiskin (3-4 aylik) erkek Wistar sican kullanildi. QUAI testi irkilme
refleksi 6lgiim cihazi ile gergeklestirildi. Sicanlar bazal +16 dB siddetinde QUAI dederine gére disik, orta ve
ylksek olarak ayrildi. Daha sonra ylksek ve disuk gruplara klozapin (1,25 mg/kg;ip) verilerek, irkilme siddeti,
OUAI degerleri ve alisma yanitlari karsilastirildi.

BULGULAR: Klozapin tedavisi, diisiik inhibisyonlu grubun OUAI degerlerini her (¢ &n uyaran siddetinde (+4dB,
+8dB, +16dB) anlamh olarak yiikseltti (p<0.001). Irkilme siddetleri incelendiginde klozapin tedavisi bazal
dederlere gore her iki grupta da anlamli azalmaya neden oldu (p<0.05). Aisma dederleri incelendiginde ise
klozapin tedavisi her iki grupta da anlaml degisiklik olusturmadi (p>0.05). irkilme uyarani ile &n-uyaran
arasindaki sltire 25 ms'ye disurildiginde, klozapin tedavisi ylksek inhibisyonlu grupta anlamh degisiklige
sebep olmazken disiik inhibisyonlu grupta OUAI'u arttirdi.

SONUG: Bu calisma OUAI degerlerine gére gruplandiriimis sicanlarin klozapin tedavisine farkli yanitlar verdigini
gostermektedir. Bulgularimiz siganlarin sizofreni hayvan modelinde fonksiyonel olarak iki farkli endofenotipe
ayrilabilecegini ve antipsikotik ilag etkinliklerinin bu gruplarda test edilebilecegini géstermektedir.

Anahtar Kelimeler: Klozapin, On uyaran aracili inhibisyon (OUAI), Sizofreni, Davranis, Sican

Uludag Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir (2008-9/1). Uludag Universitesi
Bilimsel Arastirma Projeleri Birimi (BAP) tarafindan desteklenmistir (Proje numarasi: T-2008/4).

Behavioral responses to clozapine treatment in the rats grouped by baseline
prepulse inhibition values

OBJECTIVES: The aim of this study is to evaluate the behavioral responses of rats; that have been grouped as
high and low levels of inhibition by their basal values using the prepulse inhibition (PPI) test, after clozapine (an
atypical antipsychotic drug) treatment.

MATERIALS & METHODS: Twenty four adult (3-4 months of age) male Wistar rats were used in this study.
PPI test was performed by startle reflex measuring device. Rats were assigned into as low, moderate and high
groups according to their baseline PPI values at +16 dB prepulse stimulus. Following that, low and high groups
were injected with clozapine (1,25 mg/kg;ip) and the startle magnitudes, PPI values and habituation responses
were compared.

RESULTS: Clozapine treatment increased the PPI values of the low inhibition group substantially, on all three
prepulse levels (+4dB, +8dB, +16dB; p<0.001). Clozapine treatment significantly decreased the startle
magnitude in both groups (p<0.05). On the other hand, the habituation values did not change in neither of the
groups, after clozapine treatment (p>0.05). When the inter stimulus interval (ISI) between pre-pulse and pulse
stimuli was decreased to 25 ms, clozapine made no change in the high inhibition group, but it increased the PPI
of the low inhibition group.

CONCLUSION: This research shows that the responses to clozapine vary on rats grouped by their PPI values.
Our findings show that rats could be grouped functionally into two different endophenotypes in the animal
modeling of schizophrenia. In addition, it is shown that antipsychotic drug effectiveness could be tested on
these groups.

Keywords: Clozapine, Prepulse inhibition (PPI), Schizophrenia, Behavior, Rat

Approved by the Local Ethical Committee of Uludag University (2008-9/1). Supported by Uludag University
Scientific Research Project Office (Project Number: T-2008/4).
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DNA tamir gen varyantlarinin bipolar bozukluk gelisimiyle iliskisi
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AMAC: Bipolar bozukluk (BD) yaygin, kronik, ciddi ve ileri derecede sakatliklara yol agan psikiyatrik bir
hastaliktir. Bipolar bozuklugu olan kisilerde artmis lipid reksidasyon ve en 6nemli antioksidan enzimlerdeki
dedisimleri rapor eden calismalar BD patofizyolojisinde oksidatif stresin rol oynayabilecedini 6ne sliirmektedir.
Hidroksil radikalleri gibi reaktif oksijen tlrlerinin asiri Gretimi sonunda membran ve DNA hasari, DNA zincir
kingi, baz modifikasyonlari ve kromozomal anomalileri olusturabilecek lipid ve protein oksidasyonuna sebep
olabilir. Bu bilgiler i1siginda, BD olusumu ile XPG Asp1104His ve XPD Lys751GIn DNA tamir gen varyantlarinin
iliskisini arastirmay1 amagladik.

GEREC ve YONTEM: Olciimler elli BD hastasi ve 106 saglikli kontrol tzerinde gergeklestirilmistir. Periferal
kandan tuzla ¢oktirme ydntemiyle DNA ekstrakte edildikten sonra polimeraz zincir reaksiyonu (PCR) ile DNA
amlifiye edildi. PCR Urlnleri uygun resriksiyon kesim enzimleriyle kesildi.

BULGULAR: XPD Lys/Lys genotip frekansinin bipolar hastaligi olan kisilerde kontrollerin degerine gore
istatistiksel olarak anlamli sekilde arttigi bulundu (p<0.001). Buna karsin, BD’daki GIn/GIn genotip frekansinin
konrol grubununkine gére istatistiki olarak anlamli sekilde azaldigi saptandi (p<0.001). Diger taraftan, hasta ve
kontrol grubu arasinda XPG Asp1104His genotip dagihmlari arasinda anlaml fark yoktu.

SONUGC: Sonug olarak, XPD Lys/Lys genotipinin BD olusumuyla ile iligkili DNA tamir mekanizmalarinda dnemli
rolu olabilecegini 6ne surilebilir.

Anahtar Kelimeler: Bipolar bozukluk, DNA tamir genleri, XPD, XPG

Association of genetic variants of DNA repair genes with development of bipolar
disorder

OBJECTIVES: Bipolar disorder (BD) is a prevalent, chronic, severe, and highly disabling psychiatric disorder.
Studies have reported increased lipid peroxidation and changes in the major antioxidant enzymes in individuals
with BD, suggesting that oxidative stress may play a role in the pathophysiology of BD. The excessive
generation of reactive oxygen species, such as hydroxyl radicals, can lead to lipid and protein oxidation, with
consequent membrane and DNA damage, DNA strand breaks, base modifications and chromosomal aberrations.
In the light of these findings, we aimed to examine the association of genetic variant of DNA repair genes, XPG
Asp1104His and XPD Lys751GIn, with the development of BD.

MATERIALS & METHODS: Fifty patients with BD and 106 healthy control subjects were included in this study.
After DNA was extracted with salting out method from peripheral blood, DNA was amplified by polymerase
chain reaction (PCR). PCR products were digested with proper restriction enzymes.

RESULTS: The frequency of XPD Lys/Lys genotype in BD was statistically increased as compared with that of
controls (p<0.001). On the other hand, the frequency of GIn/GIn genotype was found statistically decreased in
patients (p<0.001). There was no difference in XPG Aspl1104His gene polymorphism between patient and
control groups.

CONCLUSION: In conclusion, it has been suggested that XPD Lys/Lys genotype has an important role in DNA
repair mechanism for BD.

Keywords: Bipolar disorder, DNA repair genes, XPD, XPG
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Antidepresan etkili mavi i1sik piilsiiniin suprakiyazmatik cekirdek iizerindeki
etkisi
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AMAGC: Isik stimulasyonunun hayvan depresyon modelleri Gizerinde olumlu etkisine iliskin bulgular mevcuttur.
Yakin tarihte yayimlanan bir galismamizda, glindliz/gece aydinlatma ddngusinin geg karanlk evresinde verilen
10 dakikalik mavi isik pllstnin (1100 lux) kirmizi 1sik pllsiinden farkli olarak davranissal garesizlik Gzerindeki
antidepresan etkisini godsterdik. Bu galismada, ayni deneysel paradigma kullanilarak, mavi ve kirmizi 1sik
pllslerinin suprakiyazmatik cekirdekte ve septal bélgede yolactigi ndronal faaliyeti 6lgmek Uzere c-Fos
immunoreaktivitesi incelendi.

GEREC ve YONTEM: 12 saat i1sik, 12 saat karanlk déngiide tutulan yetiskin erkek Wistar sicanlar, ZT21'de 10
dakikalik mavi veya kirmizi isiga maruz birakildi. Kontrol grubu ise i1siga maruz kalmadi (n=6, her grup igin).
ZT22,5'te perfuze edilen siganlarda c-fos immunohistokimya analizi yapildi. Her grup icin, SCN ve septal
bdlgedeki FOS-reaktif ndronlar sayilarak, istatiksel olarak karsilastirildi.

BULGULAR: Mavi ve kirmizi isiga maruz kalan siganlarda SCN'in ventrolateral bdlgesindeki FOS aktivitesinde
fark gortlmezken; bu iki grup igin ortaya gikan aktivitenin kontrol grubundan anlamli olarak fazla oldugu
gorildi. SCN’in dorsomedial bolgesinde yapilan karsilastirma ise, mavi gruptaki FOS immunoreaktif hicre
sayisinin kirmizi ve kontrol gruplarindan anlamli olarak fazla oldugunu gésterdi. Son olarak, septal alandaki FOS
reaktivitesinin, kirmizi ve kontrol gruplari birlikte alindiginda mavi gruptan daha yuksek oldugu saptandi.
SONUGC: Gunduz/gece aydinlatma déngusinin geg karanlhk evresinde verilen 10 dakikalik mavi 1sik pulstinin
(1100 lux) davranissal garesizlik Gizerindeki antidepresan etkisi yakin zamanda laboratuvarimizda bulgulandi. Bu
deneysel paradigma, depresyon tedavisinde uygulanan isik terapisinin etkili olmasinda beyindeki hangi yapilarin
rol aldigini aydinlatmak igin bir model teskil ediyor.

Anahtar Kelimeler: Davranissal caresizlik, Isik terapisi, Mavi/kirmizi isik, Biyolojik saat

Bogazici Universitesi BAP 07B702 ve 07HB701D fonlari ile gerceklestirilmistir.

Effects of antidepressant blue light exposure on the suprachiasmatic nucleus

OBJECTIVES: There is accumulating evidence on the ameliorative effects of light on animal models of
depression. Our previous findings indicated that a single blue but not red light pulse (at 1100 lux) has
antidepressant effect when light exposure occurs at ZT21 in male Wistar rats maintained on a 12h:12h
Light/Dark cycle. In the present study, capitalizing on the same experimental paradigm, light-induced activation
in the suprachiasmatic nucleus and lateral septum is studied by means of c-fos immunohistochemistry.
MATERIALS & METHODS: Male Wistar rats received a 10 min pulse of blue or red light at ZT21 or were not
exposed to light (controls; n=6 in each group). Animals were then perfused at ZT 22.5 for
immunohistochemical staining using c-fos antibody. FOS immunoreactive cells in the suprachiasmatic nucleus
and the septal region are counted for each group and compared.

RESULTS: Overall FOS activation in the ventrolateral part of the SCN were similar after blue and red light
exposure and significantly more than that in controls. In the dorsomedial region of the SCN, the number of FOS
immunoreactive cells was significantly more in blue light animals compared to red light and control animals. In
the septal region, there is indication that FOS activation in red and control animals combined is more than that
of blue-light exposed rat.

CONCLUSION: A short pulse of blue light has antidepressant effect in this animal model of depression. This
paradigm may provide a model to investigate the cascade of processes by which light therapy is effective in
treatment of depression in humans.

words: Behavioral despair, Blue/red light, Light treatment, Biological clock
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Sizofreni hastalarinin hastaliktan etkilenmemis birinci dereceden akrabalarinda
sizotipinin alt tiplerine 6zgii kognitif bozukluklar
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AMAC: Bu galismada; sizotipinin Ug alt tipine 6zgu kognitif bozukluklari néropsikolojik testler ile incelemek ve
sizofreni hastalarinin hastaliktan etkilenmemis birinci dereceden akrabalarinda sizotipal kisilik 6zelliklerinin
siddetini ve sikligini tespit etmek amaglandi.

GEREC ve YONTEM: Bu calisma; cinsiyet bakimindan homojen dagilmis, 16-35 yas araliindaki sizofreni
hastalarinin saglikl birinci dereceden akrabalari (n:26) ve kontrol grubuyla (n:31) ylrattlmistir. Katihmcilara,
Sizotipal Kisilik Olgegdi’'nin (SKO) kisa formu, Biyiisel Diisiince Olcedi ve Algilamada Sapmalar Olgedi
uygulanmis; ayrica kognitif islevler Wisconsin Kart Esleme Testi'nin (WKET) bilgisayar versiyonu, Sayi Dizisi
Testi, Londra Kulesi Testi (LKT), S6zel Akicilik Testinin (SAT) hayvan sayma, kontrolli kelime gagrisim ve
ardisik kategori adlandirma alt testleri, IOWA Kumar Testi'nin bilgisayar versiyonu, WAIS-R'in ikili Benzerlikler
Alt Testi, Stroop Testi, Piramit ve Palmiye Adaglari Testi (PPT) ile dederlendirilmistir.

BULGULAR: Kontrol grubunun SKO pozitif ve dezorganizasyon skorlarinin sizofreni hasta yakini grubundan
anlamh olarak (p<0.05) daha yliksek oldugu bulgulanmistir. LKT uygulama stresi (P<0.05), LKT tip 1 kural
ihlali (p=0.001), WKET perseveratif hata (p<0.001) ve WKET perseveratif hata ylzdesi (p<0.05) puanlarinda,
sizofreni hasta yakinlarinin daha yiksek degerler aldigi, yani sizofreni hasta yakinlarinin bu testlerde
kontrollerden daha kotl bir performans gésterdigi gozlenmistir.

SONUGC: Calismamiz, saglikl kontroller gibi klinik olmayan bir popllasyonda da sizotipal egilimlere
rastlanabilecegini géstermistir. Sizofreni hasta yakinlarinin yurittcu islevlere duyarli kognitif testlerdeki
performansinin kontrol grubuna gére daha koéti oldugu gézlemlenmis; Ayrica sizotipinin negatif ve dezorganize
alt tipinin yUrutlcu islevlerle iligkili oldugu gértlmustar.

Anahtar Kelimeler: Sizotipal egilim, Kognitif bozukluklar, Yurattcu islevier

Cognitive dysfunction related to subtypes of schizotypy in unaffected first-
degree relatives of patient with schizophrenia

OBJECTIVES: With this study, we aimed to evaluate the specific cognitive dysfunctions related to three
subtypes of schizotypy by neuropsychological tests and to study frequency and severity of schizotypal features
in unaffected first degree relatives of schizophrenic patients.

MATERIALS & METHODS: This study was performed with healty first-degree relatives of schizophrenic
patients (n=26) and control group (n=31) who are between 16-35 years old, distributed equally in terms of
gender. All subject were administered short version of Schizotypal Personality Questionnary (SPQ), Magic
Thinking Questionnary and Aberrant Perceptions Questionnary. Also, cognitive functions were evaluated with
Wisconsin Card Sorting Test-Computer version (WCST), Number String Test, Tower of London Test (TolL), List
of animals, Controlled Oral Word Association and Continious Category Naming subscales of Verbal Fluency Test
(VFT), Iowa Gambling Test-computer version, dual similarities subtest of WAIS-R, Stroop Test and Pyramide
and Palm Trees Test.

RESULTS: It is found that the control group had significantly (p<0.05) higher scores on SPQ positive and
disorganization scale than relatives of the schizophrenic patients. Schizophrenic patients’ relatives had more
higher scores in ToL application time (p<0.05), ToL type one rule violation (p=0.001), WKET perseverative
error and perseveration error's percentage (p<0.001). In other words, schizophrenic patients’ relatives
performed worse on this tests than control group.

CONCLUSION: Our study explores that schizotypal traits can also be shown in non-clinical population such as
control group. It has been observed that the relatives of schizophrenic patients performed worse on cognitive
tasks, which evaluated executive functions, than the control group. Besides, it is observed that executive
functions were related with schizotypy’s negative and disorganization sub-types.

Keywords: Schizotypal traits, Cognitive dysfunctions, Executive functions
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Davranisci oyun kurami araciligiyla karar verme siireglerinin baglantici analizi
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AMAG: Iktisadi karar vermeyle ilgili geleneksel modeller, insanlari sadece kendi cikarlarini maksimize eden
“rasyonel” varliklar olarak tanimlar. Ancak iktisadi karar verme, uzmanlasmis devrelerle isleyen igsel bir
muhakeme sonucunda ve bu stireg ile senkronize olarak isleyen bilissel bir mekanizmadir. Bu calismada iktisadi
karar verme slrecindeki tepkiler, davranisgi oyun kurami gergevesinde deneysel olarak kullanilan Gltimatom
oyunu ile incelenmis, sonuglar ilgili yazindan prefrontal korteks ve limbik sistemin islevleri ve karar verme
devreleri goz 6nline alinarak yorumlanmistir.

GEREC ve YONTEM: Arastirmamizin deneysel kisminda, katiimcilara davranisgi oyun kurami ve fMR
goOrintileme calismalarinda kullanilan mini Gltimatom oyunu bilgisayar laboratuvarinda oynatilarak, 6grenme
slireci, sosyal tercihler, maliyetgi ve altruistik davranislar kesifsel olarak belirlenmeye galisiimistir. Bu deney
farkll kdltirlerde karsilikli given ve adalet duygularini sinamak Uzere kullanildigi gibi, 6zlinde rasyonel
davranislari da sorgulamaktadir (Uslu, 2011). Deneyde, rakiplerinin adil olmayan teklifi ile karsilasan
oyuncularda adil tekliflere gore beynin 6n ve yan loblarinda (bilateral 6n insulada, singulat korteksin 6n
kisminda ve dorsolateral prefrontal kortekste) aktivasyon gézlenmistir. (Sanfey ve digerleri, 2004) Bir baska
gorintileme deneyinde, dorsolateral (DLPFC) ve ventrolateral (VLPFC) prefrontal kortekste, disuk tekliflerle
iktisadi rasyonalite arasindaki catismayla ve sosyal tercihlerle iliskilendirilebilecek aktivite tespit edilmistir
(Tabibnia ve digerleri, 2008). Diger taraftan, teklif verenler daha ylksek orani karsilarindakine badisladiklari
takdirde ventral tegmental (VTA) ve striatal bolgelerde “vermenin kendi igsel 6dulu” ile agiklananan aktivasyon
artisi gézlenmistir (Moll ve digerleri, 2006). Yaptigimiz bu galismada ise deneyi ayni katilimcilarla tekrarlayarak,
deneyim ve 6grenme mekanizmasi da slirece dahil edilmistir. Boylece deneyimlenen ve beklenen iktisadi fayda
ile karar verme devrelerinin nasil iliskilendirilecegi ve modellenebilecedi arastiriimaktadir. 2006-2010 vyillari
arasinda ODTU Bilissel Bilimler B&limi ve ézel bir saglik kurumu biinyesinde bulunan bilgisayar laboratuvarinda
964 katihmcinin verdigi tepkiler kaydedilmis ve fark testleri yapilmistir.

BULGULAR: Arastirmamizin sonuglari, iktisadi kararlar verirken bireylerin baskalarinin menfaatlerini de
dederlendirdiklerini, isbirligi normlarini ve 6zellikle esitligi gbz 6nline aldiklarini gostermektedir. Deneyime gore
anlamh farklar gézlenmistir. Deneylerdeki gogu katilimci kendileri agisindan da maliyeti olacagini bildikleri halde,
esitsizligi cezalandirmayi tercih etmektedir. Daha da ilginci, katilimcilar kabul ettikleri takdirde, esitsizligi kendi
gikarlar yoniinde de bozabilecek (avantajli olduklari) segenekleri dahi reddetme egilimindedirler.

SONUC: Calismanin sonucunda, bulgular ile ilgili yazinda modellenen karar verme devreleri kiyaslanmakta ve
gorintileme calismasina yonelik cesitli Oneriler tartisiimaktadir. Deneyler sirasinda katilimcilarin oyundaki
deneyimleri, bazi demografik 6zellikleri ve senaryo farkliliklari nedeniyle tepkileri sistematik olarak anlamli
farkhlklar gostermektedir. Diger taraftan, fMR ile yapilacak deneyde tekrarlanan oyunlar sonucu deneyim,
pekistirme ve 6grenmenin etkisiyle; singulat kortekste ve prefrontal loblarda aktivasyon artisi ile sosyal
ikilemlerden kaynaklanan aktivasyonun (dorsolateral ve ventrolateral prefrontal kortekste) azalacagi
varsayilabilir.

Bu galismanin somut kisiti, deneyin gergek para ve fMR goéruntilemesiyle henliz deneylenememis olmasidir,
ancak gercek para ile oynanacak fMR deneyi senaryolarinin tasarlanmasinda bu arastirmanin sonuglari 6nemli
bir altyap! olusturmaktadir. Bu deney tasarimi, iktisadi karar vermeyi 6grenme sireci araciliyiyla doga-gevre
tartismasina da oyun kurami gergevesinden bir pencere agmaktadir.

Anahtar Kelimeler: Noéro-iktisat, Karar verme, fMRI, Oz-kontrol, Oyun kurami

Connectionist analysis of decision making processes with behavioral game
theory

OBJECTIVES: Individual decision making and reasoning process is an important research area for cognitive
and experimental economics. Economic decision making happens with previous learning, reasoning and decision
making processes and by the synchronized appearance of these cognitive functions, so the brain relates
decision utility to anticipated and experienced utility. This neural synchronization is realized by the executive
functions which seem to be located in the limbic system and frontal lobes of the brain. Moreover, this paper
discuss the cognitive economics literature and the relations between individual decision making, reasoning
process, social costs and nature-nurture discussion with an empirical research from the area of behavioral game
theory. No study to date compared degrees of inequity aversion in economic decision-making in the ultimatum
game between non-experienced and experienced players. The comparison is potentially important in
neuroeconomics and game theory.

MATERIALS & METHODS: The experiment was obtained at the cognitive science lab in METU and the results
were based upon a study using the mini Ultimatum game on computer. 964 subjects acted as the responder to
8 different proposers who offered various splits of 100 TL. Offers ranged from fair (give 50 TL, keep 50 TL) to
extremely unfair (give 0 TL, keep 100 TL). The range of age was between 16-68 years. Reaction data were
transferred to SPSS 17 for analysis.

RESULTS: There are significant differences between non-experienced and experienced players. While many
experienced responders choose strategies that are monotonically rational and characteristic of most ultimatum
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game results (accepting high offers and rejecting low ones), almost as many others display a tendency towards
“hyper-fairness” (rejecting offers that are too low and too high). Both experienced and non-experienced
proposers, in turn, seem to take this into account with an unusually high proportion of 50/50 splits.
CONCLUSION: Drawing on the reaction data from the experiments and related survey, this paper focuses on
the variation in experienced and non-experienced responders’ strategies, and the factors that account for the
differences.

Keywords: Neuroeconomics, Decision making, fMRI, Self-control, Game theory

P90
Nikotin bagimhiligi igin pekistirmeli 6grenmeye dayali hesaplamali bir model

Selin Metin, Neslihan S. Seng6r

Istanbul Teknik Universitesi, Elektrik-Elektronik Fakiiltesi, Elektronik ve Haberlesme Miihendisligi Bélimi, Istanbul

Istanbul Technical University, Faculty of Electrical and Electronics Engineering, Department of Electronics & Communications
Engineering, Istanbul, Turkey

AMAGC: Bu calismadaki yaklasim, bagimliigin pekistirmeli 6grenme ile yerlestigi ve 6grenme slireglerinin
metabolik olaylar ile yonlendirildigidir. Bagimlilik, birden fazla pekistiricinin etkisiyle gelisen dinamik bir
doéngudar. Asiri hoslanma durumu, keyif ve yoksunluk duygularinin daha yodun hissedilerek saplantili bir
arayisa yol acar ve karsit stiregler kuramiyla modellenebilir. Nikotin bagimliligi da diger bagimhhk tdrleri gibi
beyindeki 6dil mekanizmasinin zarar gérmesi sonucu gelisir. Kandaki nikotin dlizeyi, beyindeki baslca odul
nérotransmiteri olan dopaminin (DA) ventral tegmental alandan (VTA) salgilanmasini tetikler. Bunun
karsiliginda 6grenme sireclerinde etkili olan glutamat salgisi degdiserek davranis secimlerini etkiler. Surekli
nikotine maruz kalma sonucunda DA salgisinin dedistirdigi davranis kaliplari yerleserek bagimhhk gelisir.

GEREC ve YONTEM: Onerilen hesaplamali model, pekistirmeli 6§renmeyi kullanarak VTA’dan kortiko-striato-
talamik eylem segici devreye dogru DA salgisini gergeklemektedir. DA salgisi, eylem degerlendirme ve deger
atama alt sistemleri dogrusal olmayan dinamik sistemler olarak gerceklenmistir. Odil, sabit artar ve belli
blyukligun Gzerindeyken sistemi degistirir. Beklentiye dair hata, nérotransmiterlerin degistirici etkisini simgeler
ve dorsal striatumun cikisini degistirir, duyusal girisin ifadesini kuvvetlendirir ve uyaranin dederini glnceller.
Her adimda bir 6nceki eylem sonucu giris olarak alinarak gegmis eylemlerin dederlendirmeye katkisi
saglanmistir. Model MATLAB programiyla gelistirilmistir.

BULGULAR: Model calistirildiinda benzesim sonuglarinda sigara bagimliiginin olusmasi, olusmamasi ve
kararsizlik davraniglari gézlemlenebilmektedir. Verilen bir zaman araliginda sistem 20 kez art arda sigara igmeyi
sectiginde bagimliigin gelistigi varsayllmistir. 20/50 denemede bagimliik ortalama 346/1000 adimda ve
265.7671'lik bir standart sapmayla gelismektedir.

SONUG: Onerilen modeli gelistirmek icin, 6diil modeldeki dediskenler tarafindan dinamik olarak degistirilebilen
bir fonksiyon olarak ele alinmalidir. Modelde kullanilan limbik sistem altyapilarina amigdala ve hipotalamus
eklenerek deder atama sistemi gelistirilmelidir.

Anahtar Kelimeler: Nikotin bagimliligi, Dopamin, Kortiko-striato-talamik model
A neurocomputational model of nicotine addiction based on reinforcement learning

OBJECTIVES: In our approach we consider that addiction develops due to reinforcement learning processes
driven by metabolical modifications. Addiction is a dynamical cycle developed by many reinforcers. Excessive
liking causes compulsive seeking and can be modeled using opponent process theory. Nicotine addiction
develops as a result of damaged reward mechanism. Nicotine blood level triggers the secretion of dopamine
(DA) from the ventral tegmental area (VTA). In response, glutamate secretion in learning processes is affected
and it modifies behavioral choices. Due to chronic nicotine exposure, addiction develops when behavioral
patterns modified by DA secretion are stamped in.

MATERIALS & METHODS: The proposed computational model developed using MATLAB realizes DA secretion
from the VTA to the cortico-striato-talamic loop by utilizing reinforcement learning. DA secretion, action
evaluation, and value assignment subsystems are modeled as nonlinear dynamical systems. Arithmetically
increasing reward value affects the system. Error in expectation symbolizes the modifying effects of the
neurotransmitters and changes the output of dorsal striatum, amplifies the emotional input, and updates the
stimulus value. Past actions contribute to the evaluation by taking the previous action as input.

RESULTS: During model execution, addiction, non-addiction, and indecisive behaviors are observed in
simulation results. Addiction is assumed to develop when smoking action is selected for 20 successive times.
Addiction developed in 20/50 trials with an average of 346/1000 steps and standard deviation of 265.7671.
CONCLUSION: To improve the proposed model, reward should be computed as a dynamically changing
function of model parameters. Evaluation system should be improved by including amygdala and
hypothalamus.

Keywords: Nicotine addiction, Dopamine, Cortico-striato-talamic model
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Degisen kosullara adaptasyon icin hesaplamalar

Glilay Biiyiikaksoy-Kaplan®, Neslihan S. Sengér?

'TUBITAK BILGEM Bilisim Teknolojileri Enstitiisii, Kocaeli
%Istanbu/ Teknik Universitesi, Elektrik ve Elektronik Miihendisligi Fakiiltesi, Elektronik ve Haberlesme Mihendisligi B6limda,
Istanbul

ITUBITAK BILGEM Information Technologies Institute, Gebze, Kocaeli, Turkey
2Istanbul Technical University Faculty of Electrical and Electronics Engineering, Department of Electronics and Communication
Engineering, Istanbul, Turkey

AMACGC: Wisconsin Kart Esleme Testinde (WCST) basari kavram olusturma, zihinsel esneklik ve dedisen kosullara
adaptasyon yetilerini gerektirmektedir. Bu galismada WCST sirasinda gergeklesen kognitif sliregleri anlamak igin
pekistirmeli 6grenmeden (reinforcement learning) faydalanilabilecegi 6nerilmistir.

GEREC ve YONTEM: Testte ilizerinde farkli renk ve sayida geometrik sekillerin bulundugu kartlar
kullanilmaktadir. Testte istenen, kartlari higbir 06zelligi birbiriyle uyusmayan dort o6zel karttan biriyle
eslemektir. Esleme kurali denede soylenmez, ancak esleme hakkinda “dogru” ya da “yanls” seklinde
geribesleme verilir. Esleme kurali denek uyarilmaksizin ardisil on dogru eslesme sonucunda degistirildiginden,
her kart igin dogru olan tek bir esleme sézkonusu degildir. Testin basinda denek esleme kuralini raslantisal
olarak 6ngorebilir ancak test boyunca geribeslemelere gére bu 6ngorisiint degistirip degistirmeyecedine karar
vermelidir. Ongéri hatasi dogru esleme kuralini bulmada kullanilabilir. Ongérii hatasi dopamin néronlari
tarafindan kodlanir. ACC bu hata isaretini alir ve hatayla iliskili negatif (error-related negativity, ERN) isaretinin
Uretilmesini saglar. Bu isaret ile yapilan secimin hatali oldugu belirtilir. Bu galismada, beynin 6ngori hatasini
dedisen esleme kuralina uyum saglamada nasil kullandigina iliskin bir hesaplama gergevesi 6nerildi.
BULGULAR: Kognitif slregleri modellemede 6grenme yontemi olarak makine 0Ogrenmesinde kullanilan
pekistirmeli 6grenmenin faydali olacagdi gorilmustar.

SONUG: Deneklerin WCST sirasindaki davraniglari pekistirmeli 6grenme yardimiyla incelendi.

Anahtar Kelimeler: Wisconsin Kart Esleme Testi, Adaptasyon pekistirmeli 6grenme, Dopamin

Computations for adaptation to varying task conditions

OBJECTIVES: The Wisconsin Card Sorting Task (WCST) requires the concept formation, mental flexibility and
the ability to cope with changing environmental conditions. In this study, we proposed that reinforcement
learning (RL) is a versatile tool to understand the cognitive processes through the task of WCST.

MATERIALS & METHODS: The test material is a deck of cards, with geometric figures that vary in color,
shape, and number. The task is matching the cards with one of the four template cards which are different from
each other in all three features. The matching rules are not told to the subject and feedback is only expressed
as “right" or “wrong". Since the matching rule is shifted after ten consecutive correct matches without warning,
any given card can be associated with several possible actions, no single stimulus-response mapping will work.
When the test begins, the subject may predict the matching criterion randomly. Throughout the test, the
prediction about the matching rule must be kept or changed according to the experimenter’s feedback. The
prediction error can be used to find the correct matching rule. Dopamine encodes a reward prediction error,
ACC receives reward prediction error signals and determines the amplitude of the error-related negativity (ERN)
signal to inform the subject about a previous incorrect response. In this study, we proposed a computational
framework to show how brain can use the prediction errors to adapt the matching rules according to the
varying test conditions.

