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AMAC ve KAPSAM

Turk Noroloji Dergisi, 1995 yilinda yayin hayatina baslamis olup, Tork Noérolo-
ji Derneginin resmi ve sureli bilimsel yayini olarak Mart, Haziran, Eyltl ve Aralik
aylaninda olmak Uzere yilda 4 sayi yayimlanmaktadir. Dergiye 2004 yilindan ifi-
baren elektronik ortamda “online” olarak da ulasilabilmektedir. Turk Noroloji Der-
gisinde yayinlanacak yazilarin segiminde hakem degerlendirme sistemi kullanil-
maktadir. Derginin yayin dili Tirkce ve Ingilizce’dir. Arastirma yazilan 6zellikle
desteklenmektedir.

Derginin amaci; néroloji bilimi ile ilgili arastirma, derleme, olgu sunumu, kisa
rapor, editére mektup ve klinik géronum tirinden yazilar ile Turkiye’deki nérolo-
ji birikimini artirmaktir. Ayni zamanda nérobilimin diger alanlarina uzanarak di-
siplinler arasi bilgi alisverisini canli tutmak, yayinladigi yazilarin uluslararasi tem-
siline ve atifina calisarak Glkemizin bilimsel gelisimine katkida bulunmak dergi-
nin yayinlanma amaglar arasindadir.

Derginin hedef okuyucu kitlesi néroloji ve nérobilimin diger dallarinda ¢alisan
uzman ve asistan dokforlardir.

Turk Néroloji Dergisi TUBITAK/ULAKBIM Tirk Tip Dizini, TURK MEDLINE
ve EBSCOhost Research Databases tarafindan indekslenmektedir.

Abone islemleri

Turk Noroloji Dergisi, Turk Noroloji Dernegi Gyelerine ve néroloji ile ilgilenen bi-
lim insanlari ve hekimlere Ucretsiz olarak ulastinimaktadir. 2004 yilindan itibaren
tom makalelerin icerik, 6zet ve tam metinlerine www.tjn.org.tr adresinden ulasi-
labilmektedir. Dergiye abone olmak isteyen kisiler Turk Noroloji Dernegine bas-
vurmalidir.

Adres: Turk Noroloji Dernegi

Mesrutiyet Caddesi No: 48/7 06650 Ankara, Trkiye

Telefon : 0312 435 59 92
Faks : 0312 431 60 90
E-posta : dergi@tjn.org.tr

Web sayfasi : www.noroloji.org.tr
Yayin izni
Turk Néroloji Dergisinde yayinlanan yazilar, resim, sekil, grafik ve tablolar Tork
Néroloji Derneginin yazili izni olmadan kismen veya tamamen cogaltlamaz, belli
bir sistemde arsivienemez, reklam ya da tanitim amagh materyallerde kullanila-
maz. Bilimsel makalelerde kaynak gosterilmek sarti ile alinti yapilabilir. Dergide
yayinlanan reklamlarin iceriginden ilgili firmalar sorumludur.

Reklam Baglantlan icin

Ecz. ibrahim Cevik

Bilimsel Tip Yayinevi

Adres: Bukres Sokak No: 3/20 06680 Kavaklidere-Ankara, Turkiye

Telefon : 0532 62213 23 - 0312 426 47 47 - 0312 466 23 1
Faks : 0312 426 93 93

E-posta : cevik_ibrahim@hotmail.com

Web sayfasi  : www.bilimseltipyayinevi.com

Yazarlara Bilgi

Yazarlara bilgi kismina, derginin basili 6rneklerinden ve www.tin.org.tr adre-
sinden ulasilabilir.

Yazilann Bilimsel ve Hukuki Sorumlulugu

Yayinlanan yazilarin bilimsel ve hukuki sorumlulugu yazarlanna aittir. Yazila-
rn iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur. Tork Nérolo-
ji Dernegi, editor, editorler kurulu ve yayinc dergide yayinlanan yazilar igin her-
hangi bir sorumluluk kabul etmez.

Dergimizde asitsiz kagit kullanilmaktadir.

iy
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AIMS and SCOPE

Turkish Journal of Neurology has been published quarterly in March, June,
September and December as the official and periodical journal of the Turkish Ne-
urological Society since 1995. The journal has been also available on-line since
2004. A peer-reviewed system is used fo select manuscripts. The languages of
the journal are Turkish and English. Original research articles are particularly
supported and encouraged.