RESULTS: It has been observed that, reinforcement learning method which is also a tool in machine learning
can be used effectively in modeling cognitive processes.

CONCLUSION: The behavior of subjects during WCST is investigated with reinforcement learning paradigm.

Keywords: Wisconsin Card Sorting Test, Adaptability, Reinforcement learning, Dopamin
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Deneysel hipotiroidili sicanlarda hipokampal uzun siireli potansiyasyon

Cem Stier, Nazan Dolu, A. Seda Artis, Demet Timur, Sehrazad Kavraal

Erciyes Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Kayseri
Erciyes University, Faculty of Medicine, Department of Physiology, Kayseri, Turkey

AMAG: Intrauterin dénemde tiroid hormon eksikliginin &grenme ve hafizada bozulmaya neden oldugu
bilinmektedir. Eriskin donemdeki tiroid hormonu eksikliginin 6grenme ve hafizaya etkisini inceleyen galismalar
sinirhdir. Calismamizda, tiroid fonksiyonu normal olan sicanlara propiltiourasil uygulanarak olusturulan
hipotiroidi durumunda uzun sireli potansiyasyondaki degisiklikler arastiriimistir.

GEREC ve YONTEM: Calisma, 12 eriskin (6-7 aylik) Wistar sicanlarda gerceklestirildi. Sicanlarin rastgele
segilen 6’sinin igme suyuna % 0.05 konsantrasyonda propiltiourasil (PTU) karistirildi ve 21 glin boyunca gavajla
verildi (hipotiroidi grubu, n=6). Kalan siganlar kontrol grubunu olusturdu. Uretan anestezisinden sonra siganlar
stereotaksik alete yerlestirildi. Bipolar tungsten elektrot ile medyal perforan yol uyarildi. Ayni hemisferdeki
dentat girusun granll hilicre tabakasina yerlestirilen cam mikropipet ile alan potansiyelleri kaydedildi. 15
dakikalk bazal EPSP kaydindan sonra, uzun sireli potansiyasyon (LTP), ylksek frekansh tetanik uyari ile 5
dakikada bir 4 kez uyarilarak kaydedildi.

BULGULAR: Alan potansiyellerinin eksitator postsinaptik potansiyel (EPSP) ve populasyon dikeni (PS)
bilesenlerinin I/0 iliskisi PTU uygulanan grupta kontrole gére baskilanmis bulundu. EPSP ve PS latanslar
hipotiroid grupta kontrole gére uzamisti. Tetani sonrasi ve LTP idame fazlarindaki EPSP egim dederleri harig, PS
ve EPSP potansiyasyonu iki grup arasinda fark gostermedi.

SONUG: PTU ile hipotiroidi olusturulmus sicanlarda uzun sureli potansiyasyonun olusma siresinin geciktigini
gOsteren in vivo bir galismadir.

Anahtar Kelimeler: Deneysel hipotiroidizm, Uzun sireli potansiyasyon, Hipokampus.

Turkiye Bilimsel ve Teknolojik Arastirma Kurumu tarafindan desteklenmistir (Proje numarasi: 1085244).
Hippocampal long-term potentiation in rats with experimental hypothyroidism

OBJECTIVES: Manipulations of thyroid hormones have been shown to influence learning and memory. While a
large body of literature is available on the effect of thyroid hormone deficiency on learning and memory
functions during the developmental stage, electrophysiological and behavioral findings, particularly on
propylthiouracil administration to adult normothyroid animals, are not satisfactory.

MATERIALS & METHODS: The experiments were carried out on 12 adult male Wistar rats of 6-7 months.
Hypothyroidism was induced by administering 6-n-propyl-2-thiouracil (PTU) in their drinking water for 21 days
at a concentration of 0.05%. Rats were randomly divided into the hypothyroid and control groups (n=6 in each
group). Rats were anesthetized with urethane and placed in a stereotaxic frame. A bipolar tungsten electrode
was used to stimulate the medial perforant path. A glass micropipette was inserted in the granule cell layer of
the ipsilateral dentate gyrus to record field excitatory postsynaptic potentials. Long-term potentiation, after a
15 min baseline recording of field excitatory postsynaptic potentials, was induced by four sets of tetanic trains.
RESULTS: The PTU-treated rats showed a significantly attenuated input-output relationship when population
spike (PS) amplitudes and field excitatory postsynaptic potentials (fEPSP) were compared. fEPSP and PS
latencies were found to be longer in the hypothyroid group than in the control group. The PS amplitude and
fEPSP slope potentiations in the hypothyroid rats were not statistically different from those in the control rats,
except for the field EPSP slope measured in the post-tetanic and maintenance phases.

CONCLUSION: The present study provides in vivo evidence for the action of propylthiouracil induced
hypothyroidism which LTP delays in adult hypothyroid rats.

Keywords: Experimental Hypothyroidism, Long-Term Potentiation, Hippocampus.

Supported by the Scientific and Technological Research Council of Turkey (Project number: 1085244).
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Polikistik over sendromlu hastalarda elektrodermal aktivite degisiklikleri

Setenay Cudg, Nazan Dolu, Fahri Bayram
Erciyes Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Kayseri

Erciyes University, Faculty of Medicine, Deparment of Physiology, Kayseri, Turkey

AMAGC: Polikistik over sendromu (PKOS), fonksiyonel overyan hiperandrojenizmin bir formudur. Obezite,
anovulasyon, amenore, akne ve androjenik hormonlarin etkileri veya miktarlarindaki artis, goérilen baslica
yetersizliklerdir. Elektrodermal Aktivite Degisiklikleri, emosyonel terleme yoluyla kontrol edilen deri
potansiyelindeki bir dedisim olarak kaydedilen bir ter bezi reaksiyonudur. SRL (deri direnci seviyesi) uyarilarinin
fizyolojik 6lgimuinde kullanilir. Bu cgalismada amacimiz PKOS’lu hastalarda EDA ve otonom fonksiyonlari
(solunum ritmi ve kalp hizi) incelemek ve meydana gelen hormon dedisiklikleri ile seks hormonu baglayan
globulin (SHBG), total ve serbest testesteron (tT,sT), androstenedion (A) ve dehidroepiandrostenedion silfat
(DHEAS) iliskilendirmektir.

GEREC ve YONTEM: Calisma 12 sagdlikll kontrol ve Erciyes Universitesi Tip Fakiltesi Endokrinoloji Anabilim
Dali'nda tanisi konulan 18 PKOS'lu hastada yapildi (ortalama yas:24,5+10.08). EDA, 2 Ag / AgCl elektrot
vasitasiyla, kisilerin sag ve sol ellerinden MP30 sistemi ile kaydedildi. Iki dakikalik dinlenim Deri Direnci Seviyesi
(SRL) dlguldl, spontan dalgalanmalar (SCFr) sayildi. Ardindan 15 ses uyarani dinletilerek (1000 Hz,90 dB, 1 sn
sureli) olusan cevaplar deri direnci cevabi (SRR) kayit edildi. EDA kaydi sirasinda solunum ritmi ve kalp hizi
Olglldi.

BULGULAR: PKOS'lu hastalarda sag tonik (p<0.04) ve sag fazik (p<0.004), sol fazik (p<0.01) SRL degerleri ve
SCFr (p<0.02) kontrol grubuna gére anlamh olarak yiiksek bulunurken, sol tonik SRL dederlerinde anlamli fark
g6zlenmedi. SHBG, PKOS'lu hastalarda kontrol grubuna goére anlamh olarak disik (p<0.03), total ve serbest
testesteron (tT,sT), androstenedion (A) anlaml olarak yuksek bulundu. PCOS’lu hastalarda, kontrol grubuna
gore tonik (p<0.04) ve fazik kayitlarda (p<0.02) kalp hizi anlamli olarak yliksek oldugu gézlendi.

SONUG: PKOS ‘lu hastalarda elektrodermal aktivite degisikliklerinin oldugu gézlemlenmistir. Bu durumun, seks
hormonu badlayan globulin (SHBG), total ve serbest testesteron (tT,sT), androstenedion (A) ve
dehidroepiandrostenedion silfat (DHEAS) seviyelerindeki farkliliklarin, derinin ter bezi aktivitesinde
dedisikliklere neden oldugu igin olabilecegi duslinilmektedir.

Anahtar Kelimeler: Elektrodermal aktivite, Polikistik over sendromu, Deri direnci seviyesi, Kalp hizi, Solunum
frekansi

Effect of polycystic ovary syndrome on electrodermal activity parameters and
autonomic function

OBJECTIVES: Polycystic ovary syndrome (PCOS) is a form of functional ovarian hyperandrogenism. The
principal features are obesity, anovulation or amenorrhea, acne and excessive amounts or effects
of androgenic hormones. Electrodermal activity (EDA) recorded as a change in skin potential controlled by the
emotional sweating is a sweat gland reaction. SRL (skin resistance level) is used as physiological measures of
arousal. The present study examined how Electrodermal Activity (EDA) parameters, heart rate and respiratory
frequency have been affected from PCOS.

MATERIALS & METHODS: We studied in 12 healthy subjects and 18 patients with PCOS. EDA, heart rate and
respiratory frequency were recorded with MP30 system. While tonic records of EDA are taken during 120
seconds, phasic records of EDA were recorded together with 15 auditory stimuli (1000 Hz, 90 dB, 1 sec
duration).

RESULTS: Tonic SRL of right hand (p<0.04), phasic SRL of right hand (p<0.004), phasic SRL of left hand
(p<0.01) were significantly higher than in control group’s. There was no significantly difference between tonic
SRL of left hand. Level of sex hormone-binding globulin (SHBG) was lower (p<0.03) while the levels of
androstenedione, free and total testosterone were higher in PCOS patients. The heart rate during tonic and
phasic recording were also higher at PCOS group.

CONCLUSION: This study showed that there was higher electrodermal responsiviness in PCOS patients. This
change may result from some hormones increasement (androstenedione, free and total testosterone) or
decreasement (SHBG).

Keywords: Electrodermal activity, Polycystic ovary syndrome, Skin resistance level, Heart rate, Respiratory
frequency
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Ooferektominin kronik dénemde sigcanlarin Y labirenti performansi iizerinde
etkileri

Cem Slier, A. Seda Artis, Nazan Dolu, Seval Keloglan, Erdem Basaran
Erciyes Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Kayseri

Erciyes University, Medical Faculty, Department of Physiology, Kayseri, Turkey

AMAG: Ostrojen hipokampiiste sinaptik ve dentritik sonlanmalarin yogunlugunu artirir ve hipokampal uzamsal
hafizay: etkiler. Ancak bu konudaki bulgular geliskilidir. Bu nedenle biz de ooferektomili siganlarda uzamsal
hafizanin kisa ve uzun sireli bilesenlerini test etmeyi amacgladik.

GEREC ve YONTEM: Deneyler igin Erciyes Universitesi Etik Kurulu’ndan onay alinmistir. 30 sican rastgele esit
olarak ikiye ayrilmistir: ooferektomi ve sham gruplari. Ameliyattan 6 hafta sonra testler arasi belli bir siire olan
iki denemeden olusan Y labirenti testi uygulanmistir. Siganlar pes pese iki ginde sirasiyla hafizanin kisa
(denemeler arasi sire 5 dk) ve uzun (denemeler arasi slire 4 saat) bilesenleri agisindan test edilmistir.
Dederlendirme denemesi sirasinda yeni kola girme sayisinin artmasi uzamsal hafizanin gostergesidir. Uzamsal
calisma bellegini 6lgen alternasyon ylizdesi hesaplanmistir.

BULGULAR: Kisa slreli hafiza gdrevinde kola giris ylzdeleri agisindan fark gdzlenmemistir (p>0.05). Uzun
streli hafiza gorevinde ooferektomili sicanlar kontrolle karsilastirildiginda yeni kolu eski kola gére daha az tercih
etmistir (p<0.05). Her iki gérevde de ooferektomili siganlar yeni kolda anlamli olarak daha kisa kalmistir (her
biri igin p<0.05).

SONUG: Ooferektominin ardindan kronik dénemde uzamsal hafizanin olumsuz etkilendigi anlasilmistir. Bunun
gonadektominin ardindan Gstrojen yoklugunun yani sira beyin Uzerinde dlzenleyici etki gosterebilen diger
cinsiyet hormonlarinin da azalmasina bagh olabilecegi distntlmistur.

Anahtar Kelimeler: Ooferektomi, Y maze, Hipokampis, Uzamsal hafiza

Chronical effects of ovariectomy on Y-maze performance of rats

OBJECTIVES: Estrogen increases the density of synaptic and dendritic endings in hippocampus and plays a
role in hippocampus dependent spatial memory. However, the findings are controversial. Hence we aimed to
test short- and long-term retention of spatial memory by Y-maze in ovariectomized rats.

MATERIAL & METHOD: Experimental procedures were approved by Ethical Committee of Erciyes University.
30 rats were randomly divided into ovariectomized and sham groups. 6 weeks after the operation Y-maze test,
consists of two trials separated by an inter-trial interval, was performed. Rats were tested for two consecutive
days for short- (5 min inter-trial interval) and long-term (4 hrs inter-trial interval) retention of memory,
respectively. Spatial memory was indicated by increased entries into the novel arm during the retention trial.
The percentage of alternation was calculated, which can be regarded as a measure involving spatial working
memory.

RESULTS: In the short-term memory task, there is no difference between the groups regarding percent of the
arm entrance (p>0.05). In the long-term task, the ovariectomized rats, when compared to control, preferred to
visit novel arm less frequently than familiar arm (p<0.05). The ovariectomized rats stayed significantly less in
the novel arm than control in both tasks (both p<0.05). The level of spontaneous alternation was not different
between the groups (p>0.05) in both tasks.

CONCLUSION: Our results showed that spatial memory deteriorates in chronic period after ovariectomy. It is
thought that this might be caused by both estrogen deficiency and also removal of all the other sex hormones
following gonadectomy, which may have a regulatory role on the brain.

Keywords: Ovariectomy, Y maze, Hippocampus, Spatial memory
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Sicanlarda talamusun mediodorsal nukleusunun kortikal, subkortikal ve beyin
sapi baglantilarinin ortaya konmasi

Safiye Cavdar, Hisniye Hacloglu

Marmara Universitesi, Tip Fakiiltesi, Anatomi Anabilim Dali, Istanbul
Marmara University, Faculty of Medicine, Department of Anatomy, Istanbul, Turkey

AMAGC: Yapilan calismalar mediodorsal nucleus’un epilepsi, sizofreni ve parkinson hastaliklarinda fonksiyonel
onemi oldugunu gosterilmistir. Bu galismanin amaci mediodorsal nukleusun badlantilarini ortaya koymak ve bu
hastaliklardaki dongusel ag (n6ronal network) icerisindeki yerine i1sik tutmaktir.

GEREC ve YONTEM: Calismada 20 adet Wistar albino sigan kullanilmistir. Stereotaksik olarak, mediodorsal
nukleusa florasan retrograd ilerleyen Floro-Gold enjeksiyonu yapilmistir. Hayvanlar 7-10 gilin yasatildiktan sonra
perfiizyon fiksasyon yontemi ile dekapite edilmistir. Beyinlerden 40pum kaliniginda seri kesitler alinarak,
florasan mikroskobu ile baglantilari tespit edilmistir.

BULGULAR: Mediodorsal talamus nucleus’unun 1. Kortikal baglantilari; motor (6zellikle bas bélgesi), singulat,
somatosensory ve prelimbik korteks. Bu kortikal alanlarin 6zellikle V. tabakasi ile baglantisi bulunmaktadir. 2.
Subkortikal baglantilari; Caudat ve putamen, Globus pallidus, diyogonal band ve talamus’un paraventrikiler
nukleus’unu icermektedir. 3. Beyin sapi badlantilari; Substantia nigra, mezensefalik retikller nukleus’dur.
SONUGC: Korteks’e ulasacak tim uyarilar talamus aracili (talamokortikal lifler) ulasir. Talamus, korteks’e
ulasacak bilginin analizini yapar; siddetlendirir, azaltir ya da kortekse ulasmasini engeller. Mediodorsal nukleus
yuksek (higher-order) talamus nukleus’udur, ve suricu (driver) afferentlerini korteks'ten alir; efferentleri yine
kortekse ulasir. Bdylece kortiko-talamo-kortikal bir yolak mevcuttur, bu yolagin fonksiyonlari tam olarak
bilinmemekle birlikte karmasik gegis mekanizmalarinda rol oynayabilecegi dustntlmektedir. Mediodorsal
nukleus’un bu konumu itibariyle epilepsi, sizofreni ve parkinson gibi hastaliklarin déngusel adlarinda rol aldigi
gOsterilmistir. Epilepsi nobetlerinin  baglamasi, modulasyonu ve senkronizasyonunda rol alabilecegi
gOsterilmistir. Sizofrenide, mediodorsal-prefrontal korteks baglantilarindaki hasarinin 6nemli bir patoloji
olusturdugu ve parkinson‘da ise mediodorsal talamus’ta ©6nemli néronal kayibin varhgr gosterilmistir.
Mediodorsal talamus nukleus’unun baglantilarinin bilinmesi hastaliklardaki mekanizmanin ortaya konulmasina
onemli katki saglayacaktir.

Anahtar Kelimeler: Mediodorsal nukleus, Talamus, Floro-Gold, Aferent

Bu calisma Marmara Universitesi Hayvan Deneyleri Yerel Etik kurulundan tarafindan onaylanmistir.

Identification of the cortical, subcortical and mesencephalic afferent projektions
of the thalamus mediodorsal nucleus in rats

OBJECTIVES: Studies have showed that mediodorsal nucleus has a role in the mechanizm of epilepsy,
schizophrenia and Parkinson’s diseases. The aim of this study is to identify the connections of mediodorsal
nucleus and to state its importance in the neuronal networks for this diseases.

MATERIALS & METHODS: 20 Wistar albino rats were used in this study. Floro-Gold was injected to the
mediodorsal nucleus using stereotaxic surgery. After 7-10 days of survival, animals were decapitated using
transcardiac perfusion. 40um thick serial sections from brains were taken and the connections were identified.
RESULTS: Connections of the mediodorsal nucleus; 1. Cortical; motor (head reagion), cingulate,
somatosensory and prelimbic cortex. The majority of these connections to the layer V. of the cortex. 2.
Subcortical; Caudate and putamen, Globus pallidus, diyogonal band and paraventricular nucleus of the
thalamus. 3. Brain stem; substantia nigra and mecensephalic reticular nuclei.

CONCLUSION: All impulse reaching the cortex passes via thalamocortical fibers. Thalamus has a function of
analising, exacerbate, inhibiting or enhaging the information that reaches the cortex. Mediodorsal nucleus is a
higher-order thalamic nucleus and gets its driver afferents form cortex; efferents are again to the cortex.
Cortico-thalamo-cortical pathway exists. This pathway may play a role in complex gating mechanisms. The
mediodorsal nucleus may initiate, modulate and synchronize the epileptic seizures. In schizophenia, there is a
damage at the mediodorsal-prefrontal connections and in Parkinson’s disease neuronal loss in nucleus may
leads to this patology. Therefore,the detailed knowledge of the connections of mediodorsal nucleus may reveal
the mechanisms of the diseases.

Keywords: Mediodorsal nucleus, Thalamus, Floro-Gold, Afferent

This study was approved by Marmara University the ethics of animal research community.
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Farede omurilik segmentlerinin ayirt edilmesinde vertebral referans
noktalan
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AMAC: Farede her bir omurilik segmentinin ayirdedilebilmesi igin vertebral referans noktalarini belirleyen bir
atlas hazirlandi. Bu atlasin deneysel omurilik hasari calismalarinda hasarin anatomic lokalizasyonun
belirlenmesinde faydal olacagi inancindayiz.

GEREC ve YONTEM: Yiksek rezolusyonlu MR ile farenin omurga ve kafa iskeleti taranarak vertebral cisimler ve
processus spinosus’lar haritalandi. Bu haritalamada beyin ve omurilik in situ olarak 16.4T Bruker MR scanner ile
tarandi. Son rezolusyon 50 pm isotropic idi. Omurilik segmentlerinin belirlenmesi fare omuriliginin yakin
zamanda yayinladigimiz (Watson ve ark., 2009) detayli fare histolojik atlasi kullanilarak yapildi. BULGULAR:
Her bir omurilik segmentinin komsu oldugu omurlar ile belirlendi. Ornegin T12 omurilik segmenti T12 omurunun
processus spinosus’u ile ayni dizlemde bulundu, ancak daha alt segmentlerde, 6rnegdin L6 omurilik segmenti L1
omurunun processus spinosus’u ile ayni diizlemde bulundu. Omuriligin alt ucu L4 omurunun processus
spinosus’u ile ayni diizlemdeydi.

SONUGC: Bu atlasin omurilik arastirmacilarina hasar bélgesini daha iyi hedeflemede yardimci olacadina ve
cerrahi teknigi daha iyi standardize edecegine inaniyoruz.

Anahtar Sozciikler: Omurilik hasari, Anatomi, MRI

Deneyler Queensland Universitesi Hayvan Etik Kurulu tarafindan onaylandi.

Vertebral landmarks for the identification of spinal cord segments in the mouse

OBJECTIVES: We have developed a simple atlas for identifying the vertebral landmarks associated with each
spinal cord segment in the mouse. We believe that this will assist in the anatomical localization of experimental
spinal cord injury.

MATERIALS & METHODS: We have mapped the vertebral bodies, spinous processes, and spinal cord
segments in a high resolution MR scan of the head and vertebral column of a mouse. In this preparation, the
brain and spinal cord were left in situ and the whole specimen imaged in a 16.4T Bruker MR scanner. The final
resolution was 50 pm isotropic. The identification of vertebral bodies and spines in these images was
straightforward, and the identification of spinal cord segments was facilitated by the recent publication of a
detailed histological atlas of mouse spinal cord (Watson et al., 2009).

RESULTS: We have identified the position of each spinal cord segment in relation to the adjacent vertebral
anatomy. For example, the T2 spinal cord segment is at the same level as the T2 vertebral spine, but the L6
spinal cord segment is found at the level of the L1 vertebral spine. The caudal end of spinal cord is level with
the L4 vertebral spine.

CONCLUSION: We believe this atlas will enable researchers to identify the spinal cord segment targeted for
injury, allowing for better standardization of surgical technique.

Keywords: Spinal cord injury, Anatomy, MRI

Experiments were approved by the Animal Ethics Committee of the University of Queensland.
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Confluens siniis ve iliskili yapilarin morfometri ve varyasyonlari: anatomik calisma
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AMAGC: Dural sinlslerin anatomik calismalari oldukga ©6nemlidir. Confluens sinuum (CS) ve iliskili yapilar
literatlrde nadir calisilmistir. Bu calismada; silikon injeksiyon teknigi ile confluens sinuum ve iligkili yapilarin
morfometrik ve morfolojik yapilarini arastirmayi amagladik.

GEREC ve YONTEM: Calismada 30 kadavra kullanildi. 12 tanesi dokiimentasyon ve &lciimlerde kullanilan
formaldehitte tespitli, 18'i sadece dlgimlerde kullanilan taze kadavralardi. Formalin tespitli kadavralar vena
jugularis interna (VJI), internal carotid arter (ICA) ve vertebral arter (VA) yoluyla musluk suyu kullanilarak
yikandi ve sonra renkli silikon enjekte edildi. CS ve iliskili yapilar cerrahi mikroskop altinda diseke edildi, normal
anatomi arastirildi ve varyasyonlar dokiimante edildi. Sinus sagittalis superior (SSS), CS, oksipital sinus (0S),
sinus rektus (SR), bilateral transvers sinus (TS) gaplari ve SSS-SR agisi 6lgildi.

BULGULAR: Ortalama caplar; SSS: 11,7 mm, CS:22,3 mm, OS: 5,25 mm, SR:7,5 mm, TS: (sag: 9,7 ve sol:
9,1 mm) olarak ve SR-SSS acisI 58 derece 6lglldi. Her iki taraftan SSS ve TS'ye dokilen venéz yapilarda fark
yoktu. Direkt olarak CS’ye drene olan kortikal venler ve SSS’den TS’ye drenaji saglayan ventz yapilarda
varyasyonlar goéruldi. Sag TS 7 olguda sol TS’ye gore superior yerlesimliydi ve bu durum CS tipiyle iligkiliydi.
SSS Gzerinde 2 olguda vertikal yerlesim septum tespit edildi. Olgularin %40inda (12/30) SSS’nin sag TS’ye
drene oldugu ve bu durumun CS’deki septumun (10/30) akim yoénini sag TS'ye yodnlendirmesinden
kaynaklandigi tespit edildi. Ayrica, %80 oraninda OS varhdi tespit edildi.

SONUGC: Calismada SSS-SR arasindaki aglyi, CS’deki septumun CS tiplerine ve TS dominansina etkisini tespit
ettik. TS'nin superior yerlesimini ve CS’deki septumun bu duruma etkisini tesbit ettik.

Anahtar Kelimeler: Confluens sinuum, Silikon enjeksiyon, Sinus oksipitalis, Kadavra, Otopsi

The morphometry and variations of confluence of sinuses and related structures.
anatomic study

OBJECTIVES: The anatomic studies of the dural sinuses are very important dealing pathologies around
confluence of sinuses and the variations of this region are rarely studied in the literature. In this study, we
aimed to investigate the morphometric and morphological structures of the confluence of sinuses and related
structures with silicon injection technique.

MATERIALS & METHODS: We studied 30 cadaver in this study. Twelve of them were fixed with formaldehyde
that were use for documentation and measurements and eighteen of them were fresh cadaveres that were used
for measurements. Formalin fixed cadaveres were washed with tap water and injected with colored silicone via
vena jugularis interna (VJI), internal carotid artery (ICA) and vertebral artery (VA’s) . The confluens of sinuses
(CS) and related structures were dissected under surgical microscope, the normal anatomy were investigated
and variations were documented. Diameter of the sinus sagittalis superior (SSS), CS, occipital sinuses (0OS),
sinus rectus (SR), bilateral transvers sinuses (TS) and the angle between SSS-SR were measured.
RESULTS: In this study, the mean diameters were SSS: 11,7 mm, CS:22,3 mm, 0S: 5,25 mm, SR:7,5 mm,
TS: (right: 9,7 and left: 9,1 mm) and angle between SR-SSS was 58 degree. There were no difference for the
bilateral venous structures which drain to SSS and TS. There were some variations that draine venous blood
from SSS to TS or some cortical veins that directly drain to CS. The right TS were located superior in 7 cases
compared with the left TS and this process related with the type of CS. A local vertically located septum in the
SSS was detected in 2 cases. 40 % of cases (12/30) SSS drain to right transverse sinus and this is because of a
septum (10/30) that is located in the CS directing the blood that comes from SSS to right TS. Additionally, we
encountered OS in the 80% of the cases.

CONCLUSION: We have reported the angle between the SSS-SR and effect of CS septum on the CS types and
TS dominance. We also reported the superior location of TS and the effect of CS septum on it.

Keywords: Cadaver, Confluence of sinuses, Sinus occipitalis, Otopsy, Silicon injection
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Ulnar arter tarafindan ikiye ayrilan median sinir olgusu

Arzu Hizay, Levent Sarikcioglu
Akdeniz Universitesi, Tip Fakiiltesi, Anatomi Anabilim Dali, Antalya

Akdeniz University, Faculty of Medicine, Department of Anatomy, Antalya, Turkey

AMAGC: Median sinir ve ulnar arter varyasyonlari literatiirde oldukga sik rastlanmaktadir. Calismamizda, ulnar
arter tarafindan ikiye ayrilmis median sinir olgusu sunulmustur. Literatlr taramalarimizda bu konuyla ilgili
herhangi bir olguya rastlanmamistir. Bu varyasyonun bilinmesi cerrahi ve diagnostik prosedirler agisindan
onemli oldugunu distinmekteyiz.

GEREC ve YONTEM: 50 yasinda bir erkek kadavranin sol (st ekstremitesi {zerinde yapilan diseksiyon
galismalari esnasinda ulnar arter tarafindan ikiye ayrilmis median sinire rastlaniimistir.

BULGULAR: Median sinirin pleksus brachialis’in fasciculus medialis ve fasciculus lateralisin’den gelen dallarin
birlesmesiyle olustugu goézlendi. Apeneurosis bicipitalis’in medialinde ulnar ve brachial arter ile beraber kolda
ilerledigi ve fossa cubiti’ye ulastiinda pronator teres kasinin iki basi arasindan gegerek 6n kolun proksimalinde
esit olmayan iki dala ayrildigi tespit edildi. Bu dallar distale dogru devam ettikten sonra tekrar birlesmislerdi.
Brachial arterin aponeurosis bicipitalis’in altinda, ulnar ve radial olarak iki dala ayrildigi ve ulnar arter’in
pronator teres kasindan gegtikten sonra distale dogru devam ederek median siniri deldigi tespit edildi. Median
sinir, ulnar arter etrafinda bir halka olusturmustu.

SONUGC: Median sinir varyasyonlari klinik agidan dnemlidir. Bu olgunun bilinmesinin anatomistler ve tani ve tani
tedavi slreglerinde klinisyenler agsindan énemli oldugunu disinmekteyiz.

Anahtar Kelimeler: Median sinir, Ulnar arter, Varyasyon, Ust ekstremite

A unique case with splitting of the median nerve by the ulnar artery

OBJECTIVES: Variations of the median nerve and ulnar artery have been documented in the literature. In the
present case splitting of the median nerve by the ulnar artery is presented. Our literature searches revealed
that there was no article, to our knowledge, describing such splitting. We think that this variation should be
kept in mind during surgical and diagnostic procedures.

MATERIALS & METHODS: During dissection of the left upper limb of a 50-year-old male cadaver, we
encountered splitting of the median nerve by the ulnar artery.

RESULTS: The median nerve was formed by roots coming from the medial and lateral cords of the brachial
plexus, and continued down the arm in the medial bicipital groove together with the brachial artery and the
ulnar nerve. The median nerve arised from the cubital fossa and passed between the two heads of the pronator
teres muscle. In the proximal third of the forearm it split into two unequal branches. These branches continued
distally and then reunited to form the common trunk of the median nerve. The brachial artery splitted into the
radial and ulnar arteries under the bicipital aponeurosis. After passing through the pronator teres muscle the
ulnar artery then continued distally and splitted the median nerve. The median nerve seemed to be formed a
ring around the ulnar artery.

CONCLUSION: Variations of the median nerve have significant clinical implications. We think that this variation
is worthy of note for anatomists as well as for physicians who are dealing with diagnostic and surgical
procedures.

Keywords: Median nerve, Ulnar artery, Variation, Upper limb
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Sican beyin anatomik mikrodiseksiyonunun ii¢ boyutlu gdsterilmesi ve histolojik
olarak degerlendirilmesi
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AMAGC: Sicanlarda anatomik mikrodiseksiyon sinirbilim calismalarinda orneklerin dogru elde edilebilmesi
acgisindan ©6nem tasimaktadir. Bununla birlikte, doku o&rneklerinde enzimatik yikimin engellenmesi ve
morfolojinin korunabilmesi igin ilgili beyin bélgesinin hizh alinmasi 6nemlidir. Diseksiyonlarin histolojik
dederlendiriimesi ve boylece dokularin toplanmasi isleminden 6nce histolojik ve anatomik anlamda emin
olunmasi gerekmektedir. Bu galismada, sigan beynindeki belirli yapilarin mikrodiseksiyonunun Ug boyutlu
gosterilmesi amaglanmistir.

GEREC ve YONTEM: GCalismada erigkin erkek Wistar albino siganlar (250-300 gr) kullanilmistir. Sigan beyinleri
(n=4) anatomik mikrodiseksiyon igin 2 hafta siresince -16°C’de bekletilmistir. Diger beyin dokulari ise (n=4)
%10 formol solisyonunda fikse edildikten sonra 2.0 mm aralklarla koronal olarak kesilerek rutin isik
mikroskopik takip asamalarindan gegcirilmistir. Diseksiyonlarin her asamasinda dijital fotograflar alinmis ve 6zel
bir software (Anamaker 3D) yardimiyla ig boyutlu gdsterilmislerdir.

BULGULAR: Mikroskop altinda Klingler teknigi kullanilarak sigan serebrum, serebellum ve kafa tabaninda
bulunan énemli yapilarin (korona radiata, putamen, forniks, hipokampus) yaninda kranyal sinirlerin de (olfaktor
bulb, optik sinir, oklilomotor sinir, trigeminal sinir, vestibular sinir) lokalizasyonlari tanimlanmis ve (g boyutlu
olarak gosterilmistir.

SONUGC: Anatomik mikrodiseksiyon teknigi ve ¢ boyutlu gésterilmesi beyin cerrahisi anatomisini anlayabilmek
icin kadavra orneklerinde kullaniimaktadir. Sinirbilim galismalarinda kullanilan hayvanlarin yarisindan cogu
ozellikle bu amagla Uretilmis kemirgenlerdir ve bu calisma literatiirde sican beyninde bu teknigin kullaniimasi ile
yapilan ilk demonstratif ve aciklayici calismadir.

Anahtar Kelimeler: Sican, Anatomik mikrodiseksiyon, Ug boyut

Three dimensional rat brain anatomical microdissection and histological
evaluation

OBJECTIVES: Anatomical microdissection is important in rats to obtain correct specimens for neuroscience
experiments. Besides, quick removal of the intended brain region is essential to avoid enzymatic degradation of
tissue and to preserve morphology. The dissections should be confirmed by histological evaluation, therefore
everything should be made clear on histological and anatomical basis before the tissue collection starts. We
here aimed to demonstrate microdissection of specific structures in the rat brain three dimensionally.
MATERIALS & METHODS: Adult male Wistar albino rats (250-300 g) were used in the experiment. Rat brains
were frozen at -16°C for 2 weeks for anatomical microdisection (n=4). The remaining rat brains (n=4) were
fixed in 10% formalin solution, coronally cut at intervals of 2.0 mm and processed for routine light microscopic
preperations. Digital photographs were obtained in each dissection step and were processed in specific software
(Anamaker 3D) for three dimensional demonstration.

RESULTS: Description and three dimensional demonstration of important anatomical locations in the rat
cerebrum and cerebellum (corona radiata, putamen, fornix, hippocampus) besides the cranial nerves (olfaktory
bulb, optic nerve, occulomotor nerve, trigeminal nerve, vestibuler nerve) were performed using Klingler
technique under microscope.

CONCLUSION: Anatomical microdissection technique and its three dimensional demonstration has been used
in cadaver specimens in order to understand the neurochirurgical anatomy. More than half of the animals used
for neuroscience research are rodents that are bred specifically for this purpose and our study is the first
demonstrative and explanatory study in the literature using this technique in the rat brain.

Keywords: Rat, Anatomical microdissection, Three dimension
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Benign paroksismal pozisyonel vertigoda serebellum hacminin stereolojik
yontem ile gosterilmesi: Klinik anatomik galisma
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AMAGC: Benign paroksismal pozisyonel vertigo (BPPV), daha siklikla karsilasilan labirent kodkenli vertigo ve
denge hastaligi olarak tanimlanmis olup, serebellum hacmini etkileyebilen bir durumdur. Onceki calismalarda
da serebellum fonksiyonunu etkileyebildigi vurgulanmistir.

GEREC ve YONTEM: Bu calismada BPPV'li olgularda serebellum hacim degisiklikleri ve hemiserebellar asimetri
dederlendirildi. Hemispherium cerebelli hacimlerinin simetrisi manyetik rezonans goérintileme (MRG) ile
stereolojik teknikle karsilastirildi. 16 BPPV'li olgunun MRG kesitleri, 14 yas ve cinsiyet eslestirilmis kontrol
grubuyla nokta sayim yaklasimi kullanilarak stereolojik teknikle analiz edildi.

BULGULAR: Yasa ve cinsiyete bagh olarak BPPV’li olgularda, kontrol grubuyla karsilastirildiginda serebellum
atrofisi ve asimetri saptanmadi (p>0.05).

SONUGC: Serebellum yarimlarinin simetrisinin stereolojik metotla dederlendiriimesi hem anatomist hem de
klinisyenler igin 6nem tasir. Bu metod basit, ucuz ve givenilirdir.

Anahtar Kelimeler: Benign Paroksismal Pozisyonel Vertigo, Stereoloji, Serebellum, Asimetri, Atrofi

Stereological volumetric evidence of cerebellum in benign paroxysmal positional
vertigo: Clinical anatomical study

OBJECTIVES: Benign paroxysmal positional vertigo (BPPV) is the most common observed form of labyrinthine
vertigo and is defined as balance disorder which might affect on cerebellar volume. Previous studies are
indicated that vertigo affects cerebellar function. In the present study we aimed to evaluate the cerebellar
volume changes and hemicerebellar asymmetry of the patients with bppv.

MATERIALS & METHODS: Volumetric symmetry of cerebellar hemispheres were evaluated using stereological
method on the magnetic resonance images (MRI). Sixteen patients with BPPV and 14 age and gender matched
control subjects were included in the study. MRI were analyzed by using the point-counting approach of
stereological methods.

RESULTS: There were no statistically significant age and gender dependent cerebellar atrophy and asymmetry
between BPPV and control subjects (p>0.05).

CONCLUSION: The stereological evaluation of hemicerebellar symmetry and atrophy in human is important for
both clinicians and anatomists. The technique is simple, inexpensive, and reliable.

Keywords: Benign paroxysmal positional vertigo, Stereology, Cerebellum, Asymmetry, Atrophy
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Benign pozisyonel vertigolu olgularin serebellum hacimlerinin intrakranial
hacime orani: Morfometrik calisma
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AMAC: Benign paroksismal pozisyonel vertigonun (BPPV) altinda yatan mekanizma ortaya konulmus olsa da
BPPV’deki semptomlarin olasi nedenlerinden biri serebellumun hipofonksiyonu ya da serebellumda patolojik
eksitasyon olabilir. Bu galismada BPPV’li olgularin serebellum ve intrakranial hacimlerinin ve bunlar arasindaki
oranlarin stereolojik teknik kullanilarak radyolojik morfometrik degerlendirme ile ortaya konulmasi amaglandi.
GEREC ve YONTEM: Serebellum hacminin intrakranial hacime orani stereolojik yéntemle manyetik rezonans
gorintileme (MRG) ile degerlendirildi. 16 BPPV tanili olgunun MRG kesitleri, 14 ayni yas grubuyla eslestirilmis
saglikli kontrol grubuyla karsilastirilarak nokta sayim yaklagimi ile stereolojik yéntem kullanilarak analiz edildi.
BULGULAR: BPPV'li olgularin intrakranial hacimleri kontrol olgulara goére kliglik bulunsa da bu azalma
istatistiksel olarak anlamli bulunmadi (p>0.05). Benzer sekilde her iki grupta da serebellum hacminin,
intrakranial hacime orani anlaml degildi (p>0.05).

SONUG: Bulgularimiz BPPV'li olgularda serebellum ve intrakranial hacimler ve bu yapilarin birbirlerine oranlari
arasinda degisiklik olmadigini go6sterdi. Bu iliskinin gosterilmesi igin daha genis serili galismalarla
desteklenmesine gereksinim oldugu 6ngoérilmektedir.

Anahtar Kelimeler: Benign paroksismal pozisyonel vertigo, stereoloji, serebellum orani, intrakranial oran,
MRG

Ratio of cerebellum to intracranial volume in cases with benign positional
vertigo: Morphometric study

OBJECTIVES: Although the mechanism underlying benign paroxismal positional vertigo (BPPV) was well
established, one of the possible causes of BPPV symptoms may be the hypofunction or pathological excitation of
cerebellum. In the current study we aimed to radiological morphometrical evaluation of both cerebellum and
intracranial volumes and also volume ratios for cerebellum using stereological technique in the patients with
BPPV.

MATERIALS & METHODS: Ratios of cerebellum to intracranial volume were evaluated using stereological
method on the magnetic resonance images (MRI). Sixteen patients with BPPV and 14 age matched control
subjects were included in the study. MRI were analyzed by using the point-counting approach of stereological
methods.

RESULTS: Althought the intracranial volumes of the cases with BPPV were smaller than control subjects there
was no statistically significance (p>0.05). Similarly, statistically no significant difference was found in both
groups with regard to ratio of cerebellum to intracranial volumes (p>0.05).

CONCLUSION: Our results showed that there are no changes on cerebellum and intracranial volumes and their
ratio in BPPV. Further studies are needed with a larger case population in order to reveal this relationship.

Keywords: Benign paroxysmal positional vertigo, Stereology, Cerebellum ratio, Intracranial ratio, MRI
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intrakraniyal beyin tiimoriine sahip hastalarda paraoksonaz 1 aktivitesi ve
oksidatif stres
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AMAG: Paraoksonaz 1 (PON1) enzimi kalsiyum bagimli bir esteraz olup, ylksek yogunluklu kolesterole (HDL-
kolesterol) baglanmaktadir. PON1 paraokson gibi organofosfor bilesikler ile yaglarda gozlinebilen karsinojenik
lipit peroksidasyonu urinlerini uzaklastirmaktadir. Bu galismada intrakraniyal beyin timorli hastalarda serum
PON1 aktivitesi ile malondialdehit diizeyleri (MDA-bir lipit peroksidasyonu 6lglitli) tayin edildi.

GEREC ve YONTEM: Calismamizda intrakraniyal timérlii hastalarin ve kontrollerin serumlarinda lipit profili
parametreleri (trigliserit, kolesterol, HDL-kolesterol, LDL-kolesterol ve VLDL) o6lglildi. Ayrica glioblastomali
(n=8), meningiomal (n=5), Schwannomal (n=6), glial tumérli (n=5), hipofiz adenomlu (n=6) ve metastazl
(n=6) hastalar ile yas ve cinsiyet uyumlu kontrollerin (n=35) PON1 aktivitesi ile MDA dlzeyleri
spektrofotometrik olarak tayin edildi

BULGULAR: Intrakraniyal timérli hastalarin serum lipit profilleri kontrollerle karsilastirildiginda, anlamli
dedismedidi saptandi (p>0.05). Fakat intrakraniyal timorli hastalarin PON1 aktivitesi kontrollere gére anlamli
diastik bulundu (96,8 £ 14,4 U/l vs. 174,8 £ 22,6 U/l, p<0.001). MDA dlzeyleri intrakraniyal timorli
hastalarda ylksek iken, kontrol érneklerinde lipit peroksidasyonu disik saptandi (7,6 £ 4,2 nmol/ml vs. 2,6 £
1,2 nmol/ml, p<0.01).

SONUG: Calismamiz intrakraniyal tumor tiplerinde, yas ve cinsiyet uyumlu kontrollerle karsilastirildiginda,
serum PON1 aktivitesinin azaldigini, MDA dlzeylerinin vyikseldigini goéstermistir. Elde edilen bulgular
intrakraniyal timorlere sahip hastalarin artan oksidatif stres gostergesinin PON1 aktivitesi tarafindan ortamdan
uzaklastirlamadigini ve karsinogenez kontroliinde etkin olamadigini géstermektedir.

Anahtar Kelimeler: intrakraniyal timdr, oksidatif stres, paraoksonaz aktivitesi

Paraoxonase 1 Activity and Oxidative Stress in Humans with Various
Intracranial Brain Tumors

OBJECTIVES: Paraoxonase 1 (PON1) enzyme is a calcium dependent esterase, which binds to high-density
cholesterol (HDL-cholesterol). PON1 contributes the detoxification of organophosphorus compounds such as
paraoxon and carcinogenic lipid soluble radicals from lipid peroxidation. In this study we examined serum
PON1 activity and malondialdehyde levels (MDA- a lipid peroxidation marker) in humans with various
intracranial brain tumors.

MATERIALS & METHODS: We measured lipid profile (triglyceride, cholesterol, HDL-cholesterol, LDL-
cholesterol and VLDL) parameters in serum samples from intracranial tumor patients and controls. PON1
activity and MDA were measured spectrophotometrically in serum samples from patients with glioblastoma
(n=8), meningioma (n=5), Schwannoma (n=6), glial tumors (n=5), hypophysis adenoma (n=6) and metastasis
(n=6); additionally in age and gender madged control samples (n=35).

RESULTS: Serum lipid profile parameters are not changed significantly in intracranial tumor patients, with
respect to the control group (p>0.05). But PON1 activity was significantly reduced in serum samples with
intracranial tumors than controls (96,8 = 14,4 U/l vs. 174,8 £ 22,6 U/l, p<0.001). MDA levels are increased in
intracranial tumor patients, but control samples have a reduced lipid peroxidation (7,6 £ 4,2 nmol/ml vs. 2,6 £
1,2 nmol/ml, p<0.01).

CONCLUSION: Our study suggest that serum PON1 activity is increasing and MDA levels is decreasing in
intracranial tumor types, compared to age and gender matched control group. This results concludes that
intracranial tumors results with increased oxidative stress and reduced PON1 activity is unsufficient to control
the carciogenesis.

Keywords: Intracranial tumors, Oxidative stress, Paraoxonase activity
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Pin1 inhibisyonunun glioblastoma multiforme’de tiimérojenisite ilizerine etkileri

Kutay Deniz Atabay’, Timucin Avsar!, Mehmet Taha Yildiz!, Tiirker Kilic?

!Marmara Qniversitesi, Nérolojik Bilimler Enstitlst, Molekiler Norosirurji Laboratuari, istanbul
2Marmara Universitesi, Nérolojik Bilimler Enstitiisi, Istanbul

!Marmara University, Neurological Sciences Institute, Molecular Neurosurgery Laboratory, Istanbul, Turkey
2Marmara University, Neurological Sciences Institute, Istanbul, Turkey

AMAGC: En agresif primer beyin timorlerinden olan Glioblastoma Multiforme (GBM); tim intrakranial timor
vakalarinin yaklasik %20’sini olusturmaktadir. Radyoterapi, kemoterapi ve cerrahi girisimlerin tedavisinde
yetersiz kaldigi GBM’in olusumuna ve gelisimine dair molekuler mekanizmalar henliz tam olarak aciklida
kavusmamistir. Tamorin gelismesini 6nlemeye yonelik olarak gelistirilmis ajanlarin molekiler hedefleriyle olan
etkilesimleri, henliz klinik dizeyde tatmin edici sonuglarin alindigi dizeye erismemistir. Son yillarda timor
gelisiminde etkin olan molekilerin tespitine yonelik olarak yapilan galismalarin 6ne gikardigi proteinlerden
Pin1’in (peptidil-prolil cis/transizomeraz) normal hiicrelerdeki dizeyinden farkh olarak; prostat, akciger, gégls
ve beyin tiimorleri gibi birgok tiimoérde gok yiiksek diizeylerde bulundugu tespit edilmistir. Buna ek olarak baska
bir calismada Pinl’in hilcre igindeki artisinin, anjiogenezden sorumlu oldugu bilinen Vaskuler Endotelial Blylime
Faktoru’'nin (VEGF) aktivitesini artirdigi goésterilmistir. Calismamiz, GBM’de Pinl’in olasi terapétik bir hedef
olabilirliginin ortaya gikarabilmeyi ve farkl tipte tUmorlerin gelisiminde ortak bir mekanizma olan anjiyogenezin
Pin1 inhibisyonu yoluyla 6nlenebilirliligini incelemeyi amaclamaktadir.

GEREGC ve YONTEM: Calismamizda U87-MG Glioblastoma hiicre hatti (izerinde Pinl proteininin spesifik
inhibitért juglone kullanilmis, ayrica Pinl proteinine yonelik siRNA teknigi uygulanmistir. Bu yolla Pinl
inhibisyonun tiimorojenisite Uzerine etkileri; MTT blylUme testi, hilicrelerin proliferasyon ve gbg yeteneklerini
olgmek igin Wound-Healing testi, anjiogenezden sorumlu proteinlerin ekspresyonlarinin belirlenebilmesi igin
Western Blotting ve juglone ile Pinl siRNA’lerin hiicreler Uzerindeki morfolojik etkilerini gdézlemlemek igin
konfokal mikroskopi kullaniimistir.

SONUGC: Pinl inhibisyonunun U87-MG Glioblastoma hiicrelerinde blyime ve gé¢ kabiliyetini 6nemli dlglide
azalttigi ve hiicre morfolojisini etkiledigi g6zlemlenmistir. Calismamizin, siRNA ile Pinl inhibisyonu ve Pinl
inhibitéru olan juglon ve tirevlerinin terapétik potansiyelini GBM lzerinden ortaya koyma olasiligini tasidigindan
literatlire ve klinige 6nemli bir katki yapmasi beklenmektedir.

Anahtar Kelimeler: Pinl, Anjiogenez, Juglon, siRNA, Glioblastoma multifome

Effects of Pinl inhibition on tumorigenicity of glioblastoma multifome

OBJECTIVES: Glioblastoma multiforme (GBM) is the most common and most aggressive type of primary brain
tumor, accounting for 20% of all intracranial tumors. Molecular mechanisms underlying development and
growth of the GBM, which is not completely curable by the means of chemotherapy, radiotherapy, and surgery,
are not yet clearly identified. For the fact that the rate of treatment success of the agents in use against GBM is
lower than acceptations, investigations for potential inhibitory target molecules for GBM development are
increasing. Pinl (peptidyl-prolyl cis/trans isomerase) is one of the molecules, recently introduced to the
scientific area, identified during the search for potential target molecules on tumorigenicity. When compared
with the health cells level of the Pinl protein in many tumor cells like prostate, lung, breast and brain tumors is
found to be extremely high. Recent studies aiming to identify Pinl’s role on tumorigenicity have shown that
increase in level of Pinl in cells also led in increase of VEGF (Vascular Endothelial Growth Factor) as well. Our
study aims to reveal the possible role for Pinl as a therapeutic target and also inhibit the angiogenesis
mechanism, which is common for tumors to develop, through inhibition of Pinl

MATERIALS & METHODS: U87 MG Glioblastoma cell line was used and Pinl inhibition was performed via
juglone, a Pinl specific inhibitor molecule, and Pinl siRNAs. Effects on Pinl inhibition on tumorigenicity was
assessed by MTT proliferation assay, wound healing assay to observe the migration characteristics, confocal
microscopy technique to define morphological changes and apoptosis, and western blotting to define if
angiogenesis related proteins are expressed.

CONCLUSION: We observed that Pinl inhibition has affected and diminished the migration ability of U87 MG
Glioblastoma cells. Changes on cell morphology and activation of apoptosis were also observed with reduced
expression levels of angiogenesis related genes. We believe that, this study has a potential to reveal the effects
of Pinl inhibition as a therapeutic approach and will contribute to literature and clinical care in the future.

Keywords: Pinl, Angiogenesis, Juglone, siRNA, Glioblastoma multiforme

196



Poster Bildiriler / Poster Presentations

P104

Gamma knife radyocerrahisi’'nin farkli patolojik evreli meningomalardaki
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AMAGC: Bu calismada, intrakranial meningiomlara uygulanan Gamma Knife Radyocerrahi tedavisinin, farkh
patolojik evreli meningiom dokularinda, anti-anjiojenik etkinliginin in vivo olarak gosterilmesi amaglanmlstlr
GEREC ve YONTEM: Marmara Universitesi Beyin Cerrahisi Anabilim Dali ve Marmara Universitesi N&rolojik
Bilimler Enstitliisii biinyesinde, 1999-2008 yillari arasinda opere olmus hastalara ait dokular kullaniimistir. 6’sar
adet WHO evre I, II ve III (tipik, atipik, malign) meningiom dokularinin, toplamda 18 adet dokunun anjiogenik
aktivitesi in vivo sigan kornea anjiojenez modeli kullanilarak dlglilmustir. Deneklere, korneaya inokulasyonun 1.
guniinde 3 farkh dozda (14Gy, 18Gy, 22Gy) gamma-knife i1sin cerrahisi uygulanmistir. Tim gruplar 5, 10, 15 ve
20. glnlerde yeni damar olusumu agcisindan takip edilmistir. Kontrol hayvanlarin korneasina timor inokule
edilmis, radyocerrahi uygulanmadan takip edilmistir.

BULGULAR: Radyocerrahinin, WHO evre I timdrlerinde 18Gy ve 22Gy, WHO evre II timdrlerinde 22Gy doz
diizeyinde etkin oldugu ve kontrol gruplarina gére anlamli olarak daha az damarlanma gésterdigi gériulmustar.
WHO evre III timdrlerinde ise uygulanan dozlar sonucunda meydana gelen damarlanma ile kontrol gruplari
arasinda anlambh bir fark bulunmamistir.

SONUG: Bu calismada gamma isin cerrahi tedavisinin diisik evreli meningiom dokularinin anjiojenik etkinligini
in vivo kornea anjiojenez modeli kullanilarak anlamli olarak azalttigi gosterilmistir. Ayrica, malign olmayan tipik
ve atipik meningiomalarda 18Gy ve 22Gy gamma knife dozunun etkinligi in vivo olarak kanitlanmistir.

Anahtar Kelimeler: Anjiogenez, Radyocerrahi, in vivo Kornea anjiojenez modeli, Meningiom

Gamma-knife radiosurgery inhibits meningioma induced angiogenesis:
dose escalation by corneal angiogenesis assay

OBJECTIVES: Previous studies have suggested an association between the angiogenic activity and WHO grade
of meningiomas. In this study, we studied the dose dependent inhibitory effect of gamma-knife irradiation on
angiogenesis induced by intracranial meningiomas using rat corneal angiogenesis assay (CAA).

MATERIALS & METHODS: Six WHO Grade I (typical), six WHO Grade II (atypical) and six WHO Grade III
(malignant) meningioma samples were implanted into the micro-pockets formed on rat corneas and gamma-
knife irradiation was applied with dose prescriptions of 0, 14, 18, 22 Gy. The numbers of developed vessels
were photographed and counted in a double-blinded manner on days 5, 10, 15, and 20.

RESULTS: For WHO grade I meningiomas, 18 and 22 Gy doses, and for WHO grade II tumors, only 22 Gy dose
were found to inhibit tumor induced angiogenesis comparing to radiation-free control group (WHO Grade I, 18
and 22Gy: p < 0,001; WHO Grade II, 22Gy: p = 0,021). For WHO grade III meningiomas, there was no
statistical difference with control group in any of the doses applied.

CONCLUSION: Our findings based on a dynamic in vivo model to examine angiogenesis demonstrate that
gamma-knife irradiation dose dependently suppresses the angiogenic activity of WHO grade I and grade II
meningiomas but not of the WHO grade III meningiomas. The study does not present molecular insight to how
angiogenesis is suppressed by irradiation, however for the first time, this study provides an experimental data
to show the anti-angiogenic effect of gamma-knife irradiation on meningiomas and inhibitory effect of gamma-
knife irradiation in terms of dose escalation.

Keywords: Angiogenesis, Cornea angiogenesis model, Gamma-knife radiosurgery, Meningioma, WHO grade
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Santral nérositoma tedavisinde gamma knife radyocerrahisinin 6nemi
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AMAGC: Santral norositomlar (SN), merkezi sinir sisteminin naidr timor tlrlerinden birisidir ve siklikla geng
eriskinlerde gérullr. Lateral ventrikll yerlesimi gOsteren santral ndrositomlar cerrahi yaklasimdan sonra iyi
giden bir prognoz ve histolojik olarak da oligodendriogliomaya benzemesiyle karakterize edilirler. Gamma Knife
cerrahisi (GKC), santral ndrositomlarin tedavilerinde geleneksel radyoterapiye oranla daha guvenli ve etkili,
alternatif bir tedavi yontemi olarak kullanilabilir. Bu calismada amag, rezidiel ve nikseden nérositomalarda
GKC tedavisinin etkisinin uzun dénemdeki etkilerinin incelenmesidir.

GEREC ve YONTEM: Bu calismada, Marmara Universitesi Hastanesi, Gamma Knife merkezinde GKC tedavisi
gormis olan ve tanisi histolojik bulgulara dayanan, 22 santral nérositoma (14 kadin, 8 erkek) hastasi
incelenmistir. Hasta takibi ilk yil 3 ay, ikinci yil 6 ay ve daha sonra yilda bir gekilen MR goruntilemeleri ile
yapilmistir. Timorin proliferasyon potensiyeli MIB-1 antikor boyamasi yapilarak Ki-67 antijeninin deteksiyonu
ile tespit edildi. Tumdr periferindeki ortalama marjinal doz 16.4 gray (Gy) ve maksimum doz 24 ve 44 gy
arasinda degisiklik géstermektedir. Tumor hacmi, post-gadolinium lezyon capinin (ri-r3) MRI taramalarinda V:
4n/3 xrixrxrs formill kullanilarak hesaplanmistir. GKC'nin etkisi ise timér hacminin takip slreci igerisindeki
degisikliklerine dayanilarak degerlendirilmistir.

BULGULAR: Histopatolojik diagnozlar sonucunda 18 santral nérositoma, 2 lipondrositoma, 1 serebral
norositoma ve 1 serebellar nérositoma olgusuna rastlandi. MIB1 isaretlenmesi sonucunda indeks %0 ile %5.7
arasinda farkllik gosterdi. 15 hastada timoér hacmi azalirken, 6 hastada bir degisiklige rastlanmamis ve bir
hastada artis gozlemlenmistir. Timor hacmindeki azalma istatiksel olarak anlamli farkhliklar gostermektedir.
GKC alan hastalarin higbirinde radyoterapiye bagl olarak hormonal degisiklik ya da komplikasyon
gbzlemlenmemistir.

SONUG: Santral nérositomalarda cerrahi yaklasim ylksek morbidite riski tasimaktadir. Bu nedenle daha guvenli
ve etkili bir yaklasim oldugu gosterilen GKC’nin residiiel ve niks eden santral nérositomalarda daha az invazyon
sadlayacadi ve daha glvenli bir yol olabilecedi gosterilmistir. Fakat yine de GKC yaklagiminin verimliliginin
gosterilebilmesi igin daha buiylk 6lgekli galismalar yapilmalidir.

Anahtar Kelimeler: Santral nérositoma, Gamma - knife cerrahisi, MIB1 isaretleme indeksi, lipondrositoma

Gamma knife radiosurgery for central neurocytoma

OBJECTIVES: Gamma-knife surgery may represent an effective alternative for the treatment of central
neurocytomas owing to its relative safety compared to conventional radiotherapy. This study aimed to present
long-term results of gamma-knife treatment (GKS) of residual or recurrent neurocytomas.

MATERIALS & METHODS: Twenty-two patients (14 female, 8 male) with recurrent or residual neurocytomas
who underwent gamma-knife radiosurgery (GKS) were included. The diagnosis was based on histological
findings. The proliferative potential of the tumours was examined by immunostaining with MIB-1 antibody,
which is specific for detecting Ki-67 antigen. Tumour volume was determined by using post-gadolinium
magnetic resonance images. Following GKS treatment, MR imaging was scheduled at three-month intervals in
the first year, at six-months intervals in the second year and yearly thereafter.

RESULTS: Histopathological diagnoses were as follows: 18 cases of central neurocytomas, two
liponeurocytomas, one cerebral neurocytoma and one cerebellar neurocytoma. The MIB1 labeling index (LI)
varied from 0% to 5.7%. Marked reduction in tumour volume was seen in 15 patients. In six patients, the
tumour volume remained unchanged and one patient showed progression. No complications due to GKS were
noted. Shrinking effect on tumour volume increased with increasing duration of follow-up. On the other hand,
high MIB labeling index did not seem to have an effect on the tumour response to GKS treatment.
CONCLUSION: Findings of this study suggest that GKS is an effective and safe treatment alternative for
residual or recurrent neurocytomas. However, its effectiveness needs to be confirmed in larger studies.

Keywords: Central neurocytoma, Gamma-knife surgery, MIB-1 labeling index, Liponeurocytoma
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Vestibiiler schwannom tiimérleri lizerinde imatinib’in anti-anjiojenik etkilerinin
in vivo korneal anjiojenez modeli ile gosterilmesi
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AMAC: Vestibiler schwannoma’lar tim intrakranial timoérlerin %8-10 unun olusturmaktadir ve serebellopontin
koseye lokalize, histopatolojik olarak iyi huylu, yavas bilylyen Obersteiner-Redlich zonunundaki neoplazik
transformasyondan kodken alan timorlerdir. Vestibliler schwannoma hastalarinda tedavinin amaci, timorin
blyukligine bagh olarak total eksizyon veya radyocerrahi ile timor kontrolinin saglanmasidir. Ancak cerrahi
olarak total eksizyon uygulandiginda timorin blyUkltgu ile orantili olarak hastada morbidite orani artmaktadir.
Bu c¢alismanin amaci bir anti-anjiojenik ajan olan imatinibin, sporadik vestibller schwannoma ve
Noérofibromatozis tip-II (NF-II) vestibliler schwannoma hastalarindaki etkilerinin in vivo korneal anjiojenez
modeli kullanilarak anjiojenez tizerine etkinliginin incelemesidir

GEREC ve YONTEM: Calismada Marmara Universitesi Tip Fakdiltesi Hastanesi ve Marmara Universitesi Norolojik
Bilimler Enstitisiinde 1991-2010 tarihleri arasinda opere edilmis sporadik vestibller schwannoma ve NF-II
vestibller schwannoma hastalari retrospektif olarak incelenmistir. Deneysel cgalismada timor bankasindan
alinan uygun nitelikteki 6 sporadik vestibiler schwannoma dokusu ile 4 NF-II vestibliler schwannoma dokusu
kullanilmistir. Calismada, kullanilan dokularin immiinohistokimyasal, western blot ve in vivo korneal anjiojenez
modellemeleri ile imatinib kullanilarak ve kullaniimadan anjiojenik kapasiteleri karsilagtirilmistir.

BULGULAR: Sporadik vestibliler schwannoma ve NF-II vestibller schwannoma dokularinin in vivo korneal
anjiojenezde normal dokulara oranla anjiojenez yeteneklerinin daha fazla oldugu gérilmustir. Ayrica sporadik
vestibiller schwannoma dokusunun NF-II vestibller schwannoma dokusuna gore anjiojenik potansiyelinin daha
fazla oldugu izlenmistir. Imminohistokimyasal olarak her iki doku grubunda da anjiojenezin yol agi olan PDGF
ligand ve reseptorlerinde ekspresyon artisi gorilmustir ve bu bulgu western blot teknigi ile dogrulanmistir.
Imatinib'in  etki  gdsterdigi PDGFR-B  ekspresyonunun, sporadik vestibller schwannoma’larda
immunohistokimyasal olarak anlamli derece arttigi gordlmistir. Buna paralel olarak korneal anjiojenez
modelinde sporadik vestibiiler schwannoma’larin anjiojenezinin imatinib tarafindan anlamli derecede azaltildigi
izlenmistir.

SONUG: Elde ettigimiz bulgular sporadik vestibliler schwannoma tumorlerinin tedavisinde, cerrahi ve
radyocerrahi tedaviye ek olarak, antianjiojenik moleklller ile medikal tedavinin uygulanabilecedini
distndirmektedir. PDGF yol aginin etkinliginin gosterilmesi ve bu yolun anjiojenezinin antianjiojenik molekiiller
ile inhibe edilmesi sonucunda timaorin buylmesinin éntne gegilebilecedini disinmekteyiz.