The journal aims to update knowledge of neurology throughout Turkey with
research articles, reviews, case reports, short communications, lefters to the edi-
tor, and clinical images in the field of neurology. To retain interdisciplinary trans-
fer of information between the areas of neuroscience and to undertake a novel
effort in the international representation and attribution of published articles are
the other aims of the journal.

The target readers of the Turkish Journal of Neurology include neurologists
and neurology residents as well as other physicians working in the field of ne-
urological sciences.

Turkish Journal of Neurology is indexed in Turkish Medical Index of
TUBITAK/ULAKBIM, TURKISH MEDLINE and EBSCOhost Research Databases.

Subscriptions

Turkish Journal of Neurology is delivered complimentarily to the members of
Turkish Neurological Society and other scientists and physicians interested in ne-
urology. Tables of contents, abstracts and full texts of all articles published are
accessible free of charge through the web site www.tin.org.tr since 2004. For
subscriptions, please contact the Turkish Neurological Society.

Address: Turkish Neurological Society

Mesrutiyet Caddesi No: 48/7 06650 Ankara, Turkey
Phone : +90 312 435 59 92

Fax : +90 312 431 60 90
e-mail : journal@tjn.org.tr
Web  : www.noroloji.org.ir

Permission Requests

Manuscripts, figures and tables published in the Turkish Journal of Neurology
may not be reproduced, archieved in a retrieval system, or used for advertising
purposes without a prior written permission from the Turkish Neurological Soci-
ety. Quotations may be used in scientific articles with proper referral. The respon-
sibilities of the content of the advertisements published belongs to the related
company.

Advertisement Applications

Ibrahim CEVIK, Pharmacist

Bilimsel Tip Yayinevi

Address: Bukres Sokak No: 3/20 06680 Kavaklidere-Ankara, Turkey

Phone :+90 532 622 13 23 - +90 312 426 47 47 - +90 312 466 23 11
Fax : +90 312 426 93 93

e-mail  : cevik_ibrahim@hotmail.com

Web : www.bilimseltipyayinevi.com

Instructions for Authors

Instructions for authors are published in the journal and are accessible via
www.tjin.org.tr

Material Disclaimer

Scientific and legal responsibilities pertaining to the papers belong to the aut-
hors. Contents of the manuscripts and accuracy of references are also the aut-
hor's responsibility. The Turkish Neurological Society, the Editor, the Editorial Bo-
ard or the publisher do not accept any responsibility for the articles.

The journal is printed on acid-free paper.
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Dergisi

‘ YAZIM KURALLARI

1. Tork Noroloji Dergisi, Trk Noroloji Derneginin sureli yayini olup 3 ayda bir ol- 12.  Yazinin baslik sayfasinda, yazinin Tirkge ve Ingilizce basligi, bosluklar da da-
mak Uzere yilda 4 sayi olarak yayinlanmaktadir. hil 40 karakteri asmayacak sekilde Turkce ve Ingilizce kisa bashg, yazarlarin

2. Derginin yayin dili Turke ve ingilizce'dir. Turkce yazilarda Turk Dil Kurumu- ack ad ve soyadlart yazimahdir. Calismalarin yapildigi Klinik, anabilim da-
nun Tirkge S6z10g0 ve Yazim Kilavuzu temel alinmalidir (http://tdk.org.tr). Ii/bilim dal, enstiti ve kurulusun adi belirtilmelidir. Baslik sayfasinda yazis-
Anatomik terimlerin Latinceleri kullanimalidir. Gindelik tip diline yerlesmis malarin yapilacag kisinin adi, yazisma adresi, elekironik posta adresi, tele-
terimler ise okunduklar gibi Tirkce yazim kurallarina uygun olarak yazilma- fon ve faks numaralari yer aimalidir. Calisma, daha 6nce bir kongre ya da
lidir. Ingilizce veya baska bir yabanci dildeki sekli ile yazilan terimler tirnak sempozyumda bildiri olarak sunulmus ise bu sayfada belirtiimelidir.
icinde belirtilmelidir. 13.  Editore mektup ve Klinik géronm disindaki tom yazi tirlerinde Turkce ve in-

3. Yayinlanmasi amaciyla génderilen yazilar Uluslararasi Tip Dergi Editorleri Ko- gilizce 6zet yer almalidir. Ozet béliminde kisaltmalardan mmkin oldugun-
mitesi (ICMJE) tarafindan olusturulan ve guncellenen, Biyomedikal Dergilere ca kaginlmalidir. Kaynak, sekil, tablo ve atif yer almamalidir.