Anahtar Kelimeler: Vestibiiler Schwannoma, NF-1I, Anjiojenez, imatinib, Kornea modeli

Investigation of imatinib mesylate effect on vestibular schwannoma tumor by
using in vivo corneal angiogenesis model

OBJECTIVES: Vestibular schwannomas (VSs) are histologically benign, encapsulated, and slow growing tumors
that arise from Schwann cells of the vestibular branch of eighth of twelve cranial nerves (Vestibulo-cochlear
nerve) that is located next to porus acusticus internus. The tested hypothesis was that gleevec reduces
angiogenic capacity in patients with VSs and NF-2 associated schwannomas by using corneal angiogenesis
assay. This in vivo therapeutic efficacy might induce new clinical trials in the treatment of VSs and add a
medical treatment option in the armamentarium.

MATERIALS & METHODS: A total of 121 patients were treated by microsurgical VS resection at the School of
Medicine, Neurosurgery Department and Institute of Neurological Sciences of Marmara University, Istanbul,
Turkey between 1988-2009. Randomly selected 10 (6 sporadic VS, 4 NF-2 associated VS) samples were used.
Angiogenic potential of VS and NF-2 associated VSs tumors in response to imatinib were compared with the
healthy subjects by using immunohistochemistry, western blot and corneal angiogenesis assay.

RESULTS: Positive and negative control tissues showed significantly higher and lower angiogenic potential
(p<0.05), compared with both sporadic and NF-2 associated VS tumor groups. Imatinib activity significantly
reduced angiogenic potential, in both sporadic VS and NF-2 associated VS tumour groups. PDGF-A and PDGFR-
alpha as well as PDGF-B and PDGFR-beta expression in sporadic VS and NF-2 associated VS were higher than
the control groups (p<0.05).

CONCLUSION: The results of the present study indicate that NF-2 associated VSs showed significantly higher
angiogenic potential than sporadic VSs. Moreoever, both sporadic and NF-2 associated VSs had significantly
higher angiogenic potential compared with normal brain tissue. We conclude that, in the treatment of VS and
NF-2 tumors, imatinib is an alternative approach to surgical resection and radiosurgery.

Keywords: Angiogenesis, Cornea angiogenesis model, Vestibular Schwannoma, NF-II tumors
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Disaridan verilen iiridinin sican striatumunda ekstraselliiler iiridin niikleotid
diizeylerine etkisi
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AMAC: Yakin zamanda Uridin nikleotidleri (Uridin-5-difosfat [UDP] ve uridin-5-trifosfat [UTP] gibi) tarafindan
uyarilan reseptorlerin kesfi, bu nikleotidlerin hiicre disina saliverildigini distindirmektedir. Ancak ekstraselltler
UDP ve UTP varligi sadece in vitro hicre kilttrlerinde gosterilebilmistir. Calismamizin amaci beyin ekstraselliler
sivisinda Uridin nukleotidlerinin varligini ve Gridin enjeksiyonu sonrasi UDP ve UTP dlzey dedisimlerini in vivo
sartlarda gosterebilmektir.

GEREC ve YONTEM: Calismamizda in vivo mikrodiyaliz metodu kullaniimistir. Siganlarin sol striatum bélgesine
(On-arka: 1 mm, Lateral: 2.8 mm, Vertikal: 6 mm) anestezi altinda mikrodiyaliz probu takilmistir. Ertesi giin
siganlarin problarn Krebs solisyonu (NaCl: 147 mM, KCI: 3.5 mM, CaCl2: 1.3 mM, MgS04: 1.2 mM, NaH2PO4:
1.2 mM) ile 2 uL/dk hizinda perfiize edilerek birbirini takip eden 3 bazal érnek toplanmis ve ardindan siganlara
intraperitoneal yolla Gridin (0.25, 0.5 ve 1 mmol/kg) enjekte edilmistir. Orneklerdeki UDP ve UTP diizeyleri
Yuksek Performansl Sivi Kromatografisi (HPLC) ile analiz edilmistir.

BULGULAR: Beyin ekstrasellller sivisinda UDP ve UTP’nin bazal dlizeyleri sirasiyla 12 ve 80 pmol/30 dk olarak
tespit edilmistir. Farkli dozlarda Uridin’in intraperitoneal enjeksiyonu sonrasinda beyin ekstraselliiler UDP (2-4
kat; p<0.05) ve UTP (%40-60; p<0.05) dlzeyleri artmistir.

SONUGC: Calismamiz, Uridin nikleotidleri UDP ve UTP'nin in vivo sartlarda serbestge dolasan siganlarin beyin
ekstrasellliler sivisindaki bazal dlizeylerini literatiirde ilk olarak bildirmesi bakimindan o©nemlidir. Ayrica,
galismamizda vyine literatiirde ilk olarak Uridin enjeksiyonu sonrasi UDP ve UTP’nin beyin ekstrasellller
sivisindaki miktarlarinin arttigi bildirilmektedir. Bulgularimiz beyinde bir pirimidinerjik transmisyonun varligina
ve bu transmisyonun disaridan Gridin verilmesiyle artirilabilecegine dair kanitlar sunmaktadir.

Anahtar Kelimeler: Uridin, UDP, UTP, in vivo mikrodiyaliz, Striatum

Effects of exogenously administered uridine on striatal extracellular uridine
nucleotide levels

OBJECTIVES: Recent discovery of uridine nucleotide (uridine-5-diphosphate [UDP] and uridine-5-triphosphate
[UTP])-stimulated receptors suggests that these nucleotides are released from cells. However, existences of
extracellular UDP and UTP have only been demonstrated in vitro cell cultures. The objectives of our study were
to demonstrate existences of uridine nucleotides in brain extracellular fluid and to investigate the changes in
levels of extracellular UDP and UTP following exogenous uridine under in vivo conditions.

MATERIALS & METHODS: We used in vivo microdialysis method in our study. A microdialysis probe was
inserted into the left striata (Antero-posterior: 1 mm, Lateral: 2.8 mm, Vertical: 6 mm) of rats under general
anesthesia. Next day, 3 consecutive basal samples were collected by perfusing the probe with Krebs solution
(NaCl: 147 mM, KCI: 3.5 mM, CaCl2: 1.3 mM, MgS04: 1.2 mM, NaH2P0O4: 1.2 mM) at a rate of 2 uL/min and
then rats were injected with intraperitoneal uridine (0.25, 0.5 and 1 mmol/kg). Levels of UDP and UTP were
analyzed using High Performance Liquid Chromatography (HPLC).

RESULTS: Basal levels of UDP and UTP in brain extracellular fluid were 12 and 80 pmol/30 min, respectively.
Brain extracellular UDP and UTP levels were increased by 2-4 fold (p<0.05) and 40-60% (p<0.05) following
different doses of uridine injection, respectively.

CONCLUSION: Our study is the first in the literature reporting basal brain extracellular levels of UDP and UTP
in vivo. Additionally, our study is the first to report the increases in extracellular UDP and UTP levels following
peripheral uridine injection. Our findings present the evidence that a pyrimidinergic transmission exists in brain
and that it could be enhanced by exogenous uridine administration.

Keywords: Uridine, UDP, UTP, In vivo microdialysis, Striatum
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Disaridan verilen iiridinin sican striatumunda ekstraselliiler asetilkolin ve kolin
diizeylerine etkisi
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AMAG: Uridin hiicrelerde cesitli rolleri olan endojen bir niikleoziddir. Yakin zamanda Uridin nikleotidleri
tarafindan uyarilan reseptoérlerin kesfi, Uridin nikleotidlerinin hiicre disina saliverilebilecegini ve reseptorlerini
uyararak beyinde nérotransmisyona etkisi olabilecegini distindirmektedir. Calismamizin amaci siganlara dridin
enjeksiyonu sonrasi beyin ekstraselliler sivisinda Asetilkolin ve kolin diizey dedisimlerini in vivo sartlarda
incelemektir.

GEREC ve YONTEM: Galismamizda in vivo mikrodiyaliz metodu kullanilmistir. Siganlarin sol striatum bélgesine
(On-arka: 1 mm, Lateral: 2.8 mm, Vertikal: 6 mm) anestezi altinda mikrodiyaliz probu takilmistir. Ertesi giin
siganlarin problari eserin (10 uM) iceren Krebs soltisyonu (NaCl: 147 mM, KCI: 3.5 mM, CaCl2: 1.3 mM, MgS04:
1.2 mM, NaH2PO4: 1.2 mM) ile 2 ulL/dk hizinda perfiize edilerek birbirini takip eden 3 bazal 6érnek toplanmis ve
ardindan siganlara intraperitoneal yolla tridin (1 mmol/kg) enjekte edilmistir. Orneklerdeki Asetilkolin ve kolin
dizeyleri Yiksek Performansli Sivi Kromatografisi (HPLC) ile analiz edilmistir.

BULGULAR: Uridin enjeksiyonu sonrasi beyin ekstraselliiler sivisinda Asetilkolin diizeyleri 2-2.5 kat (p<0.05)
artarken, kolin dizeyleri ise %50 oraninda (p<0.05) azalmistir.

SONUGC: Calismamiz periferik Uridin uygulamasi sonrasi siganlarin beyin ekstrasellller sivisinda Asetilkolin
dizeylerinin arttigini ve buna paralel olarak kolin duzeylerinin azaldigini bildiren literattrdeki ilk calismadir.
Bulgularimiz beyinde bir pirimidinerjik transmisyonun varligina ve bu transmisyonun kolinerjik sistemle
etkilestigine dair kanitlar sunmaktadir.

Anahtar Kelimeler: Uridin, Asetilkolin, Kolin, In vivo mikrodiyaliz, Striatum

Effects of exogenously administered uridine on striatal extracellular
acetylcholine and choline levels

OBJECTIVES: Uridine is an endogenous nucleoside which has various roles in cells. Recent discovery of uridine
nucleotide-stimulated receptors suggests that uridine nucleotides could affect neurotransmission by stimulating
their receptors after being released from brain cells. The objective of our study is to investigate the changes in
levels of acetylcholine and choline in brain extracellular fluid after peripheral uridine injection to rats.
MATERIALS & METHODS: We used in vivo microdialysis method in our study. A microdialysis probe was
inserted into the left striata (Antero-posterior: 1 mm, Lateral: 2.8 mm, Vertical: 6 mm) of rats under general
anesthesia. Next day, 3 consecutive basal samples were collected by perfusing the probe with serine-containing
(10 uM) Krebs solution (NaCl: 147 mM, KCI: 3.5 mM, CaCl2: 1.3 mM, MgS04: 1.2 mM, NaH2PO4: 1.2 mM) at a
rate of 2 uL/min and then rats were injected with intraperitoneal uridine (1 mmol/kg). Levels of acetylcholine
and choline were analyzed using High Performance Liquid Chromatography (HPLC).

RESULTS: Intraperitoneal uridine injection to rats enhanced brain extracellular acetylcholine levels by 2-2.5
fold (p<0.05) while it decreased choline levels by 50% (p<0.05).

CONCLUSION: Our study is the first in the literature which shows that peripheral injection of uridine enhances
brain extracellular acetylcholine levels while decreasing those of choline. Our findings present evidence that a
pyrimidinergic transmission exists in the brain which interacts with cholinergic neurotransmission.

Keywords: Uridine, Acetylcholine, Choline, In vivo microdialysis, Striatum
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Deneysel noropatide agmatinin antiallodinik etkisi ve bu etkide nitrerjik
sistemin rolii
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AMAGC: Calisma, noropati olusturulmus farelerde agmatin’in antiallodinik etkisini ve bu etkide nitrerjik sistemin
roltiniin olup olmadigini incelemek amaciyla gelistirilmistir.

GEREC ve YONTEM: Deneylerde erkek balb/c fareler kullanildi. Calismalar Gukurova Universitesi Tibbi Bilimler
Deneysel Arastirma ve Uygulama Merkezi (TIBDAM) yoOnergesine gore etik kurul onayi alinarak yapildi.
Noropatik agri, cold-plate sistemi kullanilarak soguk allodini testi ile dederlendirildi. Cold Plate Latansi (CPL),
saniye olarak 6lglldu, sonuglarin istatistiksel analizi tek yonli ANOVA, post-hoc Student Newman Keuls testi ile
yapildi. Fareler naive, sham, noropati (NP) ve agmatin+NP gruplarina ayrildi. Ayrica, agmatinin antiallodinik
etkisinde nitrerjik sistemin roliini arastirmak igin nitrik oksid prekirsori L-arjinin (L-Arg) ve nitrik oksit sentez
inhibitdért L-NAME ile gruplar olusturuldu.

BULGULAR: Cold plate testinde sham ve NP gruplarinda CPL naive grubuna goére belirgin olarak azaldi
(allodinik etki). Ayrica sham ve NP gruplari arasinda da anlamh farklilik vardi. Bu nedenle deneylerin bundan
sonraki kisminda kontrol grubu olarak sham grubu kullanildi. Agmatin NP grubunda goriilen soguk allodiniyi
azaltti (antiallodinik etki). L-arjinin tek basina kullanildiginda antiallodinik etki gbstermedi, tersine ndropatik
adriyr arttirdi. Agmatin ise L-arjinin’in bu etkisini 6nledi. L-NAME tek basina kullanildiinda antiallodinik etki
gOsterirken agmatinle birlikte kullanildiginda bu maddenin etkisini arttirdi.

SONUGC: Bu calismanin sonuglarina goére santral sinir sisteminde yeni bir nérotransmiter olan agmatinin fare
noropatik agri modelinde antiallodinik etkisi oldugu ve bu etkide nitrik oksid inhibisyonunun rolli oldugu
sOylenebilir. Bu sonuglari daha ileri galismalarla desteklemek (zere spesifik maddelerle deneylerimiz devam
etmektedir.

Anahtar Kelimeler: Agmatin, Soguk allodini, Néropatik agri, Nitrik oksid, Fare

Antiallodynic effect of agmatine in experimental neuropathy and the role of
nitrergic system in this effect

OBJECTIVES: The aim of the present study was to investigate the possible effect of agmatine in experimental
neuropathic pain and whether nitrergic system mediates this effect or not.

MATERIALS & METHODS: Male balb/c mice were used in all experiments. Experiments had been carried out
after obtaining approval of Cukurova University Medical Sciences Research Center (TIBDAM). Experimental
neuropathy was developed by ligation sciatic nerve of mice. Neuropathic pain was tested by cold allodynia using
cold-plate test. Mice were divided into naive, sham, neuropathy (NP), agmatine+NP groups. Also the effect of
nitric oxide modulators such as L-arginine, a nitric oxide precursor, and L-NAME, a nitric oxide synthase
inhibitor were evaluated for the role of nitric oxide on the antiallodynic effect of agmatine. Cold plate latency
(CPL) were recorded in second. One-way analysis of variance followed by post-hoc Student Newman-Keuls test
was used for the statistical analysis.

RESULTS: CPL was decreased significantly in sham-operated and NP groups compared to naive group. CPL of
sham-operated group was also different from naive group, so sham group was used as control afterwards.
Agmatine decreased cold allodynia in neuropathic mice. L-arginine did not show any antiallodynic effect,
contraversely enhanced neuropathic pain. Agmatine reversed this effect of L-arginine. L-NAME induced
antiallodynia when used alone and also increased antiallodynic effect of agmatine.

CONCLUSION: Our results demonstrated that agmatine which is a new transmitter in the central nervous
system has antiallodynic effect in experimental neuropathic pain. The other results obtained by using nitric
oxide modulators indicate that inhibition of NOS may mediate this effect. Our studies are going on with spesific
agents to obtain supporting evidence of these results.

Keywords: Agmatine, Cold allodynia, Neurophatic pain, Nitric oxide, Mice
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Spontan ve uyarilmis glutamat saliverilmesi farkli AMPA reseptorlerini aktive
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AMAG: Onceki calismalar spontan ve uyarilmis glutamat saliverilmesinin farkli NMDA reseptér popiilasyonlarini
aktive ettiklerini gostermistir. Bu calismada, AMPA reseptorlerinin aktivasyonunda da benzer sekilde spontan
ve uyarilmis glutamat saliveriimesinin farkl alt-poptlasyonlari rol alip almadigi arastirildi.

GEREC ve YONTEM: Spontan ve uyarilmis sinir iletiminde yer alan reseptorlerin ayrit edilmesi amac ile,
GluR2'den yoksun AMPA reseptorlerinin selektif ve kullanim-bagimh blokérli olan poliamin yapisindaki
filantotoksin kullanildi.

BULGULAR: GluR2’geni silinmis farelerden hazirlanan hipokampal néron kiltirlerinde, filantotoksin uygulamasi
AMPA-reseptor aracili spontan minyatir EPSC (AMPA-mEPSC) aktivitesini 5 dakika iginde %20 azaltti. Diger
taraftan, ayni konsantrasyonda filantotoksin uygulamasi AMPA-resept6ér aracili uyariimis EPSClerde (AMPA-
eEPSC) baslangica gore yalnizca %80 azalmaya yol acti. 10 dakika filantotoksin perflizyonu ile de AMPA-eEPSC
amplitidleri %60 oraninda azaldilar, bu oranlara hala 5 dakikada AMPA-mEPSClarda meydana gelen azalmaya
gobre anlamh olarak daha dlslktli. Deneylerin sonunda, filatotoksin ortamda uzaklastirildiktan sonra
stimtlasyon ile AMPA-eEPSC yanitlarinin geri gevrilebilmesi, filantotoksin blokajinin kesinlikle kullanim-bagimh
oldugunu gosterdi.

SONUG: Bu sonuglar spontan ve uyarilmis aktivite ile olusan sinir iletiminin fakli AMPA reseptdr setlerini aktive
ettigini ve postsinaptik bélgeye farkli sinyaller génderilebildigi gérisint desteklemistir.

Anahtar Kelimeler: Spontan saliverilme, AMPA reseptorleri, uyarilmis saliverilme, GIuR2 knockout

Spontaneous and evoked glutamate release activates distinct populations of
AMPA receptors

OBJECTIVES: Earlier findings had suggested that spontaneous and evoked glutamate release activates non-
overlapping populations of NMDA receptors. Here, we evaluated whether AMPA receptor populations activated
by spontaneous and evoked release show a similar segregation.

MATERIALS & METHODS: To track the receptors involved in spontaneous or evoked neurotransmission, we
used a polyamine agent, philanthotoxin, that selectively blocks AMPA receptors lacking GIuR2 subunits in a use-
dependent manner.

RESULTS: In hippocampal neurons obtained from GluR2-deficient mice, philanthotoxin application decreased
AMPA-receptor-mediated spontaneous miniature EPSCs (AMPA-mEPSCs) down to 20% of their initial level
within 5 minutes. In contrast, the same philanthotoxin application at rest decreased the subsequent AMPA-
receptor-mediated evoked EPSCs only down to 80% of their initial value. 10-minutes long perfusion of
philanthotoxin further decreased AMPA-eEPSC amplitudes to 60% of their initial magnitude, which remained
substantially higher than the level of AMPA-mEPSC block achieved within 5-minutes. Finally, stimulation after
removal of philanthotoxin resulted in reversal of evoked AMPA-eEPSC block, verifying strict use-dependence of
philanthotoxin.

CONCLUSION: These results support the notion that spontaneous and evoked neurotransmission activate
distinct sets of AMPA receptors and signal independently to the postsynaptic side.

Keywords: Spontaneous release, Evoked release, AMPA receptors, GIuR2 knockout
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Mezyal temporal lob epilepsisi patogenezinde apoptoza yol acan genlerin
ekpresyonlarinin arastirilmasi
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AMACGC: Epilepsi tekrarlayan nobetlerle karakterize ve toplumdaki gorilme sikhdi %1 olan sendromdur. Bu
sendrom iginde ilaca direngli olan mezyal temporal lob epilepsisi (MTLE) parsiyel epilepsiplerden olup tim
epilepsilerin %50’sini olusturur. Temporal lob epilepsilerden hipokampal skleroza eslik eden MTLE, temporal lob
epilepsilerinin en sik gorilen tipidir. Epileptogenez siireci tam olarak bilinmemesine ragmen sinaptik ve aksonal
reorganizasyon hipokampal skleroz olusumu sirasinda etkili oldugu rapor edilmistir. MTLE'deki hipokampal
sklerozda cesitli genlerin ve sinyal yolaklarinin etkili oldugu bilinmektedir. Epileptogenez siirecinin
arastirilmasindaki histopatolojik calismalarda temporal lob cerrahisi (amigdalahipokampektomi) yararhdir. Bu
calismada MTLE’li hastalardan alinan hipokampus materyalinde apoptotik genlerin dlzeylerinin dedisimi gen
anlatimi dizeyinde incelenecek ve elde edilen sonuglar MTLE bir model olarak kullanilarak apoptozun
epileptogenez siireci ile iliskisini agiklamaya yonelik ileri galismalar igin yon gosterici olacaktir.

GEREC ve YONTEM: Calismada ilaca direncli MTLE'li 6 hasta (ameliyat dokusu-amigdalahipokampektomi) ve
kontrol olarak 8 kadavra olgusundan elde edilen insan hipokampus materyali ile apoptoz olusumuna yol agan
ekstrensek ve intrensek yolaklardaki genlerden TP53, BAX, BCL-2, caspase9, caspase3, FAS, TNFRSF1, DIABLO
genlerinin anlatim dizeylerindeki degisiklikler Tagman hidroliz problari kullanilarak RT-PCR y6ntemi ile ve
LC480 cihazinda (Roche) incelenecek ve gen anlatimindaki degisiklikler AACt yontemi ile rolatif olarak analiz
edilecektir.

BULGULAR: MTLE hastalarindan ve otopsi materyallerinden elde edilen beyin dokusu Orneklerinden RNA
izolasyonu ve cDNA sentezi yapildi. Orneklerden gergek zamanh PCR ydntemi ile ekspresyon analizi yaplidi
Calismamiza gore TNFa ve FAS genlerinin anlatiminda istatistiksel olarak anlaml bir fark bulunamadi.

SONUGC: Calismamizin 6n bulgularinda, MTLE hastalarinda kontrol grubuna goére, ekstrensek yolakta gorevli
olan TNFa ve FAS genlerinde ekspresyon degerleri acisindan anlaml bir farkliik bulunamamstir. ilerleyen
calismalarda apoptoz yolaklarindan bir digeri olan intrensek yolakta goérevli genlerin anlatimlarinin arastiriimasi
hedeflenmektedir. Bu dodrultuda MTLE olusumunda roli oldudu distinllen apoptoz mekanizmalari
aydinlatilabilecektir.

Anahtar Kelimeler: Epilepsi, Mezyal temporal lob epilepsisi (MTLE), Hipokampal skleroz, Apoptoz, Gen
anlatimi

Investigating the expression of apoptosis related genes in mesial temporal lobe
epilepsy

OBJECTIVES: Epilepsy is a syndrome characterized by recurrent spontaneous seizures due to neuronal
hyperactivity in brain with an incidence of 1%. Temporal lobe epilepsy (TLE) is one of the most frequent types
of intractable epilepsy and it comprises 50% of all partial epilepsies. Mesial temporal lobe epilepsy with
hippocampal sclerosis, one of the most common types of TLE, is characterized by seizure generation from the
mesial temporal lobe. Although the etiopathogenesis is unknown, changes in synaptic and axonal reorganization
have been reported during the course of hippocampal sclerosis. Complex alterations leading to hippocampal
pathogenesis of MTLE suggests involvement of various genes and signaling pathways. Temporal lobe surgery
(amigdalahippocampectomy) for histopathological studies has provided a way to study epileptogenesis.
MATERIALS & METHODS: In this study, we have investigated gene expression levels for both extrinsic and
intrinsic apoptotic pathway genes such as TP53, BAX, BCL-2, caspase9, caspase3, FAS, TNFRSF1, DIABLO in
human hippocampal material obtained from 6 patients (surgical tissue-amigdalahippocampectomy) with
intractable TLE compared to 8 control samples obtained from cadaver hippocampal tissues, via real time RT-
PCR with TagMan hydrolyzis probes by using LC 480 (Roche) and gene expression levels will be analysed with
AACt method.

RESULTS: We isolated RNA and performed cDNA synthesis from brain tissue that obtained from autopsy
material and MTLE patients. Expression analysis was performed by using real time PCR method. In our study,
TNFa and FAS gene expression levels showed no significant difference.

CONCLUSION: Preliminary findings of our study is patients with MTLE compared with control group. Extrinsic
pathway of the TNF and FAS genes responsible for the significant differences were found between the
expression levels. For further studies we aim to study on intrinsic pathway that works on apoptotic pathway. In
this respect the role of MTLE in the formation mechanisms of apoptosis are thought to be enlightened.

Keywords: Epilepsy, Mesial temporal lobe epilepsy (MTLE), Hippocampal sclerosis, Apoptosis, Gene expression

204



Poster Bildiriler / Poster Presentations

P112

Genetik absans epilepsili sicanlarda substansiya nigra ve striatumdaki
dopaminerjik noronlarin dansitometrik analizi
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AMAC: WAG/RIj Irki siganlar tipik absans epilepsinin iyi tanimlanmis modellerinden biridir. Son yillarda yapilan
calismalarda absans epilepside dopaminerjik sistemin bozuklugunun rol oynadigi ileri strilmektedir. Orta beyin
yapilarindan biri olan substansiya nigra (SN) motor fonksiyonlarin diizenlenmesinde ve ndbet kontroliinde
onemli bir rol oynamaktadir. Substansiya nigra ve striatumun fonksiyonlari bliylk Olglide dopamin tarafindan
modile edilir. Bu calismada WAG/Rij ve Wistar siganlar arasinda SN ve striatumun dopaminerjik aktivitesi
tirozin hidroksilaz (TH) immunhistokimya yontemi ile karsilastiriimistir.

GEREC ve YONTEM: Perfiizyon fiksasyonundan sonra beyinler (Wistar, n= 4; WAG/Rij, n= 4) gikarilmistir.
Kriyostat ile sagital kesitler (40 um) elde edilmistir. Serbest ylizen kesitler anti-TH antikoru ve ikincil antikor ile
inkibe edilmistir. Komsu kesitler morfolojik dogrulama igin Nissl yontemi ile boyanmistir. SN-pars retikllatanin
posterior bolumi ve SN-pars kompaktaya karsilik gelen optik alanlarin fotograflari mikroskop ile elde edilmis ve
dijital kamera araciligi ile bilgisayara aktariimistir. TH-immunreaktif néronlarin sinyal yogunluklari “Image-J"
yazihmi ile dlgllmustir.

BULGULAR: WAG/RIij grubunda SN-pars retikllatanin posterior bolimi ve SN-pars kompaktanin dopaminerjik
noronlarindaki TH-immunreaktivitesi Wistar grubuna goére anlamli derecede (p < 0.05) yuksek bulunmustur.
WAG/Rij grubundaki striatal sinir lifleri de yliksek TH-immiuinreaktivitesi gostermistir (p < 0.05).

SONUGC: Bu sonuglar SN ve striatumdaki dopaminerjik aktivitenin WAG/Rij ve Wistar siganlar arasinda farkli
oldugunu go6stermistir. Dopaminerjik atvitedeki bu degisiklik absans epilepsinin altinda yatan mekanizmalarin
bir pargasi olabilir.

Anahtar Kelimeler: Absans epilepsi, WAG/Rij, Dopamin, Tirozin hidroksilaz

Densitometric analysis of dopaminergic neurons in substantia nigra and
striatum in genetic absence epilepsy rat strain

OBJECTIVES: The inbred WAG/RIj strain is a well-validated animal model of the absence epilepsy. A possible
malfunction of the brain dopaminergic system in the absence epilepsy was suggested in recent studies. The
substantia nigra (SN), a midbrain structure, involves in the regulation of movement and seizure control. The
functions of the SN and striatum are strongly modulated by dopamine. In this study we compared the
dopaminergic activity in the SN and striatum of WAG/Rij and Wistar rats by tyrosine hydroxilase (TH)
immunohistochemistry.

MATERIALS & METHODS: After perfusion fixation, brains (Wistar, n=4; WAG/Rij, n=4) were removed.
Sagittal sections (40 pm) were obtained using a cryostat. Free-floating sections were incubated with anti-TH
antibody and secondary antibody. Adjacent sections were also processed with Nissl staining to confirm the
morphology. Photomicrographs of optical fields corresponding to the posterior part of SN-pars reticulata or SN-
pars compacta were captured via a microscope, and transferred through a digital imaging camera to a
computer. Signal densitometry of TH-immunreactive neurons was measured with the Image-J software.
RESULTS: The TH-immunreactivity was significantly higher in dopaminergic neurons of posterior part of SN-
pars reticulata or SN-pars compacta in WAG/Rij rats (p < 0.05) compared to those in Wistar group. WAG/Rij
group also showed higher TH-immunreactivity in striatal nerve fibers (p < 0.05).

CONCLUSION: These data revealed that the dopaminergic activity in the SN and striatum shows differences
between WAG/Rij and Wistar rats. Alteration of the dopaminergic activity may be a part of the mechanism
underlying absence seizures.

Keywords: Absence epilepsy, WAG/Rij, Dopamine, Tyrosine hydroxilase
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Jeneralize absans ndobetlerin kontroliinde serebellumun roli
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AMAGC: Absans epilepsiler insanda ve hayvan modellerinde iyi karakterize edilmis ndbet bicimleriyle kendini
gosteren bir grup hastaliktir. EEG'de diken-dalga desarjlarin (DDD) eslik ettigi absans nébetlerin olusumundan,
talamokortikal dénglinin asiri senkronizasyonu sorumludur. Klasik olarak, DDD’lerin olusumuna katilmadigi
bilinse de, serebellum, nébetlerin modulasyonunda rol oynayabilir. Harmalin olivoserebellar yolagin asiri
aktivitesi aracihdiyla, purkinje hiicrelerinde kompleks dikenlerin artisina yol agan, tremor olusturan bir ajandir.
Bu calismada, genetik absans modeli WAG/Rij sicanlarda harmalinle indliklenen serebellar aktivitenin DDD’ler
Uzerine etkisi arastirildi.

GEREC ve YONTEM: Eriskin erkek WAG/Rij sicanlarin korteksine kayit elektrotlari stereotaksik olarak
yerlestirildi. 1 haftalik iyilesme déneminden sonra, bazal DDD yodunlugunu belirlemek Uzere 6 saatlik kayit
alindi. 1, 16 ya da 32 mg/kg harmalin tek doz seklinde WAG/Rij siganlarin periton igine enjekte edildi ve
DDD'lerin say! ve kuimdlatif stireleri enjeksiyon sonrasi 5 saatlik kayitta degerlendirildi.

BULGULAR: WAG/RIj siganlarda, 1 mg/kg dozunda harmalin ndbet olusumuna etkisiz bulunurken, 16 ve 32
mg/kg harmalin 3 saat boyunca DDD’leri tamamen baskiladi (p<0.001).

SONUC: Bu sonuglar, harmalinin goreceli ylksek dozlarda uygulanmasinin, serebellumun vyani sira
talamokortikal dongiyl etkileyerek DDD olusumunu engelleyebilecedini, 6te yandan, serebellumun nébet
modulasyonunda o6nemli roli olabilecedini gOstermektedir. Serebellar aktivitenin absans ndbetlerin
kontroliindeki etkilerinin ileri galismalarla incelenmesi, epilepsi tedavisinde faydali olabilecektir.

Anahtar Kelimeler: Absans epilepsi, WAG/Rij, Harmalin, Nobet baskilanmasi

The role of cerebellum in the control of generalized absence seizures

OBJECTIVES: Absence epilepsies represent a disease group manifested with well-characterized seizure types
in humans and animal models. Abnormal hypersynchrony of the thalamocortical circuit is responsible for the
generation of typical absence seizures accompanied by spike-wave discharge (SWD) activity on the EEG.
Although, cerebellum classically not known to be involved in the production of SWDs, it could participate in
modulation of seizures. Harmaline is a tremogenic agent which cause a significant increase of complex spikes in
the purkinje cells via overactivity of olivocerebellar pathway. In this study, the effect of harmaline-induced
cerebellar activity on the SWDs is investigated in WAG/RIj rats, the genetic model of absence epilepsy.
MATERIALS & METHODS: Adult, male WAG/Rij rats were implanted stereotaxically with recording electrodes
over the cortex. After one-week recovery period the EEG was recorded for a 6-hour period to determine basal
SWD intensity. Single dose of 1, 16 or 32 mg/kg harmaline was intraperitoneally injected into WAG/RIj rats and
the number and cumulative duration of SWDs were measured for 5-hour after injections.

RESULTS: The injections of 16 or 32 mg/kg harmaline totally suppressed (p < 0.001) the occurrence of SWDs
during 3-hours while 1 mg/kg harmaline did not effect on seizure occurrence in WAG/RIij rats.

CONCLUSION: These results reveal that the application of relatively high doses of harmalin may affect
talamocortical circuit next to cerebellum and supress the occurence of SWD. On the other hand, they show the
importance of cerebellum in seizure modulation. Detailed study about the cerebellar activity on the control of
absence seizures might be beneficial in the treatment of epilepsy.

Keywords: Absence epilepsy, WAG/Rij, Harmaline, Seizure suppression
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Kalsiyum kanal alt iinitelerinin genetik absans epilepsili sicanlardaki
ekspresyonunun incelenmesi
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AMAC: Absans tipi konvdlsif olmayan ndbet kriterlerini tasiyan ve en gok kullanilan deneysel modeller arasinda,
spontan diken-ve-yavas dalga desarjli genetik hayvan modeli olan GAERS (Genetic Absence Epilepsy Rats from
Strasbourg) susu sicanlar bulunmaktadir. Voltaja bagimh kalsiyum kanallari epilepsi etiyolojisinde ve
patogenezinde 6nemli rol oynayan iyon kanallaridir. Voltaj bagimli kalsiyum kanallari a;, o, B ve y alt
Unitelerinden olusur. a; alt Unitelerinin  (01G, o;H, o3I) absans epilepsisindeki ¢nemli roli daha onceki
calismalarda gosterilmistir. Bu galismada GAERS ve epileptic olmayan Wistar hayvan gruplarinda T tipi kalsiyum
kanal alt Unitelerinin ekspresyonunun incelenmesi amaclanmistir.

GEREC ve YONTEM: Bu calismada alt ajlniteleri olan a:G ve o3I kalsiyum kanal alt Unitelerinin
ekspresyonunun gdsterilebilmesi igin bu alt Unitelere spesifik poliklonal antikorlar kullanilarak hedeflenen
bolgelerdeki protein miktarinin tayin edilebilmesi icin Western Blot analizi yapilmistir. GAERS (n=4) ve epileptik
olmayan kontrol Wistar (n=4) hayvanlarin beyinlerinden korteks ve hipokampls bédlgeleri g¢ikarilarak
kullaniimistir.

BULGULAR: GAERS ve epileptik olmayan Wistar grubundaki deney hayvanlarinin sonuglar karsilastirildiginda
GAERS grubunda hipokampis ve korteks bdélgelerindeki a;G ve o3I ekspresyonu Wistar grubuna goére artis
gdstermistir.

SONUGC: Bu sonuglar T tipi kalsiyum kanal alt lnitelerinin absans epilepsisinin altinda yatan mekanizmalarin
aydinlatiimasina katkida bulunabilecedini g6stermektedir. Calismanin farkli kalsiyum kanal alt Unitelerinin
dederlendirilmesi amaciyla genisletiimesi hedeflenmektedir.

Anahtar Kelimeler: GAERS, T-tipi kalsiyum kanallari, Absans epilepsisi

Marmara Universitesi Etik Kurul Komitesi tarafindan onaylanmstir.

Investigation of calcium channel subunits expression in genetic absence
epilepsy rats from Strasbourg

OBJECTIVES: Genetic Absence Epilepsy Rats from Strasbourg (GAERS) is one of the well validated genetic
models of typical absence epilepsy. Voltage-activated calcium channels are thought to play a key role in the
generation of spike and waves discharges characteristic of absence epilepsy and regulating neuronal
excitability. Voltage activated calcium channels are composed of aj, a;, B and y subunits. There are three
members of a; subunit (a;G, a;H, a;I) and their important role in the absence epilepsy has been shown in
several studies. In this study we aim to look at the expression of calcium channel subunits in GAERS and non
epileptic control Wistar rats.

MATERIALS & METHODS: To analyze the protein levels of calcium channel subunits we performed Western
blot using polyclonal antibodies specific for the a;G and a;I calcium channel subunits. The cortex and
hippocampus were dissected from brains of GAERS (n=4) and non-epileptic control Wistar rats (n=4).
RESULTS: We found increased calcium channnel a;G subunit protein levels in the cortex and hippocampus from
GAERS compared with control Wistar rats. The other calcium channel subunit o4I protein levels were also
increased in the cortex and hippocampus from GAERS.

CONCLUSION: These results have shown that enhanced expression of T-type calcium channel subunits may
contributes to epileptic phenotype in this strain. Further experiments will be performed to investigate the
implication of other calcium channel subunits.

Keywords: GAERS, T-type calcium channels, Absence epilepsy

Approved by Marmara University Ethics Committee for animal experimentation.
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Genetik absans epilepsili sicanlarda intraserebroventrikiiler U-92032
uygulamasinin diken dalga desarjlar iizerindeki etkisi

Mahluga Jafarova, Hasan Raci Yananli, Halil Eren Sakalli, Filiz Onat
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AMAGC: Absans epilepsi EEG'de diken dalga desarjlarinin (DDD) eslik ettigi, kisa sureli biling kaybiyla seyreden
nonkonvulsif jeneralize nobetlerle karakterizedir. Absans epilepsi ndbetlerinin tipik EEG bulgusu olan diken-
dalga aktivitesinde, eksitatér uyari kortekste baglar ve talamus bu uyariyi organize eder. DDD’lerin olusmasinda
distk esikli kalsiyum akimlarinin talamokortikal néronlarin ateslemesini etkilemesinin  rol oynadigi
distndlmektedir. Strazburg Kaynakli Genetik Absans Epilepsili Sicanlar (GAERS) insan absans epilepsisinin
klinik ve farmakolojik 6zelliklerini paylasan, iyi tanimlanmis bir hayvan absans epilepsi modelidir. Bu galismanin
amaci yeni bir Ca%* kanal blokeri olan U-92032'nin intraserebroventrikiiler (ISV) uygulamasinin GAERSlerdeki
etkilerini arastirmaktir.

GEREC ve YONTEM: Deneylerde 5-12 aylik GAERS'ler kullanilmistir. Deneklerin kafataslarinda bilateral frontal
ve parietal korteksin Uzerindeki ekstradural ylizeye kayit ve toprak elektrodu olarak paslanmaz gelik vidalar
yerlestirildi. Sican beyin atlasindan (Paxinos ve Watson) bregma referans kabul edilerek alinan koordinatlara
gore lateral ventrikile kilavuz kanul, stereotaksik cerrahi ile yerlestirildi. Elektrodlar izole edilmis kablolarla EEG
kaydinin yapilacagi mikrokonnektére baglandi. Cerrahiden bir hafta sonra deneklere ISV olarak U92032 (100 ve
250 nM; dimetilsilfoksit iginde ¢ozildi ve salinle seyreltildi) uygulandi. Sistemik uygulamadan bir saat 6nce
baslayarak 7 saat stlireyle kesintisiz EEG kaydi alindi ve DDD’ler toplam siire, say! ve ortalama slrelerine gore
20 dakikalik zaman dilimleri iginde degerlendirildi.

BULGULAR: U-92032'nin 100 ve 250 nM enjeksiyonlarini takiben toplam DDD siiresi, sayisi ve ortalama DDD
siresinde anlamli bir azalma gozlendi.

SONUG: GAERS'lere ISV U-92032 uygulamasini takiben DDD sayisi ve sliresinin doza bagimli olarak azalmasi,
U-92032'nin antiabsans bir ajan olma potansiyelini gosterir.

Anahtar Kelimeler: Absans epilepsisi, Diken dalga desarjlari, GAERS, Kalsiyum kanal blokeri

U-92032, Pfizer Inc. tarafindan saglanmistir.

The effect of intracerebroventricular U-92032 injections on spike-and-wave
discharges in genetic absence epilepsy rats from Strasbourg

OBJECTIVES: Absence epilepsy is characterized by generalized non-convulsive seizures with loss of
consciousness and spike-and-wave discharges (SWDs) in the EEG. Low-threshold Ca?* currents have been
suggested to underlie the firing of thalamocortical neurons during SWDs in absence epilepsy. Genetic absence
epilepsy rats from Strasbourg (GAERS) is a well defined animal model of absence epilepsy sharing
pharmacologic and many clinical characteristics of absence epilepsy in human. The aim of this study was to
investigate the antiabsence effect of intracerebroventricular (ICV) U-92032, a novel Ca?* channel blocker, and
the possible mechanisms of its action.

MATERIALS & METHODS: Experiments were carried out with male GAERS animals, aged 5-12 months. U-
92032 (100 and 250 nM; dissolved in dimethylsulfoxide and diluted with saline) was given to the lateral
ventricle through the implanted guide cannulas. Electrical activity of cortex was recorded 1 hour before and 6
hours after each injection. The total duration of SWDs, the number and the mean durations of SWD complexes,
were analyzed over 20-min periods.

RESULTS: A significant dose dependent decrease in cumulative duration, number and mean durations of SWD
complexes were observed after ICV administration of 100 and 250 nM U-92032.

CONCLUSION: The suppression of SWDs in GAERS by ICV injection of U-92032 shows that U-92032 is value
as an antiabsence agent.

Keywords: GAERS, Absence epilepsy, T- type calcium channels

U-92032 was provided by Pfizer Inc.
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Wistar sicanlarda kronik gama-butirolakton uygulanmasinin uzun siireli etkisi

Tudba Karamahmutodlu®, Nihan Carcak?, Filiz Onat?

'Marmara Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, istanbul
2istanbul Universitesi, Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, istanbul

!Marmara University, Faculty of Medicine, Department of Medical Pharmacology, Istanbul, Turkey
2Istanbul University, Faculty of Pharmacy, Department of Pharmacology, Istanbul, Turkey

AMAGC: Absans epilepsi, elektroensefalogram (EEG)’da 3-4 Hz'lik diken-ve-dalga desarjlari (DDD) ile karakterize
ve biling degisikliklerinin eslik ettigi, idiyopatik, nonkonviilsif bir epilepsi turtdir. Bu galismanin amaci, gama-
butirolakton (GBL) uygulanmasi ile Wistar sicanlarda olusturulan kimyasal absans epilepsi modelinde, GBL'nin
kronik uygulanmasiyla olusan EEG degisikliklerini ortaya koymaktir.

GEREC ve YONTEM: Yetiskin erkek Wistar sicanlara (n=12), stereotaksik cerrahi ile bilateral kortikal kayit
elektrotu implante edildi. Bir haftalik iyilesme siresinin ardindan, giinde iki kez olmak uzere 30 kez, 100mg/kg
GBL intraperitoneal (i.p) enjeksiyonu uygulandi. Kronik GBL enjeksiyonlarini takiben, EEG kayitlari (PowerlLab
8S System / Chart v.7) alindi. Spontan DDD’leri gérintlilemek amaciyla, enjeksiyon yapilmadan gegen
haftasonlarini takiben Pazartesi sabahlari 90 dakika boyunca EEG kaydi alindi. Veriler, ortalamaz+standart
sapma olarak ifade edildi ve istatistiksel olarak tek yonlt varyans analizi (ANOVA) ile degerlendirildi.
BULGULAR: Cuma aksam seansindan sonra, pazartesi sabahi alinan 90 dakikalik bazal EEG kaydinda, spontan
bilateral senkronize DDD’lari gériintiilendi. Ug haftalik deney siiresi boyunca spontan DDD’larin kiimdlatif
sureleri artis gosterdi. Birinci haftasonunu takiben alinan 90 dakikalik kayitta, toplam spontan DDD siresi 2.8
+ 1.6 saniye ve (glUncl haftasonu 7.2 % 3.6 saniye olarak saptandi. Yapilan istatistiksel analiz, lglnci
haftasonundan sonra goruntilenen spontan DDD’larin kiimulatif slirelerinde anlaml bir artis oldugunu ortaya
koydu.

SONUC: Bu calismada, tekrarlanan enjeksiyonlar sonucu zaman igerisinde, spontan SWD say! ve slrelerinde
gorilen artig, sistemik uygulamada GBL etkisinin uzun streli oldugunu gostermistir.

Anahtar Kelimeler: Gama-butirolakton, Spontan DDD, EEG

Long term effect of chronic gamma-butyrolactone administration in wistar rats

OBJECTIVES: Absence epilepsy is an idiopathic, non-colvulsive form of epilepsy characterized by 3-4 Hz spike-
and-wave discharges (SWDs) in electroencephalography (EEG). Each SWD is accompanied by immobility and
interrupted consciousness. The aim of this study was to determine EEG changes with systemic administration of
GBL in Wistar rats which is a model of the chemical absence seizures.

MATERIALS & METHODS: Adult male Wistar rats (n=12) were implanted with bilateral cortical recording
electrodes under stereotaxic surgery. After recovery period for one week, rats were given 100mg/kg GBL
intraperitoneal (i.p.) twice daily over the course of 30 injections. In order to monitor spontaneous SWDs, EEGs
were recorded for 90 minutes on subsequent Monday mornings after the injection free weekends. Results are
expressed as mean + S.E.M. Statistical analysis of the data was done by analysis of one way variance (ANOVA).
RESULTS: After the last injection of the week on Friday, SWDs were monitored for 90 min in basal EEG
recording on subsequent Monday morning. Over the course of three weeks, cumulative durations of
spontaneous SWDs were increased. The cumulative duration of spontaneous SWD was 2.8 + 1.6 after the first
weekend and 7.2 + 3.6 after the third weekend. There was a significant increase in the cumulative duration of
spontaneous SWDs monitored after the third weekend.

CONCLUSION: In this study, there was a time-dependent increase in the duration of spontenous SWDs due to
repeated injections of GBL.

Keywords: Gamma-butyrolactone, Spontaneous SWD, EEG
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Wistar sicanlarda intraserebroventrikiiler nimodipin uygulamasinin “kindling”in
sebep oldugu lokomotor aktivite degisikligi lizerine etkisi

Halil Eren Sakalli, Betilay Topkara, Mahluga Jafarova, Rezzan Gllhan-Aker, Demet Akin, Hasan Raci
Yananli, Kemal Berkman

Marmara Universitesi, Tip Fakiiltesi, Tibbi Farmakoloji Anabilim Dali, istanbul

Marmara University, Faculty of Medicine, Department of Medical Pharmacology, Istanbul, Turkey

AMAC: Temporal lobdan kdken alan nobetler de dahil olmak Uzere, epileptik ndbetler sonrasinda davranis
degisikliklerinin gorualdtgu bilinmektedir. “Kindling”, hayvan calismalarinda gecerliligi onaylanmis bir temporal
lob epilepsisi modelidir. Calismanin amaci “kindling” gelistiriimis hayvanlarda, elektriksel uyar ile tetiklenen
nébetler sonrasinda olusan davranis degisikliklerinin lokomotor aktivite 6lcimu ile dederlendiriimesi ve bir
kalsiyum kanal blokeri olan nimodipinin intraserebroventrikiiler (ISV) uygulamasinin bu siirece olan etkisinin
arastirilmasidir.

GEREC ve YONTEM: Deneyler 4-6 aylik, erkek ve disi wistar siganlar (izerinde gergeklestirildi. Sican beyin
atlasindan (Paxinos, Watson) bregma referans kabul edilerek alinan koordinatlara goére siganlarin sag
bazolateral amigdalasina ( AP: -2,6, L: -4,8, V: 8.5 mm) bipolar uyar elektrodu ve lateral ventrikillerine (AP: -
1, L: +1,5, V: 3,5 mm) kilavuz kanil, stereotaksik cerrahi ile vyerlestirildi. Elektriksel uyari seanslari
baslamadan 6nce tim siganlarin bazal lokomotor aktiviteleri dlglildu. Siganlara birbirini tekrarlayan lg evre-5
nébet gecirinceye kadar uyar verildi. Ug kez evre-5 nébet geciren sicanlar “kindled” kabul edildi. Uyarilar
sirasinda siganlarin kortikal elektriksel aktiviteleri gozlendi. “Kindled” olmus hayvanlara yeni bir uyari
verilmesinden 20 dakika 6nce 2 ul nimodipin ISV olarak uygulandi (150 pg). Uyar verilmesinin hemen ardindan
siganlar lokomotor aktivite kafesine konuldu ve 15 dakika silireyle lokomotor aktivite élgimu yapildi.
BULGULAR: Kindled sicanlarda elektriksel uyariyla tetiklenen nébetler sonrasinda, uyari dncesinde ISV
nimodipin uygulanan siganlarin lokomotor aktivite ve art desarj slrelerinde azalma gb6zlenirken ndbet
derecelerinde bir gerileme gézlenmedi.

SONUG: "Kindled” gelistirilmis siganlarda ISV nimodipin uygulamasinin elektriksel uyariyla tetiklenen nébetler
sonrasinda gelisen lokomotor aktivite degisiklikleri Gizerine olan etkisi, nimodipinin epilepsi hastalarinda nobetler
sonrasinda gozlenen davranis degdisikliklerini etkileyebilecegini distindiirmektedir.

Anahtar Kelimeler: Kindling, Lokomotor aktivite, Nimodipin

The effect of intracerebroventricular nimodipine injections on kindling induced
locomotor activity changes in wistar rats

OBJECTIVES: It is known that following different types of seizures, including those seen in temporal lobe
epilepsy, postictal behavioral changes occur. Amygdaloid kindling is a validated animal model of temporal lobe
epilepsy. The aim of this study was to evaluate postictal behavioral changes induced by amygdaloid kindling,
and the effect of intracerebroventricular (ICV) nimodipine, a Ca?" channel blocker, on this processes, by
measuring locomotor activity.

MATERIALS & METHODS: Experiments were carried out with male and female wistar rats, aged 3-6 months.
All experimental procedures were approved by the local ethical committee. A bipolar electrode stereotactically
implanted in the right basolateral amygdala and a guide cannula implanted into the lateral ventricle of each rat,
according to the coordinates taken from the rat brain atlas (Paxinos, Watson). All rats were tested for baseline
locomotor activity before the stimulation sessions began. Rats were electrically stimulated until they had 4
successive grade 5 seizures. During stimulus sessions, cortical electrical activity was assessed by EEG. 20
minutes before the last stimulation, nimodipine (150ug/2ul; dissolved in dimethylsulfoxide) were given to the
lateral ventricle through the implanted guide cannulas. Rats were then tested for locomotor activity after the
stimulus.

RESULTS: In the kindled rats, locomotor activity measurements showed a decrease in the activity following the
stimulation induced seizures. Following ICV nimodipine administration before the electrical stimulus, this
decrease in locomotor activity was higher. A decrease in the after discharge duration, but not in seizure grade,
has also been observed during the stimulus induced seizures following nimodipine administration.
CONCLUSION: The effect of ICV nimodipine on the kindling induced locomotor activity changes suggests that
nimodipine might influence postictal behavioral changes in epilepsy patients.

Keywords: Kindling, Locomotor activity, Nimodipine
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Wistar ve genetik absans epilepsili sicanlarda kainik asit ile indiiklenen status
epileptikus sonucu olusan nérodejenerasyon

Umit S. Sehirli*, Ozlem Saniéz', Kutluhan Tezcan?, H. Eren Sakall’, Yusuf Ozgiir Cakmak?®, Filiz
Onat?, Rezzan Giilhan-Aker?

!Marmara Qniversitesi Tip Fakiltesi, Anatomi Anabilim Dali, istanbul )
2Marmara Universitesi Tip Fakdltesi, Tibbi Farmakoloji Anabilim Dali, istanbul

!Marmara University, School of Medicine, Department of Anatomy, Istanbul, Turkey
2Marmara University, School of Medicine, Department of Pharmacology, Istanbul, Turkey

AMAC: Bu calismanin amaci amigdala bolgesine yapilan kainik asit enjeksiyonunun tetikledigi status
epileptikusu takiben Genetik Absans Epileptik Sicanlar-Strazbourg (GAERS) ve kontrol Wistar sicanlar arasindaki
noérodejeneneratif degisikliklerin, fluorojade-B boyama yoéntemi kullanilarak karsilastiriimasidir.

GEREC ve YONTEM: Yetiskin erkek GAERS (n=10) ve Wistar (n=10) sicanlarinda status epileptikusu
indiklemek icin EEG kaydi altinda intraamigdaloid kainik asit enjeksiyonu yapilmis ve olusan davranis
degisiklikleri deney siiresince kaydedilmistir. Ilk motor nébetten iki saat sonra intramuskdiler diazepam verilerek
motor ndbetler durdurulmustur. Kainik asit enjeksiyonundan bir hafta sonra hayvanlar sakrifiye edilip beyinleri
cikarilmistir. 20 kalinliginda seri kesitler alinip fluorojade-B ve Nissl boyamalar yapilmistir. Kesitler kalitatif
olarak degerlendirilmigtir.

BULGULAR: Kainik asit enjeksiyonunu takiben tim hayvanlarda status epileptikus gelismistir. Limbik ndbetlerin
baslangig suresi her iki grupta benzer olmakla birlikte motor ndbetlerin baglangici GAERS grubunda anlamli
olarak gecikmistir (GAERS, 65.1+9 dk; Wistar, 34.8+4.4dk; p<0.05). Gruplar arasinda motor ndbet sayisi
bakimindan anlamli  fark bulunmamistir (GAERS, 15.1+£3.6; Wistar, 24,5+5.3). Wistar sicanlarda
somatosensoryel ve piriform korteksler, hipokampusun CA1, CA3 bolgeleri ile GAERS siganlarda
somatosensorial ve piriform korteksler, hipokampusun CA3 bdlgesi, putamen, klastrum bdlgelerindeki
fluorojade-B boyanmada ipsilateral ve kontralateral hemisferler arasinda anlamli fark saptanmistir. GAERS
siganlarinda klastrum bdlgesi haricinde, her iki grubun bitin kesitlerinde ipsilateral tarafta boyanma daha
belirgindir. GAERS ve Wistar gruplan igerisinde istatistiksel olarak farklilik sadece kontralateral hipokampusun
CA1 bdlgesinde gozlenmistir. Burada GAERS grubundaki boyanmalar daha belirgindir. Her iki grupta da motor
korteks korunmustur.

SONUG: Gruplar arasinda nérojeneratif degisiklikler ile nobet siddetleri arasinda korelasyon bulunmamaktadir.

Anahtar Kelimeler: Epilepsi, GAERS, Fluorojade B, Anatomik baglantilar, Kainik asit

Neuronal degeneration following kainic acid induced status epilepticus in wistar
and genetic absence epileptic rats

OBJECTIVES: The aim of this study was to compare neurodegenerative changes following intraamygdaloid
kainic acid induced status epilepticus in Genetic Absence Epileptic Rats from Strasbourg (GAERS) and
nonepileptic control Wistar animals, using fluorojade-B staining.

MATERIALS & METHODS: Adult male GAERS (n=10) and Wistar rats (n=10) received intraamygdaloid kainic
acid injections to induce status epilepticus. EEG and behavioral changes were recorded through the
experiments. Intramuscular diazepam was used to stop the seizures two hours after the first motor seizure.
One week after the kainic acid injection animals were sacrificed and the brains were removed. 20u sections
were taken and processed for fluorojade-B and Nissl staining. Staining was evaluated qualitatively.

RESULTS: Status epilepticus developed in all animals following kainic acid injections. Onset of limbic seizures
were similar in both groups. However, motor seizures were significantly delayed in GAERS (GAERS, 65.1+9
min; Wistar, 34.8+4.4min; p<0.05). The number of motor seizures did not show statistically significant
difference (GAERS, 15.1+3.6; Wistar, 24,5+5.3). Statistically significant differences were observed between
contralateral and ipsilateral sides of somatosensory and piriform cortices, CA1 and CA3 regions of hippocampus
in Wistar rats; somatosensory and priform cortices, CA3 region of hippocampus, putamen and claustrum in
GAERS. The staining was prominent ipsilaterally in both groups except claustrum in the GAERS. The only
statistically significant difference between two groups was in the contralateral CA1 region of hippocampus
where GAERS had dense staining. Motor cortex was not affected in both groups.

CONCLUSION: There was no correlation between neurodegenerative changes and severity of seizures in both
groups following intraamygdaloid kainic acid injection.

Keywords: Epilepsy, GAERS, Fluorojade B, Anatomic connections, Kainic acid
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Voltaj bagimh kalsiyum kanal a-1G altiinite ekspresyonunun genetik absans
epilepisili sicanlarda degerlendirilmesi

Demet Akin?, Sema Ketenci?, Serap Sirvancr’, Filiz Onat?
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’Marmara Universitesi, Tip Fakultesi, Farmakoloji ve Klinik Farmakoloji Anabilim Dali, Istanbul
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Istanbul Bilim University, Faculty of Medicine, Department of Pharmacology, Istanbul, Turkey
2Marmara University, Faculty of Medicine, Department of Pharmacology and Clinical Pharmacology, Istanbul, Turkey
3Marmara University, Faculty of Medicine, Department of Histology and Embryology, Istanbul, Turkey

AMAG: T tipi voltaj bagimli kalsiyum kanallari absans epilepsy etyopatogenezinde 6nemli rol oynamaktadir.
Talamokortikal dongi genetik absans epilepsili siganlarda (GAERS) diken-dalga desarjlarinin ortaya gcikmasinda
onemli bir bdlgedir.
GEREC ve YONTEM: Bu calismada beyin kesitlerinde hipokampus (CA1, CA3, dentate gyrus), lateral and
medial thalamik bdlgeler, globus pallidus ve striatumda kalsiyum kanal a-1G alt Unitesinin ekspresyonu
immunohistokimyasal olarak incelenmistir. Kontrol Wistar sicanlar (n=5) ve GAERS sicanlardan (n=4) anetezi
ve perflizyon sonrasinda cikarilan beyinlerden 40 mm kalinliginda kesitler alinmistir. Bu beyin kesitleri kalsiyum
kanal a-1G alt Unitesine karsi primer antikor ile inkiibe edildikten sonra sekonder antikora maruz birakilmistir.
Daha sonra peroksidaz aktivitesi % 0.03 3-3-diaminobenzidin (DAB) ile goriunir hale getirilmistir. Semi-
kantitatif skorlama sonrasinda sonuglarin istatistiksel analizi unpaired t testi ile yapilmistir.

BULGULAR: Sonuglar degerlendirildiginde GAERS sicanlarda a-1G alt lnitesinin immuno boyanmasinin lateral
talamik bolgelerde Wistar kontrol grubuyla Kkarsilastirildiyinda istatistiksel olarak azaldigi saptanmistir.
incelenen diger beyin bélgelerinde her iki grup arasinda farklilik saptanmamistir.

SONUC: Lateral talamik bélgelerde azalmis kalsiyum kanal a-1G alt (nitesi absans nobetlerin olusmasinda rol
oynayan mekanizmalardan biri olabilir. Ayrica dider kalsiyum kanal alt Unitelerinin ekspresyonlarinin da
incelenmesiyle absans epilepsinin patofizyolojisinde kalsiyum kanallarinin rollerinin aydinlatiimasina katkida
bulunulmasi planlanmaktadir.

Anahtar Kelimeler: Absans epilepsi, Kalsiyum kanallari, Talamus

Evaluation of voltage-activated calcium channel a-1G subunit expression in
genetic absence epilepsy rats

OBJECTIVES: T-type voltage-activated calcium channels play an essential role in the generation of absence
seizures. It is well known that thalamocortical circuit is critically involved in the propagation of spontaneous
spike and wave discharges (SWDs) in genetic absence epilepsy rats from Strasbourg (GAERS).

MATERIALS & METHODS: Calcium channel a-1G subunit expression was studied by immunohistochemical
methods in the hippocampus (CA1, CA3, dentate gyrus), lateral and medial thalamic regions, globus pallidus
and striatum of control Wistar rats (n=5) and GAERS (n=4). The brains were removed after perfusion and brain
slices (40 um) were incubated with antibodies against calcium channel a-1G subunit. Peroxidase activity was
visualized by 0.03 % 3-3-diaminobenzidine. We used semi-quantitative scoring and analyzed the data with
unpaired t test.

RESULTS: We found decreased a-1G subunit immunolabeling in the lateral thalamic region of GAERS animals
compared with control Wistar rats. No difference was observed in any of the other areas between Wistar rats
and GAERS.

CONCLUSION: These results show that decreased calcium channel a-1G subunit expression in lateral thalamic
regions may play a role in the mechanisms underlying absence seizures. Further experiments will be performed
to investigate the expression of other calcium channel subunits.

Keywords: Absence epilepsy, Calcium channels, Thalamus
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Skopolamin uygulamasi ve yem verilmesi ile ag farelerde gelisen
konvulsiyonlarin monoaminerjik sistemlerle iliskisi

Pinar Yamantiirk-Celik, Hanife Rahmanlar
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Istanbul University, Istanbul Faculty of Medicine, Department of Pharmacology and Clinical Pharmacology, Istanbul, Turkey

AMAGC:

Bu calisma, aclk sonrasi skopolamin uygulanan ve yeniden yem verilen farelerde gelisen konvulsiyonlarin
monoamin noérotransmiter sistemlerle iliskisini arastirmak igin planlanmistir.

GEREC ve YONTEM: Deney gruplar, 18 saat ag birakilan Balb/C erkek farelerde 3 mg/kg i.p. skopolamin
injeksiyonundan 10 dakika 6nce noradrenerjik desipramin (20 mg/kg, i.p.), dopaminerjik GBR 12909 (5 mg/kg,
i.p.) veya serotonerjik sitalopram (20 mg/kg, i.p.) uygulanarak olusturulmustur. Kontrol gruplarinda serum
fizyolojik c¢Ozeltisi droglarla esit hacimde ve eszamanli uygulanmistir. Hayvanlarin lokomotor aktiviteleri,
skopolamin injeksiyonundan sonra 20 dk. boyunca 4 dk. aralarla 0 ile 3 arasinda derecelendirilmis ve her bir
hayvan igin toplam aktivite dederi elde edilmistir. Bu sire sonunda yem verilen hayvanlar, gelisen
konvulsiyonlari dederlendirmek tzere 30 dk. stre ile izlenmislerdir. Elde edilen dederler uygun oldugu yerde
Mann-Whitney U-testi, Student’in t testi veya Fisher’in exact testi ile istatistiksel olarak analiz edilmistir.
BULGULAR: Konvulsiyon sikligini, sitalopram anlaml dedistirmezken, GBR 12909 artirmis, desipramin ise
konvulsiyonlari baskilamistir. Skopolamin uygulamasi sonrasi gelisen lokomotor aktivite artisini, sitalopram
etkilemezken GBR 12909 artirmis ve desipramin azaltmistir.

SONUG: Bulgular, serotonerjik sistemin konvulsiyonlara katkisinin olmadigini dopaminerjik ve noradrenerjik
sistemlerin ise konvulsiyonlarin olusumunda farkl rolleri oldugunu dustndirmektedir. Ancak, droglarin
lokomotor aktivite Uzerine etkileri ile birlikte dederlendirildiinde 6zgil olmayan mekanizmalarin roll
incelenmelidir.