Gonderilen Makole!erde BU"{”"‘GS' GgrekerT Standartlara (Q”iform Require- 14.  Anahtar kelimeler “Index Medicus Medical Subject Headings (MeSH)“e uy-
ments for Manuscripts Submitted fo B|omed'|col Journals FleOI’S) U ola- gun olacak sekilde en az iki en fazla bes adet olmalidir. Anahtar kelimeler
rak hazirlanmis olmalidir (http://www.ulakbim gov.r/cabim/vt/uvi/tip/). icin www.nlm.nih.gov/mesh/MBrowser.html adresine basvurulmalidir.

4. Tork Noroloji Dergisi Helsinki Deklarasyonu efik standartlarina 15 Argsirma yazilar; Torkce baslik, Tirkce bslmlendirilmis 6zet (en fazla 300
Ihttp://www.wma.net/e/policy/b3.htm) uymay! prensip olarak kabul eder. kelime olacak sekilde Amag, Gereg ve Yéntem/Hastalar ve Yéntem, Bulgular
BH nedenle insanlar L'J'zennde yapilan nfm calismalarda, y(fzmln' G'ereg: \{e ve Yorum basliklan altinda yazimalidir), Tirkge anahtar kelimeler, Ingilizce
Yorlﬁem/ HGSfO|G|:jV? }(]onfem k|sm|Td51I|¢?1||k kL;JIrUII On;)f'l al'rlld'g' bTI'”'lTel'd'rl' baslik, ingilizce bslumlendirilmis 6zet (en fazla 300 kelime olacak sekilde
Ca E m;nm yap! klgll gss veya g$?ut Y e/rH |g'| Tn i e\f tonaz an q:‘nmul “Obijective, Materials and Methods/Patients and Methods, Results, Conclusi-
ve bu durum maka en__ln .ereg ve Yoniem/Hastalar ve Yoniem kisminda YQ' on” basliklari altinda yaziimalidir), ingilizce anahtar kelimeler, Giris, Gereg ve
zilmalidir. Hayvanlar Uzerinde yapilan ¢alismalarda, yozinin Gereg ve Yon- Y6 . .

6ntem/Hastalar ve Yontem, Bulgular, Tartisma, Tesekkr (varsa) ve Kaynak-
tem kisminda ¢alismanin Laboratuvar Hayvanlarinin Bakimi ve Kullanimi Ki- " L
o lar kisimlarindan olugsmalidir. Arastirma yazilarinin 5000 kelimenin Uzerinde
lavuzu (www.nap.edu/catalog/5140.html) prensipleri dogrultusunda yapildi- , P )
o g : - A P, ve kaynaklarinin da 40'tan fazla olmasi 6nerilmemektedir.
g1 ve ilgili kurumdan etik kurul onayi alindigi belirtiimelidir. Gerek goérulirse ) o ) o .
editér tarafindan etik kurul onayinin bir 8rnegi yazarlardan istenebilir. 16. Dergide yayinlanacak derleme tirindeki yazilar editér tarafindan 6nceden
- . . ) planlandigi icin, planlananin disindaki derleme tird makaleler ile ilgili olarak
5. Editor yayin kosullarina uymayan yazilan; dizeltmek Uzere yazarnina geri " . . o
.. - . . L yazi génderilmeden 6nce editorn onayr alinmalidir.
gonderme, bicimce duzenleme veya reddetme yetkisine sahipfir.