Anahtar Kelimeler: Aglik, Fare, Skopolamin, Yem alimi, Konvulsiyon

The relation of monoaminergic systems to scopolamine-induced convulsions in
fasted mice after food intake

OBJECTIVES: The purpose of the current study was to determine the role of monoaminergic neurotransmitter
systems in scopolamine-induced convulsions in fasted mice following the food intake.

MATERIALS & METHODS: In experimental groups, Balb/C male mice fasted for 18 hours were administered 5
mg/kg dopaminergic drug GBR 12909 or 20 mg/kg noradrenergic drug desipramin or 20 mg/kg serotonergic
drug citalopram i.p. 10 min before scopolamine (3 mg/kg, i.p.) injection. Control groups were pre-treated by
saline simultaneously in equal volumes (10 ml/kg, i.p.). Locomotor activity of animals after scopolamine
injection were evaluated over 4 min periods giving a value between 0 and 3 for each period and a total score
was obtained for each mouse for the whole 20 min. The Mice re-fed in the 20" min following the scopolamine
injection were observed for 30 min to assess the convulsions. Obtained values were analysed by Mann-Whitney
u-test or Fisher’s exact test or Student’s t test whenever appropriate.

RESULTS: GBR 12909 increased and desipramine decreased the incidence of convulsions while citalopram did
not alter significantly. Increased locomotor activity after scopolamine injection decreased and increased by GBR
12909 and desipramin respectively while citalopram had no effect.

CONCLUSION: The results suggest that dopaminergic and noradrenergic systems have different roles in
promoting these convulsions while serotonergic system have no role. However, taking together with the effects
of drugs on locomotor activity, the role of nonspecific mechanisms should be investigated.

Keywords: Fasting, Mice, Scopolamine, Food intake, Convulsion
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Oksitosinin pentilentetrazol ile olusturulmus konviilziyonu engelleyici etkisinin
davranissal 6l¢ciim ve talamik EEG ile irdelenmesi

Oytun Erbas, Vedat Evren, E. Saylav Bora, Egemen Kaya, Serdar Demirgéren, Géniil O. Peker
Ege Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, izmir
Ege University, Faculty of Medicine, Department of Physiology, Izmir, Turkey

AMAC: Oksitosinin (OKS) bilinen endokrin etkileri disindaki nitelikleri yogun arastirma konusudur. Biz, daha
6nce, OKS’nin sicanda uyanik spontan amigdala EEG’sini baskiladigini ve deneysel diyabetik néropatide periferik
sinir ileti hizint iyilestirdigini bildirmistik. Bu galismada, OKS'nin antikonviilzan olabilecedi sayiltisi
ile pentilentetrazol (PTZ) ile ayr ayri jeneralize ve absans noébet olusturdugumuz sicanlarda, ndbetlerin
davranissal degerlendirmesi ve talamustan EEG kayitlari ile bu etkiyi arastirdik.

GEREG ve YONTEM: 60 adet 8-12 haftalik Sprague Dawley erkek siganla 10 Grup (n=6) olusturup, Grup 1 -
5’e sira ile i.p. 10, 20, 40, 80 ve 120 U/kg OKS ve Grup 6’ya (kontrol) yalniz izotonik sodyum kloriir (ISK)
verdik. Bes dakika sonra, 70 mg/kg, i.p. PTZ ile hepsinde nébet olusturup, doz-yanit egrisini saptadik. Nobet
davranisini Racine Konviilziyon Olcedi ile degerlendirip, absans nébet olusturan PTZ dozunu 35 mg/kg,
baskilayici OKS dozlarini ise 80 ve 120 U/kg olarak belirledik. EEG'yi Biopac MP30 Sisteminde, sol posteriyor
talamus cekirdedine stereotaksi ile yerlestirilmis bipolar elektrodlardan (AP: -3.6 mm, L: +2.8 mm, V: -5.0
mm; Paxinos) yazdirdik. Grup 7, 8, 9 ve 10'a sira ile yalniz iSK, yalniz 35 mg/kg PTZ ve 80 ve 120 U/kg OKS +
PTZ uyguladik. Siganlari giderip, elektrot konumunun histolojik dogrulamasini yaptik. Traseleri, “Hizli Fourier
Donlsimine” dayanan “Glg Spektrumu Goziimlemesi” ile dederlendirip, EEG dalgalarinin yizde baskinhgini
saptadik.

BULGULAR: OKS'nin 40 ve 80 U/kg dozlarda belirip (p<0.05), 120 U/kg dozda maksimuma erisen gugli
antikonvtlzan (p<0.005) etkisini ve genelde, anlamli dlizeydeki delta artirici ve teta azaltici niteligini (p<0.005)
acikga gosterdik.

SONUG: Bulgularimiz OKS'nin epilepsi sagaltimina yarayabilecek antikonvilzan potansiyeline isaret etmektedir.
Bu etkinin 6zgul dizeneklerini aydinlatmayi hedeflemekteyiz.

Anahtar Kelimeler: Talamik EEG, Oksitosin (OKS), Racine 0lgedi, Absans nobet, Jeneralize nobet,
Pentilentetrazol (PTZ)

Ege Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir.

Oxytocin inhibition of pentylenetetrazole-induced convulsion and its
identification by behavioral measurement and thalamic EEG in the rat

OBJECTIVES: Oxytocin’s (OX) recently attributed features other than its well known endocrine effects have
been on the agenda lately. We previously reported that OX supressed spontaneous amygdalar electrical activity
and reversed nerve conduction velocity in experimental diabetic neuropathy in the rat. In this study, we
hypothesized that OX might possibly exert anticonvulsant effect, and we investigated this in pentylenetetrazol
(PTZ) induced generalized seizure and absence seizure rat model, identifying the action by behavioral
measurement and thalamic EEG recordings.

MATERIALS & METHODS: Using 60 (8-12 week old) Sprague Dawley male rats, we set 10 groups (n=6 /
group), administered i.p. 10, 20, 40, 80 and 120 U/kg OX to Groups 1-5, and saline only to Group 6 (control);
5 minutes later, we administered 70 mg/kg PTZ, and determined the dose-response ratio. Evaluating seizures
by using Racine’s Convulsion Scale, we determined the absence seizure inducing PTZ dose as 35 mg/kg, and
the supressive OX doses as 80 and 120 U/kg. We recorded EEG on the Biopac MP30 System by bipolar EEG
electrodes implanted in the left nucleus of posterior thalamus using stereotaxy (AP: -3.6 mm, L: +2.8 mm, V: -
5.0 mm; Paxinos). We administered saline only, 35 mg/kg PTZ only, and 80 and 120 U/kg OX plus PTZ to the
Groups 7, 8, 9 and 10, respectively. We affirmed electrode location histologically following euthanisation.
Processing recordings by “Power Spectral Analysis” using the “Fast Fourier Transform”, we determined the
percentage dominance of EEG waves.

RESULTS: The potent anticonvulsant effect emerging at 40 and 80 U/kg doses (p<0.05) and peaking at 120
U/kg dose of OX, and its significant (p<0.005) overall delta enhancing and theta attenuating effect (p<0.005)
were definitely demonstrative.

CONCLUSION: Our results suggest OX as a putative anticonvulsant in treating epilepsy. We aim to identify the
specific mechanism mediating this action.

Keywords: Thalamic EEG, Oxytocin (OX), Racine scale, Absence convulsion, Generalized convulsion,
Pentylenetetrazol (PTZ)

Approved by Ege University Animal Ethics Committee.
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Pentilentetrazol ile epilepsi olusturulmus erkek sicanlarda uzamsal 6grenme,
lokomotor aktivite ve arastirma davranisinin incelenmesi

Seval Kelodlan®, Nazan Dolu?, Soner Bitiktas®!, Cem Stier?, A. Seda Artis?
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AMAC: Epilepsi tekrarlayan nobetlerle karakterize olup néronlarda hasara yol agan ndrolojik bir bozukluktur.
Ozellikle hafiza islevlerinde olmak Uzere epilepsili hastalarda bilissel bozukluklar sik gérilir. Bu calismada,
glnasiri pentilentetrazol (PTZ) enjeksiyonu ile epilepsi olusturulmus siganlarda uzamsal hafiza, lokomotor
aktivite ve arastirma davranisinin incelenmesi amaglanmistir.

GEREC ve YONTEM: GCalismamizda 2 aylik erkek Wistar sicanlar kullanildi. Siganlara, 19 giinasiri serum
fizyolojik enjeksiyonu (kontrol grubu; n=9) ve PTZ (35mg/kg; i.p) enjeksiyonu (epileptik grup; n=11)
uygulandi. PTZ enjeksiyonunu takiben 30 dk. gézlem yapilarak nébet skorlamasi yapildi. 19. enjeksiyondan bir
hafta sonra lokomotor aktiviteyi dedgerlendirmek igin acik alan, arastirma davranisi igin delikli tahta testi,
uzamsal 6grenmeyi degerlendirmek igin Y labirent testi yapildi.

BULGULAR: Y labirentte ikinci glin epileptik grupta, kontrol grubuna gére eski kola giris sayisi (p<0.035), eski
kolda gegirilen siire (p<0.013) anlamli olarak disik, yeni kolda gegirilen stire (p=0.000) anlamli olarak ylksek
bulundu. Calisma belledini g6steren alternasyon ylzdeleri arasinda gruplar arasinda herhangi bir anlamli
farklihk saptanmadi (p>0,05). Agik alan testinde gruplar arasinda herhangi bir anlaml farklilk saptanmadi
(p>0,05). Delikli tahta testinde epileptik grupta, kontrol grubuna goére delige kafa sokma sikliginin anlamli
olarak dustk oldugu saptandi (p<0.001).

SONUG: Epilepsinin calisma belledi, uzamsal hafiza ve lokomotor aktivite Uzerine anlamh bir etkisi
bulunmazken, arastirma davranisini azalttigi gézlenmistir. Bu azalma, gegirdikleri nébetlerden kaynaklanabilir.

Anahtar Kelimeler: Epilepsi, Y labirent, Agik alan, Delikli tahta

Investigation of spatial learning, locomotor activity and exploratory behavior in
Pentylenetetrazol-induced kindling male rats

OBJECTIVES: Epilepsy is a neurological disorder characterized with repeating seizures that cause damage of
neurons. Epileptic patients show cognitive impairments specifically in memory functions. The aim of this study
is to investigate spatial memory, locomotor activity and exploratory behaviour of rats with pentilenterazole
(PTZ) induced epilepsy on alternate days.

MATERIALS & METHODS: In our study we used two months old male Wistar rats. Rats were injected serum
physiologic as control group (n=9) and were kindled (35mg/kg; i.p) by PTZ injections to induce epilepsy
(epileptic group; n=11) on alternate days for 19 days. Following PTZ injection animals were observed for 30
min and seizure was scored. After a week from the last injection, we used open field, hole board and Y-maze to
assess locomotor activity, exploratory behavior and spatial learning, respectively.

RESULTS: At Y-maze test, according to second day performances, number of entries (p<0.035) to old arm
and time spent in old arm (p<0.013) was significantly lower and time spent at novel arm (p=0.000) was
significantly higher in epileptic group than control group. There was no significant difference between groups in
terms of percentages of spontaneous alternation that indicates working memory (p>0,05). There was no
significant difference between groups at open field (p>0.05). In the hole board test, number of head dips was
significantly lower in the epileptic group compared with the control group (p<0,001).

CONCLUSION: Epilepsy caused no significant effect on working memory, spatial memory and locomotor
activity. Exploratory behavior decreased in epileptic rats. This decreament may result from their seizures.

Keywords: Epilepsy, Y-maze, Open field, Hole board
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Penisilin modeli deneysel epilepside levetirasetamin epileptiform aktiviteye
etkisi

Erguvan Arik®, Fatih SefiP, Faruk Badirici*
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AMAGC: Bu calismanin amaci, sicanlarda penisilin ile olusturulan deneysel epilepsi modelinde Levetirastam’in
(LEV) etkisini arastirmaktir.

GEREC ve YONTEM: Deneylerde 150-250 gram adirliklarinda 14 adet disi albino Wistar sican kullanild.
Siganlar, kontrol grubu ve deney grubu olarak ikiye ayrildi. Uretan anestezisi altinda sol somatomotor
korteksleri agildiktan sonra stereotaksik alete yerlestirilen kontrol grubundaki sicanlara, 500 IU penisilin G
intraserebroventrikiller (i.c.v) olarak verildi. Deney grubundaki siganlara ise, penisilin G uygulamasindan 60
dakika 6nce 40 mg/kg LEV intraperitoneal (ip) olarak verildi. Tim bu islemler esnasinda hayvanlardan
elekrokortikogram (ECoG) kaydi alindi ve kayit islemine penisilin G enjeksiyonundan sonra da 180 dakika
boyunca devam edildi. Deneyler tamamlandiktan sonra kontrol grubu ve Lev grubunun tepe frekanslari ve
genlikleri degerlendirildi.

BULGULAR: Kayitlardan elde edilen veriler Mann Whitney U testi ile analiz edildi. Her iki gruptaki tepe frekans
ortalamalari 20, 30 ve 40. dakikalarda en ylksek seviyelerdeydi. Kontrol grubunda; bu dakikalardaki tepe
frekans ortalamalari sirasiyla 164 £ 38.7, 200.71 £ 32.66 ve 162.28 * 24.22 olarak bulundu. Lev grubunda
ise, ayni dakikalardaki degerler kontrol grubundan daha distktt (33 + 8.31, 44.42 + 6.43, 39.71 + 6.86). LEV
grubundaki tepe frekanslari, kontrol grubuna goére azalmisti ve bu azalma istatistiksel olarak anlamliydi
(p<0,05). Tepe genliklerinde ise, istatistiksel olarak anlamli bir fark bulunmadi (p>0,05).

SONUG: Bu galismada Levetirasetam’in tepe frekanslarini anlamlh olarak azalttigi gorildi ve penisilin modeli
deneysel epilepside etkili bir antiepileptik oldugu sonucuna varildi.

Anahtar Kelimeler: Epilepsi, Penisilin, Sigan, Levetirasetam

Ondokuz Mayis Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir. OMU Bilimsel
Arastirma Projeleri Komisyonu tarafindan desteklenmistir.

Effect of levetiracetam on epileptiform activity in the experimental model of
penicillin epilepsy

OBJECTIVES: The aim of this study is to investigate the effect of levetiracetam (LEV) on penicillin induced
experimental epilepsy model in rats.

MATERIALS & METHODS: In the experiments, 14 female Wistar albino rats weighing 150-250 gram were
used. The rats were divided into two groups, as control and experimental. 500 IU Penisilin G was injected
intracerebroventricularly (i.c.v) to the rats in the control group, which were placed into the stereotaxic device
after left somatomotor cortices were opened under urethane anaesthesia. 40 mg/kg LEV was given
intraperitoneally (i.p) to the animals in the experimental group 60 minutes before penicillin application.
Electrocorticogram (ECoG) recordings were carried out during all these processes and lasted for 180 minutes
after penicillin G injection. After the experiments were completed, spike frequencies and amplitudes of the
control and experimental group were evaluated.

RESULTS: Data obtained from the recordings were analyzed with Mann Whitney U test. Mean spike frequencies
in both groups were at maximum levels in 20th, 30th and 40th minutes. In the control group spike frequency
means in these minutes were found as 164 + 38.7, 200.71 + 32.66 and 162.28 = 24 respectively. In the LEV
group the values in the same minutes were lower than the control group (33 £ 8.31, 44.42 £+ 6.43, 39.71 £
6.86). Spike frequencies in the LEV group have decreased compared with the control group and this reduction
was statistically significant (p<0,05). There was no statistically significant difference in spike amplitudes.
CONCLUSION: In this study we have shown that levetiracetam decreased spike frequency significantly and
concluded that it is an effective antiepileptic agent in the penicillin model of experimental epilepsy.

Keywords: Epilepsy, Penicillin, Rat, Levetiracetam

Approved by Animal Experiment Local Ethic Commettee of Ondokuz Mayis University. Supported by Scientific
Research Project Committee of Ondokuz Mayis University.
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Transplantasyon yapilmis astrositlerin nobet duyarliligi iizerine etkileri

Vedat Evren, Aysegiil Keser, Ozlem Alkan-Yilmaz, Géniil Peker
Ege Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, izmir

Ege University, Faculty of Medicine, Department of Physiology, Izmir, Turkey

AMAGC: Epilepsinin olusum sireci olan epileptojenez bugin igin aydinlatilamamistir ancak sliregte astrositlerin
rolli daha sik tartisilir olmustur. Calismamizda epileptojenez siirecinde astrositlerin hasar gérdtgi ve islevlerinin
bozuldugu, bu nedenle ampirik yaklasimla hipokampusa saglikli astrosit ekilmesinin nébet esigini dusiren
artmis ekstraselller glutamat ve potasyum gibi faktorlerin etkisini azaltacagini ve ndbet esiginin tekrar
yUkseldigini gostererek astrositlerin mekanizmada rol aldigini gostermeyi amacladik.

GEREC ve YONTEM: Calismada pentilentetrazol (PTZ) ile tutusturulmus siganlar kullanilmistir (35 mg / kg, IP).
Duyarhlagsma sireci sonunda kontrol grubunda (n=5) hipokampusa kiltlir vasati, astrosit grubunda ise (n=6) 7
- 8 x 10* / ul astroglial hiicre ekilmistir. Ekimi takiben 10 giin sonra giin asiri 2 kiskirtma uygulamasi yapilmis
ve maksimum ndébet ortalamalar ile evre 3 nobetin gorilme siresi agisindan gruplar karsilastiriimistir. 30 pm
kalinhdinda kesitler alinarak TIMM boyamasi ile histolojik yapi degerlendirilmistir.

BULGULAR: Sonuglarda astrosit grubunda kiskirtma dozunda maksimum gézlenen ndbet ortalamasi kontrol
grubuna goére anlamli olarak disik g¢ikmistir (p<0.05). Hem kontrol hem de astrosit gruplarinda normal
siganlara gore CA3 bélgesinde daha belirgin olacak sekilde néron kaybi goridlmustir (p<0.01).

SONUGC: Calismanin sonuglari énerme ile uyusmaktadir ve daha ylksek denek sayisi ve daha diisik varyans ile
tespit edilememis farklarin anlaml hale gelebilecegi disunulmustur.

Anahtar Kelimeler: Epilepsi, Kindling, Astrosit, Glutamat

Effects of transplanted astrocytes on seizure susceptibility

OBJECTIVES: The mechanisms underlying the epileptogenesis are yet to be identified; however the role of
astrocytes is discussed more and more in the process. With the assumption of disfunctioning and damaged
astrocytes causing hyperexcitability of the neural tissue by means of impaired glutamate and potassium uptake
from extracelluler matrix, we claim that the transplantation of healty astrocytes into the hippocampus could
result in an increase of seizure threshold.

MATERIALS & METHODS: We used TLE model to test our hypothesis and the TLE model was achieved by
repetitive injections of pentilenterazole (PTZ) (35 mg / kg, ip). At the end of the kindling process the control
group (n = 5) received culture medium and the astrocyte group (n = 6), received 7 - 8 x 10* / pl astroglial cells
via stereotaxic method into the hippocampal dentate gyrus. 10 days after the application, two challange PTZ
doses were applied one day apart and the maximum seizures were scored and compared between the groups.
30 um thick sections were obtained for the histological experiments.

RESULTS: Comparison of the mean of maximum observed seizure stages between groups during challenge
period showed significantly lower result in astrocyte group than the control group (p<0.05). Both groups
represent significant neuron loss in dentate gyrus hilus and CA3 subregion compared to the naive rats
(p<0.01).

CONCLUSION: The results of the study are consistent with the hypothesis in terms of seizure threshold and
mossy fiber sprouting. Larger experimental groups could provide lower variances and stronger significant
results.

Keywords: Epilepsy, Kindling, Astrocyte, Glutamate.
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Kaynak yerellestirilmesi ile epileptojenik bélgenin belirlenmesi

Giilsiim Akdeniz, Mustafa Uzan, Seher Naz Yeni, Taner Tanriverdi, Ci§dem Ozkara

istanbul Universitesi, Cerrahpasa Tip Fakiiltesi, Néroloji ve Nérosiruji Anabilim Dali, Istanbul

Istanbul University, Cerrahpasa Faculty of Medicine, Neurology Department, Istanbul, Turkey

AMAGC: Epilepsi cerrahisi ilag tedavisine direngli hastalar icin tedavi segeneklerinden biridir. Cerrahi Oncesi
planlamada nébet olusturan bélgelerinin yani epileptojenik alanin (EA) dodgru belirlenmesi prognoz agisindan
blyik 6nem tasimaktadir.

GEREC ve YONTEM: Cerrahi 6ncesi dederlendirmede interiktal ve iktal video EEG, MRI, PET ve néropsikolojik
testler uygulanmaktadir. Standart sach deri EEG kayitlari kimi zaman yetersiz kalmakta veya yanlis
bilgilendirme yapmaktadir. Oysa daha ileri niceliksel analiz metodlari kullanilarak EA belirlenmesinde daha iyi
sonuglar elde edilebilir.

Bu galismada hastanin Ug ig ice gegmis homojen bdlmelerden olusan (beyin, kafatasi ve kafa derisi) gergek kafa
modeli belirlendi. Doku bélitleme ve ylizey Ucgenlestirme ASA yazilimi kullanilarak yapildi. Beyin, kafatasi ve
kafa derisini olusturan dokular arasindaki ylizey sinirlari g boyutlu MR goérintileme verilerinden elde edildi.
Ylizey elektrotlari 10-20 sistemine goére yerlestirilerek, doért farkli geri yon ¢o6zimi (MUSIC, LORETA,
SLORETA, dipol fit) kullanildi.

20 yildir kompleks parsiyel nébetleri olan ve Ugli antiepileptik kullanmaya karsin haftada 2-3 noébeti olan 31
yasinda erkek MRI ve PET incelemeleri negatif bir epilepsi hastasinin sagh deri VEEG iktal ve interiktal EEG data
analiz edildi.

BULGULAR: Yiizey EEG verileri kullanilarak Uretilen dort farkl geri yon ¢ézumleri arasinda ortalama 1 cm’lik
fark oldugu gosterildi. LORETA elektriksel kaynak dadilimini uzaysal olarak yaygin bir bicimde goésterirken,
MUSIC ve dipol fit dagilimi daha fokal odaklari ortaya cikarabilmistir ki bu epileptogenezden sorumlu olabilir.
SONUG: Elde edilen kaynak lokalizasyonu bilgisi intrakraniyel kayitlama yapilmasi dusltnilen hastada EA'nin
belirlenmesinde yardimci olabilir. Bu bulgular subdural ve/veya derinlik elektrotlarin yerlerine ve sayisina karar
vermede énemli rol oynamaktadir.

Anahtar Kelimeler: Kaynak yerellestirme, Geri yon ¢dzim, Epileptojenik alan, Epilepsi

EEG Kaynak yerellestirimi konusunda bilgi aktarimi nedeniyle, Bogazici Universitesi Biyomedikal
Muhendisligi‘'nden Adil Deniz Duru ve Ahmet Ademoglu’na tesekkir ederiz.

Determination of epileptogenic region using source localization

OBJECTIVES: Epilepsy Surgery is one of the treatment options for epilepsy patients resistant to drug therapy.
The accurate determination of epileptogenic area before surgery has great importance for prognosis.
MATERIALS & METHODS: Presurgical evaluation, interictal and ictal video EEG, MRI, PET and
neuropsychological tests are applied to all candidates for surgery. Standard scalp EEG recordings may
sometimes provide insufficient or incorrect information. However, using more advanced methods of quantitative
analysis can be helpful to achieve better results in the determination of epileptogenic zone (EZ).

In this study, patient’s real head model which consists of 3 homogeneous layers inside each other (brain, skull,
scalp) was determined. Surface segmentation and triangulation is done by using ASA software. Surface
boundaries between tissues which constitute the brain, the skull and scalp are obtained from three dimensional
MR image data. After placing surface electrodes according to 10-20 system on the scalp, brain waves were
analyzed using ASA software with 4 different inverse solutions (MUSIC, LORETA, sLORETA dipol fit).

Scalp VEEG ictal and interictal EEG data of a thirty-one year old man who has complex partial seizures for 20
years and has 2-3 seizures in a week despite having triple antiepileptic drug theraphy and whose MRI and PET
analysises are negative, was analyzed.

RESULTS: It is shown that there was an average of 1 cm difference between 4 different inverse solutions in
surface EEG. LORETA revealed spatially smooth electrical source distributions whereas MUSIC and dipole fit
methods were able to demonstrate more focal sources that may be responsible for epileptogenesis.
CONCLUSION: Knowledge obtained from EEG source localization may help determine the epileptic zone for the
patient on whom an intracranial recording will be performed. These findings may play an important role for the
locations and number of the subdural and/or depth electrodes after epilepsy surgery.

Keywords: EEG source localization, Inverse problem, Epileptogenic zone, Epilepsy

We acknowledge Adil Deniz Duru and Ahmet Ademoglu from Bogazici University Institute of Biomedical
Engineering for their introducing us to EEG Source Localization.
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Deneysel olarak epilepsi olusturulmus fare beyninde radyofrekans radyasyonun
nitrik oksit diizeyi lizerine etkisi
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AMAG: Epilepsi beyinde bir grup sinir hiicresinin anormal elektriksel desarjlarina bagh olarak gegici motor, duyu
veya suur bozuklugu olarak ortaya gikan bir hastaliktir. Sinirsel ileti isleminde bir nérotransmitter olarak rol
oynayan nitrik oksitin pek cok nérolojik rahatsizhidin gelisimi ve ilerlemesinde rol oynadidi bilinmektedir.
Galismamizda radyofrekans radyasyon (RFR) maruziyetinin deneysel olarak epilepsi atagi olusturulmus fare
beyninde nitrik oksit diizeyi lizerindeki etkilerini incelemeyi amacladik.

GEREC ve YONTEM: Calismamizda 20-25 gramlik toplam 18 adet sekiz haftalik Swiss-Albino cinsi disi fareler
kullanildi. Standart aydinlatma ve beslenme kosullarinda bekletilen farelerde epileptik ataklar 60 mg/kg
intraperitoneal Pentilenetetrazol (PTZ) uygulamasi ile olusturuldu. Kontrol grubuna (n=9) yalnizca PTZ
uygulamasi yapilirken, RFR grubuna ise (n=9) 60 dakika RFR uygulamasi + PTZ uygulamasi + 30 dakika RFR
uygulamasi yapildi. Calismanin bitiminde hayvanlar ketamin ve ksilazin anestezisi altinda 6tenazi edildiler ve
beyin dokulari cikarildi. Doku total nitrik oksit (NO) dizeyleri Griess yontemi ile galisildi. Sonuglar istatistiksel
olarak student t testi kullanarak dederlendirildi. p<0.05 degerleri anlamli kabul edildi.

BULGULAR: RFR uygulamasinin deneysel olarak epilepsi indiklenmis fare beyni dokularinda NO dlizeyleri
acgisindan anlamh bir artisa neden oldugu gérildi (p<0.05).

SONUG: Calismada elde ettigimiz bulgular RF elektromanyetik alanlarinin epilepsi atagi esnasinda NO Uretimini
arttirdigini géstermektedir. Bu sonuglar epilepsi atagi esnasinda RFR’nin nitrojen serbest radikal Gretimini
arttirarak epilepsi atagini siddetlendirdigine isaret edebilir.

Anahtar Kelimeler: Radyofrekans radyasyon, epilepsi, nitrik oksit.

Effects of radiofrequency radiation on nitric oxide levels in PTZ induced epileptic
mouse brain

OBJECTIVES: Epilepsy is one of the most common neurologic disorders in which the patient experiences
chronic abnormal bursts of electrical discharge in the brain. It may cause severe and continuous seizure
activity. Nitric oxide (NO) is a neurotransmitter and overproduction of NO may play a role in chronic
neurological disorders such as epilepsy. In this study we investigated the effects of RFR exposure on nitric oxide
levels in mouse brain during epileptic seizure.

MATERIALS & METHODS: The study was carried out in accordance with national and international laws and
approved by Local Ethics Committee of Gazi University. A total of 18 adult female Swiss albino mice weighing
25 - 35 g were used in the study. The epileptic seizure was induced by pentylenetetrazole (PTZ) injection 60
mg/kg introperitoneally. Two groups were studied: Control group: RF off + PTZ treatment + RF off (RF -/-)
(n=9) RFR group: RF on (1 hour)+ PTZ treatment + RF on (1/2 hour)(RF +/+) (n=9). At the end of the study,
animals were sacrificed by injection of ketamine and xylazine combination and brain tissues were removed.
Tissue total nitric oxide (NO) levels were obtained using the Griess assay. The results were analysed using
Student’s t test. The accepted level of significance was set at p < 0.05.

RESULTS: The level of NO increased significantly in the RF exposed brain tissues when compared to the control
group (p<0.01).

CONCLUSION: The results of our study showed that RF electromagnetic fields may increase NO levels during
epileptic seizure. This results may be an evidence that RFR is worsening the epileptic seizures by increasing
nitrogen free radical formation.

Keywords: Radiofrequency radiation, epilepsy, nitric oxide
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Deneysel epilepside sicanlarda eritrositlerin mekanik 6zelliklerinde degisiklikler

A. Seda Artis, Erdem Basaran, Seval Keloglan, Sami Aydogan, Nazan Dolu
Erciyes Universitesi Tip Fakdiltesi Fizyoloji Anabilim Dali, Kayseri

Erciyes University Faculty of Medicine, Department of Physiology, Kayseri, Turkey

AMAGC: Epilepsi, tekrarlayan nobetlerle karakterize ve beyinde reaktif oksijen tlirevlerinin artmasina vyol
acabilen kronik bir hastaliktir. Beyin gibi eritrositler de epilepsinin neden oldugu oksidan hasardan
etkilenebilirler ve hemoglobinin otooksidasyonu ile olusan oksijen radikallerine devamli maruz kalirlar.

GEREC ve YONTEM: 16 sican epileptik grup ve kontrol grubu olmak (izere rastgele iki esit gruba ayrilmistir.
Epilepsi, 38 glin sliresince glinasiri yapilan i.p. pentilentetrazol enjeksiyonlari ile olusturulmustur. Bu slirenin
sonunda alinan kan o6rneklerinden eritrosit deformabilitesi, agregasyonu ve % ozmotik hemoliz tayinleri
yapilmistir.

BULGULAR: Eritrosit uzama indeksi ve % ozmotik hemoliz epileptik grupta kontrol grubuna gére anlamh olarak
distk bulunmustur (her birinde p<0.05). Epileptik grupta agregasyon indeksi ise kontrol grubundan daha
yuksek 6lgllmustir (p<0.05).

SONUC: Deney grubunda gozlenen deformabilitede azalma ve agregasyon indeksinde artma, epileptik
ndbetlerin eritrositler Uzerindeki olumsuz etkisini godstermektedir. Ayrica eritrositlerdeki oksidan hasarin
mekanik bozulmanin yerlesmis mekanizmalarindan biri oldugu ve epileptik ndbetlerin eritrosit antioksidan enzim
aktivitelerinde azalmaya yol agabilecedi bilinmektedir. O halde mevcut galismanin bulgularinin epileptiklerde
olusan oksidan-antioksidan degisikliklerine bagl olarak gézlendigini 6ne slirmek mumkundur.

Anahtar Kelimeler: Epilepsi, Pentilentetrazol, Eritrosit deformabilitesi, Eritrosit agregasyonu, ozmotik hemoliz

Erciyes Universitesi Etik Kurulu tarafindan onaylanmistir.

Changes in mechanical properties of erythrocytes in experimental epilepsy in
rats

OBJECTIVES: Epilepsy is a chronic disorder characterized by recurrent seizures which can increase the content
of reactive oxygen species generation in the brain. Erythrocytes like the brain may be vulnerable to oxidative
stress induced by epilepsy and are exposed to oxygen radicals continuously generated via the autooxidation of
hemoglobin. This is the first study aiming to investigate rheological properties of erythrocytes in epilepsy
induced by multiple injections of pentylentetrazol.

MATERIALS & METHODS: Experimental procedures were approved by the Institutional Animal Care and Use
Committee of Erciyes University. 16 rats were randomly divided into two equal groups: epileptic and control.
Epilepsy was induced by i.p. pentylenetetrazol injections every second day for 38 days. At the end of this
period, erythrocyte deformability, aggregation and % osmotic hemolysis were determined from blood samples.
RESULTS: Erythrocyte elongation index and % osmotic hemolysis were found to be significantly lower in
epileptic group than control (both p<0.05). Aggregation index of the epileptic group were higher than that of
the control group (p<0.05).

CONCLUSION: Decrease in the deformability and increase in the aggregation index observed in the
experimental group reflect a negative effect of the epileptic seizures on the erythrocytes. It is also known that
oxidative damage in erythrocytes is one of the well established mechanisms of mechanical impairment and
epileptic seizures may cause decreased erythrocyte antioxidant enzyme activities. So, it is possible to speculate
that the findings observed in the present study might depend on the changes in oxidant-antioxidant system
occurring in epileptics.

Keywords: Epilepsy, Pentylenetetrazol, Erythrocyte deformability, Erythrocyte aggregation, Osmotic hemolysis

Approved by the Ethical Committee of Erciyes University.
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iskemik optik noropatili bir ergende deri kan akimi diizenleniminin fraktal
analizi
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AMAC: Okiler kan dolasiminin diizenlenimi 6n kol derisindeki mikrodolasimdan farklilik gdstermekle birlikte
aralarinda iliski oldugunu gésteren kanitlar vardir. Galismanin amaci, iskemik optik noropatili (ION) ve
potansiyel olarak iskemik etiyolojiyi temsil eden bir hastada deri kan akimini dizenleyen mekanizmalardan
kusurlu olanlari belirlemektir.

GEREC ve YONTEM: Deri kan akimi, kisiler yatar pozisyonda iken &n kolun volar bélgesinden laser Doppler
flowmetre (LDF) ile kayitlanmistir. 15 dakikalik bazal kaydi lokal isisal uyarana (42°C) karsi yanitin g6zlendigi
ikinci bir 15 dakikalk kayit izlemistir. Bu LDF zaman serileri bir fraktal analiz (detrended fluctuation analysis
DFA) yoéntemi ile analizlenerek hastadaki deri kan akimini diizenleyen mekanizmalar denk yastaki (15 yas) bir
kontrol ile karsilastirilmistir. DFA, edilimleri yok ederek bir zaman serisinin (LDF) fraktal korelasyon 6zelliklerini
(o dlgek Usselleri) bulmada kullanilan bir yéntemdir.

BULGULAR: LDF sinyallerine DFA uygulandiginda farkl a parametreleri elde edildi. Lokal kan akimi kontrol
mekanizmalarina karsilik gelen Ussel icin a.= 0.985+0.019 dederini bulundu ve bu deder isisal uyaranla
dedismedi. Bununla birlikte, hastada bulunan a. = 0.793+0.016 dederi kontrolle karsilastirildiginda anlamh
sekilde kigukti (p<0.001). Periferik arteriyal sistemin kardiyak pulsasyonlari mikrovaskiler yapilara iletiimesini
engelleme fonksiyonu (cushioning) ile ilgili Ussel saglikh bireyde ac =1.488+0.020 idi ve bu deder lokal isisal
uyaranla artarak 1.637+0.021 oldu (p<0.001). Bunun tersine, bu Ussel hastada ac =1.694+0.021 dederine
kadar zaten artmisti ve lokal isisal uyaranla da degismedi.

SONUG: Elde edilen bulgular hastada mikrovaskiiler endotel fonksiyon bozuklugunun yani sira periferik arteriyel
sistem fonksiyonlarinin da kusurlu oldugunu distndirmektedir.

Anahtar Kelimeler: Iskemik optik néropati, On kol deri kan akimi, Detrended fluctuation analiz, LDF, Endotel
fonksiyon bozuklugu

Fractal analysis of skin blood flow regulation in an adolescent with
ischemic optic neuropathy

OBJECTIVES: Although the regulation of the ocular circulation might be different from forearm skin
microvascular beds, there is evidence for a relationship between them. The aim of this study was to assess the
impaired mechanisms of cutaneous blood flow regulation in a patient with ischemic optic neuropathy (ION),
potentially representative of the condition of ischemic etiology.

MATERIALS & METHODS: Skin blood flow (SBF) was measured with a laser Doppler flowmeter (LDF) on the
volar site of the forearm with the subjects in supine position. After 15 min baseline recording, local thermal
stimulus (42°C) was applied for another 15 min to assess the reactivity of the skin microvascular beds, and LDF
signal was recorded continuously. The regulatory mechanisms of SBF in patient were compared with the age-
matched healthy control by studying the detrended fluctuation analysis (DFA) of LDF time series. DFA is a
method used to find the fractal correlation coefficients (scaling exponents, a) of a time series (LDF) by filtering
out trends.

RESULTS: DFA of a LDF signal yields different scaling exponents (a). We found a,= 0.985+0.019 for the
scaling exponent corresponding to the local regulatory mechanisms of blood flow and it did not change with
local heating in the control. However, a. = 0.793+0.016 was significantly smaller in the patient compared with
control (p<0.001). The scaling exponent that reflects the cushioning function of peripheral arterial tree was ac
=1.488+0.020 and was increased to 1.637+0.021 with local heating in the control (p<0.001). In contrast, this
scaling exponent, ac, was already increased to 1.694+0.021 in the patient and it did not change significantly
with local heating.

CONCLUSION: Our findings suggest that the local regulatory and the cushioning peripheral vascular functions
are impaired in patient with ION.

Keywords: Ischemic optic neuropathy, Forearm skin blood flow, Detrended fluctuation analysis, LDF,
Endothelial dysfunction.
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iskemik sican beyninde ERK/pERK ekspresyonlarinin arastiriimasi
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AMAG: Inme, agir nérodejeneratif sonuglari olan &nceden tahmin edilemeyen bir durumdur. Mitojence
aktiflestirilmis protein kinazlar ve hiicre disi sinyalle dizenlenen kinazlar (ERK) sinyal iletiminde gérevlidir. Bu
galismanin amaci karotid arterleri oklide olmus (CAO) sican beyninde ERK1/2 ekspresyonlari ve
fosforilasyonlarinin zaman iginde nasil degistigini incelemektir.

GEREC ve YONTEM: 48 erkek Wistar sican (250-300 g) sekiz gruba rasgele ayrilmistir. Gruplar reperfiizyon
strelerine gore (h saati, w haftayi, C kontroll tanimlar): 24h-C, 24h-CAO, 1w-C, 1w-CAO, 2w-C, 2w-CAO, 4w
C, 4w-CAO belirlemistir. Bilateral karotid arterler 10 dakika boyunca oklide edilmis ve bu sirede hipotansiyon
olusturulmustur. Kontrol gruplarina gergek olmayan operasyon uygulanmistir. Beyinler gikariimis ve homojenize
edilmistir. Sitozolik ekstraktlarda ERK1/2, fosfo (p) ERK1/2 ve GAPDH proteinleri western blot ile incelenmistir.
BULGULAR: Bir ve iki haftalik reperflizyon sireleri sonunda ERK1 ekspresyonu anlamli olarak artmistir. ERK2
ekspresyonu sadece bir haftalik sireg sonunda artmis, ikinci haftada bu ylikselis kontrol grubu seviyesine
donmustlir. ERK1 in fosforile formu (pERK1), anlaml olarak ikinci hafta sonunda artmistir. ERK2’ nin forforile
formu (pERK2) ise hem birinci hem ikinci hafta sonunda kontrollerden anlamli olarak ytiksektir.

SONUGC: ERK-pERK sinyalizasyonu noroprotektif mekanizmalar igin énemlidir. Elde ettigimiz sonuglara gére, 24
saatlik reperfiizyondan sonra ERK-pERK sinyalizasyonu, iletimde rol almamaktadir. Fakat ERK-pERK yolu bir
haftalik reperflizyondan sonra aktive olmustur. Akut faz sonrasi, hem ekspresyonlardaki hem
fosforilasyonlardaki artislar rejeneratif mekanizmalarla iligkili olabilir.

Anahtar Kelimeler: iskemi, Karotid arter okliizyonu, ERK1/2, pERK1/2, Sigan

Hacettepe Universitesi Hayvan Arastirmalar ve Etik Kurulunca onaylanmistir (2002/63-5). ODTU Arastirma
Fonunca desteklenmistir (Proje No: BAP-07.02.2009.00.01).

Investigation of ERK/pERK expressions in ischemic rat brain cortex

OBJECTIVES: Stroke is an unpredicted case resulting in severe neurodegeneration. Mitogen activated protein
kinase and extracellular signal-regulated kinase (ERK) take place in signal transduction. The aim of this study is
to study how protein expressions and phosphorylation of ERK1/2 occur in carotid artery occluded (CAO) rat
brain in a time course.

MATERIALS & METHODS: 48 male Wistar rats (250 - 300 g) were divided into eight groups randomly.
Groups were categorized according to the reperfusion periods, (h represents hours, w represents weeks, and C
represents control): 24h-C, 24h-CAO, 1w-C, 1w-CAO, 2w-C, 2w-CAO, 4w C, 4w-CAO. Bilateral carotid arteries
were occluded for 10 minutes + hypotension was applied. Control groups were sham operated. Brains were
removed and homogenized. In cytosolic extracts western blot analyses of ERK1/2, phospho (p) ERK1/2 and
GAPDH were done.

RESULTS: ERK1 expression levels increased significantly after one and two weeks of reperfusion periods. ERK2
expression increased only after one week, the increase came back to control level after two weeks.
Phosphorylation of ERK1 increased significantly after two weeks of reperfusion. Phosphorylation of ERK2 was
significantly higher than controls after both one and two weeks of reperfusion periods.

CONCLUSION: ERK-pERK signaling is important for neuroprotective mechanisms. According to our results,
after 24 hours of reperfusion, ERK-pERK signaling does not take place in signal transduction. However ERK-
pERK pathway activated after one week of reperfusion. Increases in both expression and phosphorylation of
these kinases after acute phase may be related to the regenerative mechanisms.

Keywords: Ischemia, Carotid artery occlusion, ERK1/2, pERK1/2, Rat

Approved by Hacettepe University Committee for Ethics in Animal Research (2002/63-5). Supported by METU
Research Foundation (Project number: BAP-07.02.2009.00.01).
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PAI-1 4G/5G polimorfizmi inme ile iliskili degil: Bir 6n calisma

Firdevs Eraslan’, Sibel Benli*, Hasibe Verdi?, Mintire Kilinc Toprak®, Yaprak Yiimaz?, Ufuk Can’,
Yildiz Kaya®, Fatma Belgin Atac?

'Baskent Universitesi, Tip Fakiiltesi, Néroloji Anabilim Dali, Ankara
2Baskent Universitesi, Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Ankara

!Baskent University, School of Medicine, Department of Neurology, Ankara, Turkey
2Baskent University, School of Medicine, Department of Medical Biology, Ankara, Turkey

AMAC: Fibrinolitik sistemdeki bozukluk inme riski ile iliskilidir. Plasminojen aktivator inhibitéri-1 (PAI-1)
fibrinolitik sistemin ana bilesenidir ve transkripsiyonel diizeyde regiile edilmektedir. 4G alleli plazmadaki ylksek
PAI-1 aktivitesi ile iliskilidir ve aterosklerozu tetikleyen bir faktér oldugu bildirilmistir. Ancak, serebrovaskiler
hastalik acgisindan sonuglar cgeliskilidir. Bu 6n calismada inme ile PAI-1 4G/5G polimorfizmi arasindaki iligki
arastinilmistir.

GEREC ve YONTEM: PAI-1 4G/5G genotiplemesi 100 inme hastasi ve normal popiilasyonu temsil eden 100
saglikli kontrol 6érneginde PCR-RFLP analizi ile gergeklestirilmistir.

BULGULAR: inme ve inme alt guruplar ile kontrol érnekleri arasinda PAI-1 genotipi dagihmi agisindan anlamli
bir fark bulunamamistir.

SONUG: Inmenin karmasik ve multifaktériyel dogasi nedeni ile PAI-1 varyantlarinin uygun cevresel ve
molekiler faktérler ile birlikte inme riskinin gelisimini etkileyebilece§i dusinilmektedir. inmeye neden
olabilecek molekiler yatkinhk faktdrlerinin saptanmasi igin aday genler ile yapilacak calismalara ihtiyag vardir.
Bu galismalar yeni tedavilerin gelistirilmesine yardimci olabilir.

Baskent Universitesi Arastirma Fonu KA08/29’ nolu proje cercevesinde gerceklestirilmistir.

PAI-1 4G/5G polymorphism is not associated with stroke: A preliminary report

OBJECTIVES: Impairment of fibrinolytic system may be particular relevance to the risk of stroke. Plasminogen
activator inhibitor (PAI-1) is the central component of the fibrinolytic system and regulated at transcriptional
level. The 4G allele was associated with higher plasma PAI-1 activity and reported as a promoting factor of
atherothrombosis. But results for cerebrovascular disease have been conflicting. In this preliminary study the
relation between PAI-1 4G/5G polymorphism and stroke was investigated.

MATERIALS & METHODS: The PAI-1 4G/5G polymorphism was genotyped by PCR-RFLP analysis in 100 stoke
patients and 100 healthy control subjects, representative of the general population.

RESULTS: No significant difference in PAI-1 genotype distribution between neither the stroke nor the stroke
subtypes and control subjects was observed.

CONCLUSION: We may speculate that PAI-1 variants may affect the development of stroke risk only in concert
with other environmental and molecular factors due to the multifactorial and complex nature of stroke. Further
studies with other genes are required for the identification of molecular predisposing factors for stroke that may
help in the development of new treatments.

Supported by the Baskent University Research Fund (Project Number KA08/29).
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10 mm uzunlugundaki Y tiip yardimiyla yapilan hipoglossal-fasiyal anastomozun
sinir olusumu ve kollateral dallanmanin azaltilmasina katkisi
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AMAGC: Cerrahi gerektiren periferik sinir yaralanmalarinin onarim sonuglari foksiyonel agidan genellikle
yetersizdir. Caismamizda n.hypoglossus’un proksimal ucunun, n.facialis’in zygomatic ve buccal dallarina Y-tip
ile entlblle edilmesinin aksonal yol bulma, kas innervasyonu ve vibrissal hareketlerin kalitesi Gzerine etkisini
arastirdik.

GEREC ve YONTEM: Kirk sekiz inbred disi sican kullanildi. Y tipl (izogenik abdominal aorta) yardimiyla
yapilan hipoglossal-fasyal anastomozda (HFA) n. hypoglossus’un proksimal ucu Y tlplin uzun bacadina, n.
facialis’in buccal ve zygomatic dallari da tlipin kisa bacaklarina entibile edildi. HFA Y-tlpun vibrissal motor
performans, kollateral aksonal dallanmanin derecesi ve néro-muskiler kavsagin innervasyon paterni Uzerine
etkileri HFA-koaptasyon (direk dikim) metoduyla dérdiincli ayin sonunda karsilastirildi.

BULGULAR: HFA-Y-tlip ile onarim metodu HFA-koaptasyonla karsilastirildiginda, HFA-Y-tipln kollateral
dallanmay! istatistiksel olarak anlamh sekilde azalttigi belirlendi (%21+7'den %11+6’ya). Noro-muskiler
kavsakta poli innervasyonu azaltamadigi ve fonksiyonel iyilesmeyi saglayamadigi gézlemlendi.

SONUC: Kesik sinir uglarinin Y tip yardimiyla birlestirilmesinin, koaptasyonla meydana gelen baskiyl ortadan
kaldirarak aksonal yol bulmayi kolaylastirdigi distnilebilir. Ancak vibrissal kaslarin biometrik analizlerinin
fonksiyonel bir diizelmeyi isaret etmemesi, poli-néronal innervasyonun fonksiyonel iyilesme (zerinde kollateral
dallanmadan daha belirleyici bir rol oynadigini gostermektedir. Kas liflerinin poli innervasyonun aktiviteye
bagimh olmasi ve maniplle edilebilmesi sebebiyle, bu calismanin sonuglari HFA sonrasi klinik olarak
uygulanabilir ve etkili tedavilerin tasarlanmasi ve uygulanmasi umudunu dogurmaktadir.

Anahtar Kelimeler: Motor ndron, Sinir onarimi, N. facialis, N. hypoglossus, Fonksiyonel iyilesme

Hypoglossal-facial anastomosis over a 10 mm gap bridged by a Y-tube-conduit
enhances neurite regrowth and reduces collateral axonal branching
at the lesion site

OBJECTIVES: The outcome of severe peripheral nerve injuries requiring surgical repair (transection and
suture) is usually poor. Study’s main objective is to test whether or not entubulation of the hypoglossal nerve
into a Y-tube conduit connecting it with the zygomatic and buccal facial nerve branches would improve axonal
pathfinding at the lesion site, quality of muscle reinnervation and recovery of vibrissal whisking.

MATERIALS & METHODS: Fourty-eight young adult female inbred rats were used. For hypoglossal-facial
anastomosis (HFA) over a Y-tube (HFA-Y-tube) the proximal stump of the hypoglossal nerve was entubulated
and sutured into the long arm of a Y-tube (isogeneic abdominal aorta with its bifurcation). The zygomatic and
buccal facial branches were entubulated and sutured to the short arms of the Y-tube. Restoration of vibrissal
motor performance, degree of collateral axonal branching at the lesion site and quality of neuro-muscular
junction (NMJ) reinnervation were compared to animals receiving HFA-Coaptation (no entubulation) after 4
months.

RESULTS: HFA-Y-tube reduced collateral axonal branching (from 21+£7% to 11+6%). However it failed to
reduce the proportion of polyinnervated NMJ and did not improve functional outcome when compared to HFA-
Coaptation.

CONCLUSION: Elimination of compression by tightly opposed nerve fragments improved axonal pathfinding.
However, biometric analysis of vibrissae movements did not show positive effects suggesting that polyneuronal
reinnervation - rather than collateral branching - may be the critical limiting factor. Since polyinnervation of
muscle fibers is activity-dependent and can be manipulated, the present findings raise hopes that clinically
feasible and effective therapies after HFA could be soon designed and tested.

Keywords: Motor neuron, Nerve repair, Facial nerve, Hypoglossal nerve, Functional recovery
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Dorsal kék gangliyonu noron kiiltiirlerinde aksotomi izlenimleri
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AMAC: Noronlarin sitoplazmik uzantilarinin hasarlanmasi durumunda perikaryonda ve hasar yerinin hem
proksimal hem de distal kisminda gesitli degisiklikler tanimlanmistir. Akson hasarlanmasi sonrasinda, kimi
zaman geri dénusumsiz dejeneratif yolaklar Gzerinden néronlarin 6limu gergeklesirken, bu tir durumlarda
blylk oranda kalsiyumun bas rol oynadidi cesitli mekanizmalar sorumlu tutulmustur. Ancak aksonal lezyonlar
her zaman noéron 6limine neden olmaz. Distal parganin tekrar rejenere olmasi ile fonksiyon kayiplarinin tekrar
kazanilmasi da mimkindir. Bu calisma kiltlir ortaminda, dorsal kék gangliyonlari néronlarinda aksotomi
sonrasinda proksimal dallarin ve kesi uzakhginin hayatta kalmaya etkilerini arastirmak igin planlandi.

GEREC ve YONTEM: Calismada ergin, Balb-C farelerinden elde edilen dorsal kék gangliyonlarinin hiicre kiltiiri
protokolleri sonucu izolasyonu yapilan noéronlarinin kdltirleri kullanildi. 48 saat sonra, kiltlire edilen, farkli
oranlarda aksonal dallanmalara sahip ve canl néronlardan farkli mesafelerden (50, 100, 150 mikrometre) lazer
mikrodiseksiyon mikroskobu altinda aksonal kesiler yapilarak zaman aralikli mikroskopta 24 saat stireyle takibe
alinarak 5 dakika araliklarla gérintilendi.

BULGULAR: Yapilan dederlendirmeler sonucunda aksotomi mesafesinin perikaryona uzakhdi ile ndéronlarin
hayatta kalma oranlari ve aksotomi yapilan noktanin proksimalindeki var olan aksonal dallarin sayisinin artmasi
ile néronlarin hayatta kalma oranlari arasinda dogru bir orantinin oldugu gézlendi.

SONUG: Bu bulgularin isigr altinda travmalarin perikaryona olan uzakliklarinin ve proksimal dallarinin varliginin
néronlarin hayatta kalmasinda 6nemli bir etken oldugu ve hayatta kalan néronlarin sayisinin artmasi dolayisiyla
kaybedilen noéronal fonksiyonlarin tekrar kazanilabilmesi ihtimalinin daha fazla olabilecegi distntlmektedir.

Anahtar Kelimeler: Dorsal kék gangliyonu, Hicre kultirt, Aksotomi, Noéron 8lumi

Axotomy of cultured dorsal root ganglion neurons

OBJECTIVES: Changes occurring in the proximal and distal parts of the cut and changes in the soma after
lesioning the cytoplasmic processes have been described. After axotomy neuronal death occurs often via
irreversible degenerative pathways and mechanisms involving calcium are mostly responsible for the death.
However axonal lesions do not always result in neuronal death. It is sometimes possible to reverse the
functional loss by regeneration of the distal part. The aim of this study was to investigate the effects of
proximal branches and the distance of the lesion on neuronal survival.

MATERIAL & METHODS: Isolated cell cultures were prepared from dorsal root ganglia of adult Balb-C mice.
After 48 h culturing period, axons were transected with a laser micro dissection beam at different distances
from soma (50, 100 and 150 micrometers). The cut axons were observed every 5 minutes for 24 h with time-
lapse microscopy.

RESULTS: The findings showed that closer cuts from the soma resulted in a higher ratio of neuronal death.
There was a relation between the presence and number of branches proximal to the site of the lesion and the
ratio of neuronal survival.

CONCLUSION: The distance of the lesion from soma and the presence of proximal branches were important
factors for neuronal survival and this would increase the chance of functional recovery from neuronal damage.

Keywords: Dorsal root ganglion, Cell culture, Axotomy, Neural death
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AMAC: Deneysel galismalar alfa lipoik asitin (LA) omurilik hasarina karsi néron koruyucu etkilerini ortaya
koymustur. Klinikte omurilik yaralanmasi sonrasinda en Onemli komplikasyonlardan biri mesaneye ait
sorunlardir. Bu nedenle omurilikte koruyucu olan LA'nin mesanedeki biyokimyasal, histolojik ve fonksiyonel
degisikliklere etkisinin incelenmesi amaclanmistir.

GEREC ve YONTEM: Erkek Wistar albino siganlar (300 - 350 g); kontrol, spinal kord travmali (SKT) ve SKT+
LA grubu olmak lzere 3 gruba ayrilmistir. Travma olusturmak igin anestezi altinda laminektomi yapilarak 10
g’lik adgirhk 10 cm yukseklikten T10 dlizeyinde dustrtlmUstir. Daha sonra sicanlara a-LA (50 mg/kg/gin, ip) bir
hafta slreyle verilmistir. Sekizinci gin motor skorlari dederlendirilerek fonksiyonel (izole organ banyosunda
kasilma-gevseme yanitlari), biyokimyasal (malondialdehid, MDA; glutatyon, GSH; sinir bliyime faktéri, NGF;
kaspaz- 3, luminol ve lusigenin kemiluminesansi) ve histolojik incelemeler icin mesane gikariimistir.
BULGULAR: Mikroskopik incelemede SKT mesanenin detrusor kas tabakasi kalinhdinda anlamh (p>0.001)
neden oldugu gozlendi. Karbakolle kasilma ve papaverinle gevseme yanitlarinda anlaml artisa neden olmustur
(p<0.05-0.001). Mesane dokusunda SKT'de MDA, Kaspaz-3, luminol, lusigenin kemiluminesansi yiikselirken,
GSH ve NGF azalmistir (p<0.05) . LA tedavisi bu degisikliklere bir miktar etkili olmakla birlikte (p<0.05-0.001)
motor fonksiyonlari diizeltememistir.

SONUC: Elde edilen bulgular LA'nin SKT sonucu bozulan mesane tonus kontroliinde ve oksidan hasarin
azaltiimasinda etkileri olabilecegini gostermektedir.

Anahtar Kelimeler: Lipoik asit, Omurilik yaralanmasi, Travma, Mesane, NGF, Kaspaz 3

Effects of alpha lipoic acid on spinal cord injury induced changes in the rat
urinary bladder

OBJECTIVES: Alpha lipoic acid (LA) was shown to exert neuroprotection in spinal cord tissue following
experimental trauma. Urinary bladder complaints are frequent in patients with spinal cord injury. Thus, the
protective effects of LA on biochemical and histological changes in bladder as well as functional studies were
assessed.

MATERIALS & METHODS: Wistar albino rats were divided as control, spinal cord injury (SCI), and LA (50
mg/kg/day, ip) treated SCI groups (SCI+ LA). The standard weight-drop (100 g/cm force at T10) method was
used to induce a moderately severe SCI. One week after the injury, neurological examination was performed
and the rats were decapitated. Bladder samples were taken for histological examination, functional (isolated
organ bath) studies and for the measurement of biochemical parameters (malondialdehyde, MDA; gluthathione,
GSH; nerve growth factor, NGF; caspase-3, luminol and lucigenin chemiluminescences).

RESULTS: SCI caused a significant (p<0.001) increase in the detrusor muscle thickness. It increased the
contractility responses to carbachol and relaxation responses to papaverine (p<0.05-0.001). There were also
significant alterations in MDA, caspase-3, luminol and lucigenin chemiluminescences with concommittant
decreases in NGF and GSH (p< 0.05). Although LA treatment improved biochemical, histological and functional
(contactility and relaxation responses) changes (p<0.05-0.001), it failed to lead to a significant recovery in the
neurological function.

CONCLUSION: These results may indicate that LA may have a role in regulation of the bladder tonus via its
antioxidant and anti-inflammatory actions.

Keywords: Lipoic acid, Spinal cord injury, Trauma, Bladder, NGF, Caspase 3
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Akson rejenerasyonunda SRF, Elk-1, Elk-p, Pea-3 SAP-1 ve proteinlerinin
rollerinin arastiriimasi

Nese Aysit?, Giirkan Oztiirk?, Isil Aksan-Kurnaz?

'istanbul Medipol Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, istanbul )
2Yeditepe Universitesi, Mithendislik ve Mimarlik Fakiiltesi, Genetik ve Biyomiihendislik Bélimii, istanbul

Istanbul Medipol University, Faculty of Medicine, Department of Physiology, Istanbul, Turkey
2Yeditepe University, Faculty of Engineering and Architecture, Department of Genetics and Bioengineering, Istanbul, Turkey

AMAC: ETS transkripsiyon faktor ailesinden Elk-1, Elk-p, SAP-1, SRF ve Pea-3 sinir sisteminin gesitli
asamalarinda tespit edilmistir. Bu calismanin amaci noérorejeneratif silreglerde ETS transkripsiyon faktor
ailesinin rollerini aragtirmaktir.

GEREC ve YONTEM: Fare arka kok ganglionlari ayristirilarak primer duyu néron kiltirleri yapildi.
Inkiibasyonun 48. Saatinde néronlarin aksonlari kesilmeden tespit edilerek Elk-1, Elk-P, Sap-1, SRF ve Pea-3
antikorlari ile immunohistokimyasal olarak isaretlendi; konfacal mikroskopta goriuntilendi.

BULGULAR: Flouresan boyanma parlakliina gére belirlenen hicre gévdelerindeki Elk-1, Elk-p, SAP-1, SRF ve
Pea-3 immunoreaktivitelerinin uzattigi akson agi ve dallanma sayisiyla herhangi bir korelasyon tespit edilmedi.
SONUGC: Noronlarin akson uzatmalari ile transkripsiyon faktérlerinin seviyeleri arasinda herhangi bir iliski tespit
edilememistir. Literatlirde Ozellikle Pea-3’iin akson uzatmasi ve hedef doku innervasyonu ile iliskileri géz 6niine
alindiginda daha beklenmedik bir sonug kiltlirdeki néronlarin rejenerasyonu ile iliskisinin bulunamamasi oldu.

Anahtar Kelimeler: ETS transkripsiyon faktorleri, Elk-1, Elk-p, Pea-3, SAP-1

Investigation of roles of transcription factors Elk-1, Elk-p, Pea-3 SAP-1 and SRF
proteins in axonal regeneration

OBJECTIVES: ETS domain transcription factors, such as Elk-1, phospho-Elk-1, SAP-1, SRF and Pea-3 have
previously been shown to play critical roles in the nervous system. The aim of this study was to determine the
role of ETS domain transcription factor family in the neuroregenerative processes.

MATERIALS & METHODS: Primary sensory neuron cultures were set up by dissociating mouse dorsal root
ganglia. At the 48th hour of the incubation period cells were fixed and immunohistochemically labelled with Elk-
1, p-Elk-1, SAP-1, SRF and Pea-3 antibodies without cutting the axons. They were visualized with confocal
microscopy.

RESULTS: There was no correlation between the number of branching and axon network extended by
immunoreactivity of Elk-1, p-Elk-1, SAP-1, SRF and Pea-3 found in cells of the soma which are determined
according to flouresence staining and shining.

CONCLUSION: Axonal growth had no association with the level of transcription factors. Particularly the lack of
correlation between Pea-3 and neuronal regeneration is unexpected on account of the literature findings about
Pea-3 transcription factor’s role in axonal branching and target tissue innervation.

Keywords: ETS transcription factors Elk-1, Elk-p, Pea-3, SAP-1
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Siyatik sinirin farkh hasar modellerinde sinirin morfolojik ve ultrastriiktiirel
analizi

Bahadir Murat Demirel’, Leyla Sat?, Arzu Hizay®, Gamze Tanribver?, Umut Ozsoy?, Saffet Oztiirk?,
Levent Sarikgioglu®, Necdet Demir?, Nurettin Oguz’

!Akdeniz Qniversitesi, Tip Fakultesi, Anatomi Anabilim Dali, Antalya
2Akdeniz Universitesi, Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Antalya

!Akdeniz University, Faculty of Medicine, Department of Anatomy, Antalya, Turkey
2Akdeniz University, Faculty of Medicine, Department of Histology and Embryology, Antalya, Turkey

AMAGC: Calismamizda siganda siyatik sinirin farkli hasar modelleri olusturularak, bu modellerin siyatik sinir
Uzerindeki etkilerinin morfolojik ve ultrastruktirel olarak incelenmesi amaglanmistir.

GEREC ve YONTEM: Calismada toplam 110 adet disi sican kullanilmistir. Deney gruplari, kontrol ve sham
gruplarina ek olarak, ezi, tam kesi ve yari kesi seklinde olusturulmustur. Her deney grubunda 10 denek olacak
sekilde kendi igerisinde postoperatif 48. saat, 14. giin ve 1. ay olmak Uzere (g alt gruba ayrilmistir. Ezi grubuna
30 saniye slreyle bir klemp yardimiyla ezi uygulanmistir. Tam kesi grubunda, siyatik sinir, transvers yénde
kesildikten sonra ug uca koapte edilmistir. Yari kesi grubunda ise sinir yariya kadar kesildikten sonra kesik uglar
koapte edilmistir. Operasyon 6ncesi ve sonrasi siyatik sinir hasar alani fotograflanmistir. Postoperatif slire
sonrasinda deneklerden siyatik sinir érnekleri alinarak, elektron mikroskobu analizleri yapilmistir.