6. Gonderilen yazilar, editor ve editérler kurulu ile en az iki danisman (hakem) [Z Derlem_et Wi makalele.rf Turlige ba§I|!<: Torkge ozef ve Turkge 9”““‘“,’ k-ellme»
tarafindan incelenir. Editér ve editsrler kurulu gerek gordigonde makaleyi ler, ingilizce baslik, ingilizce 6zet, ingilizce anahtar kelimeler icermelidir. Der-
Gctincy bir danismana gonderebilir. Danisman belirleme yefkisi tamamen leme turt makalelerde 6zet tek paragraf olacak sekilde hazirlanmali ve 300
editor ve editorler kuruluna aittir. Danismanlar belirlenirken derginin ulusla- kelime ile sinirl olmalidir. B6lumlendirilmis 6zet hazirlanmasina gerek yoktur.
rarasi yayin danisma kurulundan isimler seilebilecegi gibi yazinin konusuna Kaynak sayist mumkunse 40'in Gzerinde olmamalidir.
gore ihtiya¢ duyuldugunda yurt icinden veya yurt disindan bagimsiz danis- 18.  Olgu sunumlarinda; Tirkge baslik, Turkge 6zet, Turkge anahtar kelimeler, In-
manlar da belirlenebilir. gilizce baslik, ingilizce 6zet, ingilizce anahtar kelimeler, Giris, Olgu Sunumu,

7. Yazilarin gelis tarihleri ve kabul edilis tarihleri makalenin yayimlandigi sayida Tartisma ve Kaynaklar yer almalidir. Olgu sunumlarinin Giris ve Tartisma ki-
belirtilir. simlar kisa-6z olmali, Ozet kismi tek paragraf olacak sekilde hazirlanmali-

B Melelky ke e (e e G el dir. Bélumlendirilmis 6zet hazirlanmasina gerek yoktur. Kaynak sayisi 20%yi
(www.tin.org.tr). Yazilar, “Verdana” karakterinde cift satir aralikli olarak ve 10 gegmemelidir.
punto kullanilarak yazilmali, sayfanin her iki kenarinda 2 cm bosluk birakil- 19. Kisa rapor, ilgili alanda 6nemli katkisi olabilecek arastirma verilerini kisa ve
malidir. Yayin metni IBM uyumlu bilgisayar programinda (Microsoft Win- 6z olacak sekilde icermelidir. Kisa raporun maksimum uzunlugu 1500 kelime
dows, en az Word 98) hazirlanmis olmalidir. Sayfalara baslik sayfasindan olmalidir. Kisa r_aporlcrdo Turkce ve ingilizce baslik, tek paragraf olacak se-
baslayarak sirayla numara verilmelidir. Numaralar sayfanin sag alt késesin- kilde Tirkce ve Ingilizce 6zet, Turkge ve Ingilizce olmak Gizere 2-5 adet anah-
de yer almalidir. Yazinin génderildigi ana metin dosyasinin icinde yazar isim- tar kelime yer almalidir. Kisa raporlarda en fazla iki tablo ve bir sekil/gra-
leri ve kurumlara ait bilgi yer almamalidir. fik/resim bulunmalidir. Blumlendirilmis ézet hazirlanmasina gerek yoktur.

9. Yazinin daha énce bir dergide yayinlanmamis veya yayinlanmak izere gén- Kaynak sayisi 10 ile sinirli olmahidr.
derilmemis oldugunu ve gonderilen yaziya tim yazarlarin onay verdigini bil- 20. Editére mektup bolumu, dergide daha énce yayinlanmis yazilara elestiri ge-
diren, makaledeki isim sirasina uygun bicimde yazarlarca imzalanmis bir Ust tirmek ve katki saglamak amaciyla olusturuldugundan kisa-6z olmali, 1000
yazi makalenin “online” olarak kaydedilmesi ile es zamanl olacak sekilde kelimeyi gegmemeli, 6zet icermemeli ve kaynaklari 10 ile sinirli olmalidir.
scanner ile taranarak e-posta yolu ile dergi@fin.org.fr adresine veya 0312 5 jinik gérinom boeluminde, nérolojide sik rastlanan Kiinik tablolarin géranto-
431 60 90 numaraya faks araciliglyla gonderimelidir. Imzal Ust yazida ayr- leri yaymnlanir. Klinik gérintm yazilarinda baslik en fazla sekiz kelime olma-
qumm y'?z?rl'cll'r;’]n ?ukq!eb!le Ilgll!l b|I|;nsz! katki :e sorumluluklclm yer °|m§,||" Iidir. Klinik géronim altindaki yazi 150 kelimeyi gegmemeli, hastanin dykiso,
fﬁ_'fm?c;,e '9," ker angi |rdma | IYG 0 Gl cll foﬂf@mfﬁsll(ﬂkﬂlnl varsa bi- fizik inceleme ve laboratuvar bulgulari, klinik seyir, uygulandiysa tedaviye ya-