BULGULAR: Elde edilen sonuglara gore siyatik sinirde hasar modeline gore histolojik ve ultrastriktirel olarak
farklihklar gézlemlenmistir. Sinir kesisi uygulanan grupta daha az oranda remiyelinize sinir lifleri izlenirken, ezi
grubunda daha iyi durumda olan sinir lifleri gézlenmistir. Yari kesi uygulanan grupta ise farkli alanlarda yerlesim
gorilen fasikilllerde dejenerasyon goézlenmistir.

SONUG: Calismamiz, farkh hasar modellerinin etkilerinin ortaya konulmasi ve dederlendiriimesi acisindan
oldukga ©6nemli olup, elde edilen sonuglarin ileride yapilacak olan calismalara temel olusturabilecedi
kanaatindeyiz. Sinirin tam kesilmedigi, yani parsiyel kesilerinde g6zlenen ve farkl alanlarda yerlesim gdsteren
fasiklllerde dejenerasyon godzlenmesi siyatik sinirin internal topografisinin rejenerasyon sirasinda énemli bir
faktor olusturdugunu kanitlamaktadir.

Anahtar Kelimeler: Siyatik sinir hasari, Ezi, Tam kesi, Yari kesi, Sican

Morphological and ultrastructuiral analysis of different injury models of sciatic
nerve

OBJECTIVES: The aim of the study was to produce different injury models on sciatic nerve and to examine the
effects of different injury models from morphological and ultrastructural point of view.

MATERIALS & METHODS: A total nhumber of 110 female rats were used. In addition to control and sham
groups, the rest of animals were divided into 3 different experimental groups: crush, total cut and hemisection.
Experimental groups were examined on postoperative 48th hour, 14th day and 1st month. The sciatic nerve
was crushed 30 seconds by a clamp. In total cut groups, transvers sectioning and then coaptation was
performed. In hemisection group, the sciatic nerve was cut transversely along the half of the width. All injury
zones were photographed before and after the operation. After the postoperative period sciatic nerve samples
were harvested and were processed for electron microscopical analysis.

RESULTS: According to our results, various histological and ultrastructural differences were observed on sciatic
nerve according on the nerve injury model. Less number of remyelinized nerve fibers was found in the total cut
groups; on the contrary we observed more and thick remyelinized fibers in the crush group. In the hemisection
group, fascicular degeneration, located in different areas of the total area of the nerve, was observed.
CONCLUSION: Our study is of importance to reveal the effects of different injury models on sciatic nerve.
Therefore, our data may yield a very important feature of peripheral nerve injury models and shed light to
further studies in this field. Observing fascicular degeneration located in various areas in the hemisection
groups reveals that internal topography of sciatic nerve is an important factor during regeneration.

Keywords: Sciatic nerve injury, Crush injury, Cut injury, Semi cut injury, Rat
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Melatoninin siyatik sinir ezi hasari sonrasindaki etkisi

Yasemin Kaya®, Fatos Belgin Yildirim?, Levent Sarikcioglu®, Necdet Demir?

'Akdeniz Universitesi, Tip Fakiiltesi, Anatomi Anabilim dali, Antalya
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!Akdeniz University, Faculty of Medicine, Department of Anatomy, Antalya, Turkey
2Akdeniz University, Faculty of Medicine, Department of Histology-Embryology, Antalya, Turkey

AMAGC: Melatonin yuksek lipofilik karekterde olup kan-beyin bariyerini kolaylikla gegebilen néronlarin tim
organellerini etkileyen bir bilesiktir. Bazi deneysel galismalarda melatoninin hidroksil ve peroksil radikallerine
karsl olan gigli antioksidant etkilerine sahip oldugu gdésterilmistir. Ratlarin deneysel yaralanmalarinda belirgin
sinir koruyucu etkisi farkli galismalarda gdsterilmistir. Melatoninin siyatik sinir ezi hasari sonrasi sinir koruyucu
etkisine ultrastriktirel ve fonksiyonel olarak bakmayi amacladik.

GEREC ve YONTEM: Calismamizda toplam 50 adet sican kullaniimistir. Sicanlar 4 gruba ayrilmistir, kontrol
(n:10), placebo (n:10), ezi+ Melatonin (-) (n:15), ezi+ Melatonin (+) (n:15). Ezi sol arka ayada uygulandi. Ezi
priformis kasinin en alt kenarinda siyatik sinir 30 sn sureyle klempe edilmesiyle yapildi. Melatonin 6 hafta
(42gin) sureyle 50mg/kg/gtlin intraperitonel olarak uygulandi.

BULGULAR ve SONUG: Literatiirde melatonin uygulamalarinin ultrastriktiirel 6zellikler Gzerine yararl etkileri
bildirilmis olmasina ragmen periferik sinir yaralanmalar l(zerine kombine bir analize (bizim bilgilerimize gére)
raslanmamistir.

Anahtar Kelimeler: Melatonin, TEM, Siyatik sinir

Effects of melatonin after blunt sciatic nerve injury: Ultrastructural and
functional study

OBJECTIVES: Melatonin has high liposolubility and penetrates all cellular membranes, blood-brain barriers
easily and shows its effects on all organelles of the neuron. Some experimental studies showed that melatonin
has strong antioxidant effects against hydroxyl and peroxyl radicals. Significant neuroprotection of melatonin on
experimental spinal cord injuries in rats has been shown by different studies. The aim of our study is to show
the neuroprotective effects of melatonin after blunt sciatic nerve injury from ultrastructural, and functional
points of view.

MATERIALS & METHODS: A total number of 50 rats were included in the present study. Rats were randomly
assigned to 4 groups: control (n:10), vehicle-treated (n:10), crush injury+ Melatonin (-) (n:15), crush injury+
Melatonin (+) (n:15). Crush injury was performed on the left hind limb. Crush was induced by clamping the
sciatic nerve at the lower border of the piriformis muscle for 30 seconds. Melatonin administered groups were
treated by intraperitoneal injection of 50mg Melatonin/kg/day for six weeks (42 days).

RESULTS & CONCLUSION: Although beneficial effects of Melatonin administration on ultrastructural
properties have been reported in the literature, analysis of its combined effects on peripheral nerve injury has
not, to our knowledge, been reported.

Keywords: Melatonin, TEM, Sciatic nerve, Crush injury
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Hiperbarik oksijen tedavisi omurilik hasarinda etkili mi?

Taner Dadci’, Kamil Dayan?, Mete Ertiirk®
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'Ege University, School of Medicine, Department of Physiology and Center for Brain Research, Izmir, Turkey
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AMAG: Bu calismada, deneysel omurilik hasarinda (OIH) uygulanan HBO (hiperbarik oksijen) tedavisinin
iyilesme uzerindeki etkisi arastirildi.

GEREC ve YONTEM: Sprague-Dawley cinsi 48 adet erkek sican kullanildi. Gruplar HBO almayan OIH grup ve
kontroli ile ameliyat éncesi HBO uygulamasi, ameliyat sonrasi HBO uygulamasi, ameliyat dncesi ve sonrasi HBO
uygulamasi ile bunlarin her birinin sham kontrol gruplari seklinde hazirlandi. Omurilik 6rneklerinin biyokimyasal
sonuglari ile siganlarin motor performanslari karsilastirildi.

BULGULAR: Laminektomi ile OIH'li grup karsilastirildiginda SOD, GPx, diizeylerinde anlamh artma (p<0.05)
NOS ve NO diizeylerinde (p<0.05) anlamli azalma yapilan travmanin yeterli oldugunu géstermistir. OiH;
PreopOiH ile Karsilastirldiginda NOS ve NO diizeylerinde anlamli artma (p<0.05), PostopOiH ile
karsilastirildiginda SOD diizeylerinde anlamli azalma (p<0,05) NOS ve NO diizeylerinde anlamli artma (p<0.05)
bulundu, OIH ile PrepostOiH karsilastirildiginda SOD ve GPx diizeylerinde anlamli azalma (p<0.05) NOS ve NO
diizeyinde anlamli artma (p<0.05) bulundu, PreopOiH ile PostopOiH karsilastirildijinda SOD diizeyinde anlamli
azalma (p<0.05) saptandi, PreopOIiH ile PrepostOiH karsilastirildiinda yine SOD diizeylerinde anlamli azalma
(p<0.05) bulundu, PostopOiH ile PrepostOiH karsilastirildijinda ise GPx diizeylerinde anlamli azalma (p<0.05)
saptandi. BBB skorlamasina gore vyapilan fonksiyonel iyilesmede ise OIH grubuna gére PostopOIH ve
PrepostOiH’ll gruplarda anlamh diizelme (p<0.05) bulundu. Katalaz diizeylerinde ise hicbir grup arasinda
anlamli bir fark saptanmadi.

SONUGC: Sonug olarak HBO uygulamasi torakal spinal sinir hasarinda biyokimyasal parametrelerde ve
fonksiyonel iyilesmede yararli bulunmustur.

Anahtar Kelimeler: HBO, Omurilik hasari, Superoksit dismutaz, Katalaz

Is hyperbaric oxygen therapy effective on the treatment of spinal
cord injury?

OBJECTIVES: In this study, the effect of HBO (hyperbaric oxygen) therapy on healing in experimental spinal
cord injury was addressed via the comparison of HBO’s effectiveness with preoperative, postoperative or
preoperative and postoperative administration.

MATERIALS & METHODS: 48 male Sprague-Dawley rats (200-250 gr.) were divided into eight groups. The
spinal cord injury (SCI) was applied with an aneurysm clip placed at the T9-11 level. Biochemical results of
spinal cord samples and functional healing of rats were compared.

RESULTS: When the laminectomy group was compared with the SCI group, the significant increase in SOD,
GPx levels (p<0.05) and significant decrease in NOS and NO levels (p<0.05) indicated the adequacy of the
trauma. When SCI and PreopSCI were compared, a significant increase (p<0.05) was detected in NOS and NO
levels, while the comparison of SCI and PostopSCI revealed a significant decrease in SOD levels (p<0.05) and a
significant increase in NOS and NO levels (p<0.05). The comparison of PreopOIH and PostopSCI indicated a
significant decrease in SOD levels (p<0.05), while the same significant decrease in SOD levels was observed in
the comparison of PreopSCI and PrepostSCI (p<0.05). In terms of functional healing, which was evaluated on
the basis of BBB scoring, significant improvement was detected (p<0.05) in PostopSCI and PrepostSCI, when
compared to the SCI group.

CONCLUSION: HBO therapy was found to be beneficial for thoracic spinal nerve damage in terms of
biochemical parameters and functional healing. While HBO therapy is already beneficial in preoperative period,
its benefits increase by orders of magnitude in postoperative period.

Keywords: HBO, Spinal cord injury, Superoxide dismutase, GPx
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Eskisehir'de Beyin Haftasi-2011 Etkinlikleri:
Cocuklar ve lise 6grencileri igin sinirbilimi

Ferhan Esen
Eskisehir Osmangazi Universitesi Tip Fakdiltesi Biyofizik Anabilim Dali, Eskisehir

Eskisehir Osmangazi University, Faculty of Medicine, Department of Biophysics, Eskisehir, Turkey

AMAGC: Beyin Farkindaligi Haftasi (Brain Awareness Week-BAW), beyin arastirmalarindaki ilerlemeler ve
yararlari konusunda toplumda farkindalk olusturmak amaciyla uluslararasi boyutta diizenlenen bir etkinliktir.
Uluslararasi farkindalik olusturma calismasi olan bu organizasyonun pargasi olarak Dana Alliance for Brain
Initiatives (DABI), European Dana Alliance for the Brain (EDAB), Society for Neuroscience (SfN), International
Brain Research Organization (IBRO) ve Federation of European Neuroscience Societies (FENS) her yilin mart
ayinda dizenlenen bu etkinlikleri koordine etmek, desteklemek ve duyurmak konusunda ortak gcaba
gostermektedirler.
Eskisehirde 12’'ncisini dizenledigimiz bu Beyin Farkindahgi Haftasinda, amacimiz anaokulu, ilkdgretim okullari
ve lise 6grencilerini, beyin ve sinir sisteminin fonksiyonlari konusunda, yaslari ile uyumlu bir bicimde egitmek ve
bilinglendirmektir.
PLANLANAN ETKINLIKLER:
1. Konferans (Haftanin acilis konusmasi): “Bilim Egitimi ve Louise Pasteur” baslkli konferans TUBA
Baskani Prof.Dr. Yiicel KANPOLAT tarafindan verilecektir.
2. Anaokulu ziyareti: “"Beynim en kiymetli hazinemdir”
Eskisehir Osmangazi Universitesi Anaokulu 6grencilerinin beyinlerini kesfettikleri ve 2 glin sliren gesitli
etkinlikler planlanmistir.
3. Okul ziyaretleri: "Sinir hiicresinden duyu organlarina”
Tip Fakdltesi 6grencileri Eskisehir'deki ilkogretim okullarinda 1’er saatlik konusma yapacaklardir.
4. Laboratuar turlari: Beyin Bilgi yarismasina katilan lise 6drencileri Anatomi ve Biyofizik
laboratuvarlarinda sunulacak gdsteri deneylerini izleyeceklerdir.
5. Dordiincii Beyin Bilgi Yarismasi: 8 Martta yapilacak olan yarismaya 12 okuldan, 6n elemeleri
okullarca yapilan, 57 lise 6grencisi katilacaktir.
6. Sergi: “Beyin ve Sanat”, VII. Mimarlk Ogrencileri Sergisi
Eskisehir Osmangazi Universitesi ve Anadolu Universitesi Mimarlik Bélimi dgrencileri eserlerini
sergileyeceklerdir.

Anahtar Kelimeler: Beyin haftasi, Beyin bilgi yarismasi, Uluslararasi beyin bilgi yarismasi

Brain Awareness Week (BAW) in Eskisehir:
Neuroscience for kids, children and high school students

OBJECTIVES: Brain Awareness Week (BAW) is the global campaign to increase public awareness about the
progress and benefits of brain research. The Dana Alliance for Brain Initiatives (DABI), the European Dana
Alliance for the Brain (EDAB), the Society for Neuroscience (SfN), the International Brain Research Organization
(IBRO) and the Federation of European Neuroscience Societies (FENS) unite the efforts during BAW in every
March to coordinate, support and announce the events as part of this international organization.
Now in its twelfth year of BAW in Eskisehir-Turkey, our aim is to educate and raise awareness the little kids, the
middle school and the high school students about the brain and its functions in an age-appropriate manner.
EVENTS:

1. Conference (Opening speech of the BAW): “"The science education and Louise Pasteur”

Prof.Dr. Yiicel KANPOLAT, The Turkish National Academy of Science

2. Preschool visit: "My brain is my most valuable treasure”

The Eskisehir Osmangazi University Preschool children will explore “what makes a child’s brain
healthy”.

3. School visits: "From neuron to sense organs”

Students from the faculty of medicine will give a one hour talk at four local middle schools in Eskisehir.

4. Lab tours: High school students who will attend to the Brain Bee competition will watch the
demonstrations at the Anatomy and Biophysics Labs of the Faculty of Medicine, Eskisehir Osmangazi
University.

5. Fourth Brain Bee: A local Brain Bee competition will be held in Eskisehir, Turkey on 8 March, 2011.
Fifty seven students who are previously selected by their teachers from 12 high schools in Eskisehir
will participate in the Brain Bee.

6. Exhibition: “"The Brain and Art”, VII. Architectural Students Exhibition
Eskisehir Osmangazi University and Anadolu University

Keywords: Brain awareness week (BAW), Brain bee, International brain bee.
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Kurslar / Courses

Kurs 1 / Course 1

Transkranyal Manyetik (TMS) ve Elektriksel (TES) Uyarim Yontemleri

Diizenleyen : Istanbul Tip Fakiltesi Néroloji Anabilim Dali ve Fizyoloji Anabilim Dali

Egitmenler :

Prof. Dr. Emre Oge

Prof. Dr. Sacit Karamiirsel
Y. Mih. Adnan Kurt

Dr. Necla Sozer Topgular
Dr. Zubeyir Bayraktaroglu
Psk. Gorkem Alban

Transkranyal Manyetik Uyarim (TMS) manyetik alan dedisimleriyle kortikal néronlarda zayif elektrik akimi
olusturarak etki eden, noninvaziv bir yontemdir. GunUmizde migren, inme, Parkinson hastalidi, distoni,
tinnitus, depresyon ve benzeri néropsikiyatri alanlarinda yaygin klinik kullanima girmistir. E§itim programinda
TMS’in teknik oOzellikleri, norofizyolojik etkisi, uygulama alanlari glincel galismalar dahilinde tartisilacak ve
katihmcilar tGzerinde uygulanacaktir.

Trankranyal Elektriksel Uyarim (TES), kafatasi Uzerinden disik siddette akim uygulamayi temel alir. Sinir
hiicreleri ya da dendritlere uygulanan gerilimlerle hicre ateslemesi sikliklarinin modile edilmesine
dayanmaktadir. TES kaygi, agri, depresyon vb. tedavisinde kullanima girmistir. Kurs kapsaminda cihazin teknik
ozellikleri, elektriksel uyarimin norofizyolojik etkisiyle ilgili genel bilgi verildikten sonra, katihmcilar Uzerinde
dogrudan uygulama yapilacaktir.
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Kurs 2 / Course 2
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Egitmenler
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Prof. Dr. Ahmet Ayar

Where the thoughts dwell: History of Neurosciences and introduction into neuroglia

Alexei Verkhratsky' and Bayram Yilmaz®

tUniversity of Manchester, Faculty of Life Sciences, Oxford Road, Manchester M13 9PT, UK
2Yeditepe University, Medical School, Department of Physiology, 34755, Istanbul, Turkey

The neuronal doctrine, which shaped the development of neuroscience was born from a long-lasting struggle
between reticularists (led by Camillo Golgi), who assumed internal continuity of neural networks and neuronists
(championed by Santiago Ramon y Cahal), who defined the brain as a network of physically separated cellular
entities, defined as neurones. Today, however, we know that integration and information processing in the
brain occurs though close interactions of two cellular circuits represented by neuronal networks embedded into
internally connected astroglial syncytium. Our understanding of glial function changed dramatically over last
two decades. This change concerns the whole concept of how the brain is organized, and how the development,
life and death of neural circuits are controlled. There is compelling evidence demonstrating that these are the
astrocytes that are creating the compartmentalisation in the CNS, and these are the astrocytes that are able to
integrate neurones, synapses, and brain capillaries into individual and relatively independent units. Astroglial
syncytium allows intercellular communication route, which permits translocation of ions, metabolic factors and
second messengers. The resulting potential for parallel processing and integration is significant and might easily
be larger, but also fuzzier, than the binary coded electrical communication within the neuronal networks. The
neuronal-glial circuitry endowed with distinct signalling cascades, form a "diffuse nervous net" suggested by
Golgi, where millions of synapses belonging to very different neurones are integrated first into neuronal-glial-
vascular units and then into more complex structures connected through glial syncytium. These many levels of
integration, both morphological and functional, presented by neuronal-glial circuitry ensure the spatial and
temporal multiplication of brain cognitive power.

Glial calcium signalling

Alexei Verkhratsky
University of Manchester, Faculty of Life Sciences, Oxford Road, Manchester M13 9PT, UK

Brain function is executed by continuous interaction of two major cellular circuits, neuronal and glial. These
circuits provide for accumulation, sorting, analysis, storage and retrieval of information, which in turn
determine the most advanced functions of the CNS, represented by making, cognition and generation of
thoughts. On a cellular level, all these processes involve continuous interactions within highly complex cellular
circuits which unite neural cells, the neurones in glia, into dynamic functional ensembles which form the
substrate of brain integration. On a molecular level formation of these dynamic ensembles is supported by a
coordinated activity of numerous signalling cascades, specifically designed for producing afferent signals, which
able to deliver the encoded information to the sensors, which in turn are able to decipher the information and
generate the adequate cellular response. Importantly, many of these systems convey the information by
utilising very simple molecules, the ions, which are universally present within the aqueous phase, embracing all
living objects from outside as well as from the inside. Ions are able to move through the water phases and by
virtue of electric charge are able to interact with biological molecules hence delivering the signal to them. The
single divalent cation, the calcium, assumes the role of universal signalling molecule, which controls a truly
amazing variety of cellular processes.

Glial cells respond to various electrical, mechanical and chemical stimuli, including neurotransmitters,
neuromodulators and hormones, with an increase in [Ca®*].. These glial [Ca®*]; signals exhibit a variety of
temporal and spatial patterns. Glial [Ca**]; signals can traverse gap junctions between glial cells without
decrement and travel over a great distances within glial networks. The predominant source of Ca®* for Ca%*
signal generation in astrocytes resides within the endoplasmic reticulum (ER). Inositol 1,4,5-trisphosphate and
ryanodine receptors of the ER provide a conduit for the release of Ca?* to the cytosol. The ER store is (re)filled
by the ER-specific Ca**-ATPase of SERCA type. Ultimately, the depleted ER is replenished by Ca®* which enters
from the extracellular space to the cytosol via store-operated Ca?* entry; the TRPC1 protein has been
implicated in this part of the astrocytic exocytotic process. Voltage-gated Ca** channels and plasma membrane
Na*/Ca?* exchangers are additional means for cytosolic Ca®* entry. Cytosolic Ca®* levels can be modulated by
mitochondria, which can take-up cytosolic Ca®* via the Ca** uniporter and release Ca** into cytosol via the
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mitochondrial Na* /Ca®* exchanger, as well as by the formation of the mitochondrial permeability transition
pore. The interplay between various Ca®* sources determines cytosolic Ca®* dynamics that differentially drives
multiple Ca**-depenent cytoplasmic processes. The highly specialised glial Ca** signals provide means for
information encoding within glial networks, integrating them with neuronal circuits. An understanding of this
process in vivo will reveal some of the astrocytic functions in health and disease of the brain.

Glial ionotropic receptors: Why non-excitable cells possess “excitable” molecules

Alexei Verkhratsky
University of Manchester, Faculty of Life Sciences, Oxford Road, Manchester M13 9PT, UK

Integration and information processing in the brain occurs though close interactions of two cellular circuits,
neuronal and glial. Astrocytes receive information from neurones by numerous receptors expressed in glial
membrane and feed information back to neurones through release of gliotransmitters, which include glutamate,
ATP and D-serine. Astrocytes possess a diverse assortment of ionotropic transmitter receptors, which enable
these glial cells to respond to many of the same signals that act on neurones. Ionotropic receptors mediate
neurone-driven signals to astroglial cells in various brain areas including neocortex, hippocampus and
cerebellum.

Glutamate and ATP are the major neurotransmitters responsible for signalling in neuronal-glial networks.
Glutamatergic transmission to astroglial cells is accomplished through several types of glutamate sensors
expressed in glial membrane. These sensors include ionotropic and metabotropic glutamate receptors and
glutamate transporters. Specifically important for both physiological information processing and cell damage are
glutamate receptors of NMDA type, which, for a long time, were considered to be expressed exclusively in
neurones. Recent studies have found functional NMDA receptors in brain macroglia, in astrocytes and
oligodendrocytes. Glial and neuronal NMDA receptors are functionally and structurally different; the glial
receptors are weakly (if at all) sensitive to the extracellular magnesium block, which may indicate a
predominant expression of the NR3 receptor subunit. The ionotropic purinergic neuronal-glial transmission is
mediated through both P2Y metabotropic and P2X ionotropic purinoceptors. The P2Y;, receptors are
ubiquitously expressed in astroglia and their activation trigger intracellular Ca?* signalling. The ionotropic
receptors are much more territorially restricted; P2X-medaited responses were hitherto found only in cortical
astrocytes. Cortical astrocytes express P2X;,s purinoceptors that are characterised by very high sensitivity to
ATP (ECso ~ 50 nM) and weak desensitization.

In the cortex, astroglial NMDA and P2Xy;s receptors are activated upon physiological synaptic transmission.
Stimulation of neuronal afferents triggered complex currents in astrocytes located in layers I/II. These glial
synaptic currents (GDCs) were the direct consequence of synaptic release of neurotransmitters; they were
completely blocked by 1 [OM of tetrodotoxin and the amplitude of astroglial currents showed the same stimulus
dependence as the amplitude of synaptic currents evoked in the neighbouring neurones. Spontaneous synaptic
currents, mediated by NMDA and P2X,,s receptors were also readily recorded from cortical astrocytes, indicating
the close proximity of some areas of glial membranes to the sites of neurotransmitter release from the neuronal
terminals. Activation of ionotropic receptors trigger rapid signalling events in astroglia; these events,
represented by local Ca®* or Na* signals provide the mechanism for fast neuronal-glial signalling at the level of
individual synapse.

Glial Cells in the Fire: Their Roles in Modulation of Nociception and Neuropathic Pain

Ahmet Ayar
Karadeniz Teknik Universitesi, Tip Fakiiltesi, Fizyoloji Anabilim Dali, Trabzon, Turkey

Chronic pain is a common public health problem worldwide causing loss of healthy life and economy on both
individuals and society as it interferes with quality of life, sleep, personal relationships, and even leading to
disability and depression. Among different forms of chronic pain, neuropathic pain presents as a most difficult
task for basic researchers and clinicians. Causes of painful peripheral neuropathy includes diabetes as the most
common, but the condition can also be caused by chronic alcohol use, exposure to other toxins (including
various cancer chemotherapies), vitamin deficiencies, surgical procedures, and a large variety of other medical
conditions. Understanding of the mechanisms of neuropathic pain is essential for the development of new and
more effective treatment modalities. Although the exact mechanism are not clear, initially it was thought that
chronic neuropathic pain was associated with nerve injury and majority of research into neuropathic pain has
concentrated on changes in the peripheral nerve, growing recent evidences suggests that glial cells also plays
an important role in the pathogenesis of the neuropathic pain. In this presentation the role of glial cells,
including neuromodulatory, neurotrophic and neuroimmune effects are emphasized in the initiation and
maintenance of neuropathic pain and nociception.
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Neuroglial Interaction in Brain Plasticity and Protection

Ertugrul Kilig
Yeditepe University, Medical School, Department of Physiology, Istanbul, Turkey

Oligodendroglial inhibitors of neurite outgrowth have obtained considerable interest in the treatment of spinal
cord trauma and ischemic stroke recently. Several proteins with repulsive or inhibitory effects on growing
neurites have been identified in the adult central nervous system. Among these, the myelin membrane protein
Nogo-A has been shown to prevent axonal regeneration and plasticity in a particularly powerful way in vivo. The
nogo gene generates three main proteins, Nogo-A, -B, and -C, but only Nogo-A has potent neurite growth
inhibitory activity and a distribution that is mostly central nervous system central nervous system specific.
Inhibition of Nogo-A with neutralizing antibodies potently enhanced axonal sprouting and neurologic recovery in
rodent and primate models of spinal cord trauma and ischemic stroke. Hopes have emerged from these data
that Nogo-A inhibition may facilitate neurologic recovery also in human patients. A clinical trial with Nogo-A
antibodies in spinal cord trauma is currently in progress. In this presentation, studies about axonal outgrowth
inhibitors and their roles in synaptic plasticity and cell death will be reviewed.

Glia in neuropathology
Alexei Verkhratsky
University of Manchester, Faculty of Life Sciences, Oxford Road, Manchester M13 9PT, UK

Diseases of nervous system remain the most difficult to handle and to cure; the therapeutic advances in
neurology are, at best, modest when compared to other branches of medicine. The reason is simple - it is the
singular complexity of the human brain and of its connections, both morphological and functional.

For a long time the neurocentric view dominated the neuropathological theories, although the pathological
potential of glia was already acknowledged by prominent neuropathologists of 19t century such as Alzheimer,
Nissl and Frommann. Nonetheless it is now clear that it is neuroglia, which determines the progression and
outcome of most, if not all, neurological diseases. Indeed, the brain homeostasis is managed solely by the
neuroglia, and the failure of neuroglia to maintain this homeostasis is fatal for nervous tissue. This is
particularly manifest in the ischemic insult in which performance of astroglia very much determines the
development of the ischemic core and its relations with penumbra. In addition the astroglia possess a specific
defensive mechanism, - the astrogliosis that is activated in response to brain insults. The astrogliosis is
fundamental for limiting the areas of damage (by scar formation through anisomorphic astrogliosis) and for the
post-insult remodelling and recovery of neural function (by isomorphic astrogliosis).

Astroglia is involved in pathogenesis of many chronic neurological disorders. For example astrocytes undergo
remodelling in the epileptic brain, which includes both morphological and functional changes. Astrocytes are
also important for pathogenesis of various psychiatric disorders. The astrocytes may play an important role in
schizophrenia, because failures in astroglia-dependent glutamate homeostasis can result in neurotransmission
disbalance. The pathological potential of astroglia in neurodegeneration begun to be explored only very
recently, as for a long time neurodegenerative diseases were associated primarily with neuronal death.
Nonetheless it is quite obvious now that the astroglia is invariably affected at the early stages of
neurodegenerative process, and determines, to a large extend, the progression and severity of the disease.
Several recent investigations discovered astroglial atrophy, which appears at the very early stages of different
neurodegenerative diseases. Conceptually atrophic changes in astrocytes may lie at the very core of initial
disruption of neural circuitry, as reduced astroglial support affects maintenance and performance of synapses.
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Deneysel ve klinik galismalarda norostereoloji kursu

Diizenleyen : Ondokuz Mayis Universitesi Tip Fakdiltesi Histoloji ve Embriyoloji Anabilim Dali

Egitmenler

Sileyman Kaplan

Berrin Zuhal Altunkaynak
Muhammet Eylp Altunkaynak
Mehmet Emin Onger

Ebru Ayranci

Morfometrik galismalarda altin standart olarak dederlendirilen modern tasarima dayali stereoloji, sayisal
verilerle ilgilenen tim arastiricilarin bilmesi gereken y®ntemlerin basinda gelmektedir. Kursumuzda, yeni
stereolojik yontemlerin teorik temelleri, sistematik rastgele o6rnekleme, radyolojik kesitler (MRI, BT, CT)
lizerinde hacim ve hacim orani hesaplama teknikleri, bir organdaki herhangi bir hlicreye iliskin toplam hicre
sayisi ve sayisal yodgunluk hesaplama yontemleri, toplam saylr hesaplamalari igin kullanilan parcalama
(fractionator) islemi gibi konular anlatilacaktir. Anlatilan teorik derslerin yani sira bu derslerle ilgili temel
dizeyde uygulamalar da vyapilacak; bo6ylece katilimcilarin stereolojik yontemlerin esasini 6grenmeleri

saglanacaktir.
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Norogdoriintiilleme SPM Uygulamalari:
Islevsel Manyetik Rezonans Goriintiilerinin Istatistiksel Parametrik

Haritalanmasi

Diizenleyen : Bogazigi Universitesi Biyomedikal Mihendisligi Enstitiisi

Egitmenler

Prof. Dr. Ahmet Ademoglu

Y. Mih. Adil Deniz Duru

Y. Miih. Sinem Burcu Erdogan
Y. Muh. Esin Karahan

Fonksiyonel beyin goérintileme c¢alismalarinda, fonksiyonel manyetik rezonans goérintilerinin (fMRG)
islenmesinde kullanilan istatistiki parametre haritalama (Statistical Parameter Mapping, SPM), metod ve
yazihmi, fMRG arastiricilarinin bilmesi gereken yontemlerin basinda gelmektedir.

Kursumuzda, SPM y6éntemlerinin teorik temelleri, fMR goérintllerinin uzaysal énislenmesi, genel dogrusal model
(GLM) ile analizi, istatistiki cikarimlari gibi konular anlatilacaktir.

Anlatilan teorik derslerin yani sira, 6gleden sonraki bolimde, bu derslerle ilgili temel dizeyde uygulamalar da

yapilacak; boylece katilimcilarin SPM yontemlerin esasini 6grenmeleri saglanacaktir.
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