irimelidir. 56z konusu yazida calismaya yapilan tm mali katkilar ve varsa nit ve hastanin son durumu kisaca 6zetlenmelidir. Goriinom tzerinde yapi-
sponsoru da belirtilmelidir. Yazarlar ya da ¢alisma sonuclari ile ilgili herhan- -
- A lan tom isaretlemeler alt yazida tanimlanmali ve agiklanmalidir.
gi bir ¢ikar ¢atismasi yoksa bu durum da bildirilmelidir.
) . ) ) - 22. Tablolar, sekil, grafik ve resimler metin icinde atifta bulunulan siraya gére nu-
10. Teknik yardim, yazma ve dizeltme yardimi, veri toplama, analiz vs. gibi . s S - ) )
. - maralandinimalidir. Tablolar, sekil, grafik ve resimlerin metin icindeki yerleri
konularda yazilara katkisi olan; ancak yazarlik kriterlerini tam karsilama- R,
e P, T belirtilmelidir.
yan kisilerin tom0 tesekkir bolumunde belirtilmelidir. ' . . )
1. Makalede kullanilan kisaltmalar uluslararasi kabul edilen sekilde olmali, ilk 2o Eglablo qyn bwsoyfcya gft 9mhkh SENRlleHIi TS 'o‘lma'llder IrErlais-
- ) loya kisa bir baslik verilmelidir. Agiklamalar baslikta degil, dipnotlarda yapil-
kullanildiklan yerde agik olarak yazilmali ve parantez icinde kisaltilmis sekli e, Bhmafihels) Smebrs 6l o M el b1
gosterilmelidir. TUm metin boyunca kisalfilmis sekil kullaniimalidir. Uluslara- mo|| " ol alr a stan S ”0 r:alyl/anl urrlldlsl,a* md arliugl *:Jnmcu "M IFA}
rasi kullanilan kisaltmalar icin “Bilimsel Bir Makale Nasil Yazilir ve Yayimlanir !'u')T ar icin sirastyla su semooler kuliant ma! ir: (%1489, +1.44). Mefin
(http://journals.tubitak.gov.tr/kitap/maknasyaz/)” kaynagina basvurulabilir. icinde her tabloya atifta bulunulduguna emin olunmaidir.
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25.

26.

27.

28.

Sekiller ve grafikler profesyonel olarak ¢izilmeli veya fotograflanmali, dijital
olarak kaydedilirken fotograf kalitesinde olmalidir. Sekiller ve grafiklerin JPEG
ya da GIF formatinda yUksek ¢o6zunurlUkte gorinti olusturacak bigimlerde
elektronik dosyalari génderilmeli ve géndermeden énce bu dosyalarin go-
rontU kaliteleri bilgisayar ekraninda kontrol edilmelidir.

Rontgen, BT, MRG filmleri ve diger tanisal géruntilemeler ve patolojik 6rnek-
lerin fotograflan genelde 127-173 mm boyutlarinda yuksek kalitede génderil-
melidir. Resimlerin Gzerindeki harfler, sayilar ve semboller acik ve ttm maka-
lede esit, yayin icin kicUltulduklerinde bile okunabilecek boyutlarda olmalidir.
Resimler mumkdn oldugunca tek baslarina anlasilabilir olmalidir. Eger has-
ta(lar)nin fotografi kullanilacaksa, ya hasta(lar) fotograftan taninmamali ya
da hastallar) veya yasal olarak hasta(lar)Jdan sorumlu yakinindan yazili izin
alinmalidr.

Ayn bir sayfadan baslayarak sekiller, grafikler ve resimler icin alt yazilar ve
dipnotlar cift aralikli olarak ve numaralar ile hangi sekle karsi geldikleri belir-
tilerek yazilmalidir. Semboller, oklar, sayllar ya da harfler seklin parcalarini
belirtmek icin kullanildiginda, dipnotlarda her biri agikca tanimlanmalidir.
Makale yazarlar; eger makalede daha 6nce yayinlanmis; alinti yazi, tablo,
sekil, grafik, resim vb. varsa, yayin hakki sahibi ve yazarlardan yazili izin al-
mak ve bunu belirtmek durumundadir.

Kaynak Yazimi

® Henlz yayinlanmamis veriler ve ¢alismalar kaynaklar béliminde yer al-
mamalidir. Bunlara metin igerisinde “isim(ler), yayinlanmamis veri, yil” seklin-
de yer verilmelidir.

e Kaynak numaralan metinde cimle sonunda parantez icinde belirtilmeli,
metin sonunda eser icindeki gegis sirasina gére numaralandirimalidir. Dergi
isimleri “Index Medicus” ve “Ulakbim/Turk Tip Dizini“ne goére kisaltilmalidir.
Kaynaklarin yazilimi asagidaki 6rneklere uygun olmalidir.

Kaynak bir dergi ise;

Yazar(lar)in soyadi adinin basharfiler)i (6 ve daha az sayida yazar icin yazar-
larin timU, 6’nin Uzerinde yazari bulunan makaleler icin ilk 6 yazar belirtilme-
li, Turkce kaynaklar icin “ve ark.”, yabanci kaynaklar icin “et al.” ibaresi kulla-
nilmalidir). Makalenin basligi. Derginin Index Medicus‘a uygun kisaltilmis is-
mi (http://www.ncbi.nlm.nih.gov/sites/entrez/query. fcgi?db=nImcatalog).
Yil;Cilt:Ilk sayfa numarasi-Son sayfa numarasi.

Ornek: Wertman E, Zilber N, Abramsky O. An association between MS and

Turk Noroloji
Dergisi

YAZIM KURALLARI ,

24.

29.

Kaynak toplantida sunulan bir makale ise;

Yazar(lar)in soyadi adinin basharfiler)i (6 ve daha az sayida yazar icin yazar-
larin tUmU, 6’nin Uzerinde yazan bulunan makaleler icin ilk 6 yazar belirtilme-
li, Torkge kaynaklar icin “ve ark.”, yabanci kaynaklar igin “et al.” ibaresi kulla-
nilmalidir). Makalenin bashigi. Varsa In: Editér(ler)in soyadi adinin basharf(ler)i
(ed) veya (eds). Kitabin adi. Toplantinin adi; Tarihi; Toplantinin yapildigi seh-
rin adi, Toplantinin yapildigi dlkenin adi. Yayinevi; Yil. Sayfa numaralari.
Ornek: Bengtsson S, Solheim BG. Enforcement of data protection, privacy and
security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Reinhoff O
(eds). MEDINFO 92. Proceedings of the 7t world Congress on Medical Infor-
matics; 1992 Sep 6-10; Geneva, Switzerland. North-Holland; 1992. p. 1561-5.
Kaynak elektronik olarak yayinlanan bir dergi ise;

Yazar(lar)in soyadi adinin basharfiler)i (6 ve daha az sayida yazar icin yazar-
larin tUmU, 6’nin Uzerinde yazar bulunan makaleler icin ilk 6 yazar belirtilme-
li, Torkge kaynaklar icin “ve ark.”, yabanci kaynaklar igin “et al.” ibaresi kulla-
nilmalidir). Makalenin bashgi. Derginin Index Medicus’a uygun kisaltilmis is-
mi Yil;Cilt(Sayi). Available from: URL adresi. Erisim tarihi: Gun.Ay.Yil.

Ornek: Morse SS. Factors in the emergence of infectious disease. Emerg In-
fect Dis 1995;1(1). Available from: URL:http://www/cdc/gov/nci-
doc/EID/eid.htm. Accessed date:25.12.1999.

Kaynak bir web sitesi ise;

Web sitesinin adi. Erisim tarihi. Available from: Web sitesinin adresi.

World Health Organization (WHO). Erisim tarihi: 9 Temmuz 2008. Available
from: http://www.who.int

Kaynak tez ise;

Yazarin soyadi adinin basharfi. Tezin bash@i (tez). Tezin yapildig sehir adi:
Universite adi (Universite ise); Yil.

Ornek: Kanpolat Y. Trigeminal Gangliona Deneysel Perkiitan Giris ve Radyof-
rekans Termik Lezyonun Histopatolojik Degerlendirilmesi (Dogentlik Tezi). An-
kara: Ankara Universitesi; 1978.

Yayinlanan yazilarin bilimsel ve hukuki sorumlulugu yazarlarina aittir. Yazilar-
daki dustnce ve oneriler ile kaynaklarin dogrulugu timuyle yazarlarin sorum-
lulugundadir. Yayinlanmak dzere kabul edilen yazilarin her turlo yayin hakki
Turk Noroloji Dernegine aittir. Yazi yayina kabul edildikten sonra yazisma ad-
resindeki yazarin e-postasina génderilecek olan "Telif Hakki Devir Formu” dol-
durulup tim yazarlar tarafindan imzalanarak e-posta yolu ile dergi@tin.org.ir
adresi veya 0312 431 60 90 numaraya faks araciliglyla génderilmelidir.

type 1 diabetes mellitus. J Neurol 1992;239:43-5. 30. Yazarlara felif Gereti 6denmemektedir.
Kaynak bir dergi eki ise; 31. Kaynak Gosterme
Yazar(lar)in soyadi adinin basharf(ler)i. Makalenin bashgr. Derginin Index Me- Turk Norol Derg
dicus’a uygun kisaltilmig ismi (http://www.ncbi.nlm.nih.gov/sites/entrez/qu- 32. Telif Haklan
elyfeaizdbonimeatalog)RyiliClii>UppIREKEsayistisilkEsaytalnUmardsisson Turk Noroloji Dergisi Yazim Kurallarinin telif haklan Bilimsel Tip Yayinevi ve
iuyfo el ek Turk Noroloji Dernegine ait olup tum haklan saklidir.
Ormek: Wasylenski DA. The cost of schizophrenia. Can J Psychiatry 1994;39 Turk Néroloji Dergisinde yayinlanan yazilar, resim, sekil, grafik ve tablolar
(Suppl 2):565-569. Turk Noroloji Derneginin yazili izni olmadan kismen veya tamamen ¢ogaltila-
Kaynak bir kitap ise; magz, belli bir sistemde arsivlenemez, reklam ya da tanitim amagch materyal-
Yazar(lar)in soyadi adinin basharf(ler)i. Kitabin adi. Kaginci baski oldugu. Ba- lerde kp!lanllcrr?az. LT e o Ifcyr)?'k gasfe’?'mek sarti ile alinf
sim yeri: Basimevi, Basim Yili. yopllo'p|l|r4 I'Z')ergl't'ie yoy'|n'lonan r'eklomlonn |g§r!g|nden |Ig|!| flrmalor's'oru'm‘lu-
. dur. Turk Néroloji Dergisine “online” olarak erisim serbesttir ve dergi icerigine
Ornek: Ropper AH, Brown RH. Adams and Victor's Principles of Neurology. www.fjn.org.tr adresinden ulasilabili.
8t ed. New York: McGraw-Hill, 2005.
Kaynak kitaptan bir bolim ise; ilefisim
B6IUm yazar(lar)inin soyadi adinin basharfiler)i. B61um bashgr. In: Editor(ler)in Prof. Dr. TUI?Y Kansu (Editor)
soyadi adinin basharfiler)i (ed) veya (eds). Kitabin adi. Kaginci baski oldugu. Hacettepe Universitesi Tip Fakultesi
Basim yeri: Yayinevi, Baski yili:B8lGmun ilk sayfa numarasi-son sayfa numa- Néroloji Anabilim Dali Sihhiye, 06100 Ankara-Turkiye
rasl. Telefon : 0312 305 18 09-0532 494 92 04
Ornek: Pender MP. Multiple sclerosis. In: Pender MP, McCombe PA (eds). Au- Faks  : 0312 431 60 90
toimmune Neurological Diseases. 3fd e, Cambridge: Cambridge University E-posta : tkansu@hacettepe.edu.tr
Press, 1995:89-154.
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INSTRUCTIONS TO THE AUTHORS

Turkish Journal of Neurology is a periodical journal of the Turkish Neurologi-
cal Society and is published quarterly.

The publishing languages are Turkish and English. All manuscripts should
comply with the Turkish Language Institution dictionary and the Turkish
Language Writing Guide book (http://tdk.org.tr). Anatomic terminology
should be based on Latin nomenclature. Medical terms, in daily use, sho-
uld be written according to Turkish spelling rules. The words required to be
written in their original language by the author are written within quotation
marks.

All manuscripts should comply with “Uniform Requirements for Manuscripts
Submitted to Biomedical Journals” produced and updated by the Internati-
onal Committee of Medical Journals Editors (www.icmije.org).

Turkish Journal of Neurology executes compliance with the Declaration of
Helsinki Principles (http://www.wma.net/e/policy/b3.htm). All manuscripts
concerning human subjects must contain a statement in the “Materials and
Methods/Patients and Methods” section, indicating that the study was app-
roved by the Institutional Review Board. There should also be a statement of
declaration about informed consent obtained from research subjects, and it
should be placed in the “Materials and Methods/Patients and Methods” sec-
tion. All manuscripts dealing with animal subjects must contain a statement
indicating that the study was performed according to “The Guide for the Ca-
re and Use of Laboratory Animals” (www.nap.edu/catalog/5140.html) with
the approval of the Institutional Review Board, in the “Materials and Met-
hods” section. The Editor may ask for a copy of the approval document.

The editor has the right to reject, to require additional revision or to revise the
format of manuscripts which do not follow the rules.

Submitted papers are reviewed by the editor, the editorial board, and at le-
ast two reviewers. The editor and editorial board may decide to send the ma-
nuscript fo another reviewer. The editor and editorial board is the complete
authority regarding reviewer selection. The reviewers are mainly selected
from an International Advisory Board. The editorial board may decide to
send the manuscript to independent national or international reviewers ac-
cording to the subject.

The dates of received and accepted of the manuscript are stated in the end
of the manuscript when published in the journal.

Manuscript submission should be done online (www.tjn.org.tr). The ma-
nuscript text should be written in Verdana font, 10 point-type, double-spa-
ced with 2 cm margins on the left and right sides. The article should be pre-
pared in IBM compatible programs (Microsoft Windows, Word 98). The pa-
ges should be arranged in numerical order beginning from the initial pa-
ge, and the numbers should be at the bottom right corner of every page.
The main text should not contain any information regarding author(s)’s na-
me and affiliation.

The author and the co-authors should sign a cover letter declaring acception
of full responsibility for the accuracy of all contents in accordance with the or-
der of authors. They should also declare that the manuscript is an original
work that has not been previously published, and is not currently submitted
to any other publication. The cover letter should include contributions and
responsibilities of each author, and whether there is a conflict of interest re-
garding manuscript. If there is no conflict of inferest it should also be stated.
In case of any financial contributions, the sponsors should also be denoted
in a cover letter. The cover letter may be sent by fax to +90 312 431 60 90 or
its scanned copy may be sent by e-mail (journal@tjn.org.tr) concurrently with
manuscript submission.

All the entities that provide contribution to the technical content, data collec-
tion and analysis, writing, revision etc. of the manuscript and yet do not me-
et the criteria to be an author should be mentioned in the acknowledgement
part.

20.

21

22.

23.

Abbreviations should be internationally accepted and should be defined ac-
cordingly in the text in parenthesis when first mentioned and used in the fext.

Title page of the manuscript should include Title (Turkish and English), run-
ning title (Turkish and English, not more than 40 characters including spa-
ces, Author(s), Institution(s) and Address for Correspondence with e-mail
address, fax and phone numbers. Authors should indicate on this page
whether the study has been presented previously as an abstract in any
congress or symposium .

Abstracts should be prepared in Turkish and English for all manuscript except
“Letters to the Editor” and “Images in Clinical Neurology”. Abbreviations sho-
uld be avoided in abstracts. References, tables and citations should not be
used.

There should be two to five key words complying with the Index Medicus me-
dical Subject Headings (MeSH) (www.nlm.nih.gov/mesh/MBrowser.html).

Research Articles should include; Title, structured abstract (Objective, Materi-
als and Methods/Patients and Methods, Results and Conclusion, limited to
300 words), and key words in Turkish and English, Introduction, Materials
and Methods/Patients and Methods, Results, Discussion, Acknowledgement
and References. Research articles should not exceed 5000 words and 40 re-
ferences.

Editor's approval is required before submitting a review article since reviews
to be published are planned by the Editor.

The reviews should include; Title, unstructured abstract and key words in Tur-
kish and English and the main text section. Limit the abstract to 300 words.
The number of references should not exceed 40.

Case reports should include; Title, abstract and key words in Turkish and
English, Introduction, Case, Discussion and References. Case reports should
have a short introduction and discussion sections, and an unstructured abst-
ract should be prepared as one paragraph. The number of references sho-
uld not exceed 20.

Concise independent reports representing a significant contribution in
the related field may be submitted as a Short Communication. The ma-
ximum length of a Short Communication is 1500 words. Short communi-
cations should include title, an unstructured paragraph of abstract and
2-5 key words in Turkish and English. The main text should include a
maximum of one figure and two tables. Number of references should
not exceed 10.

The lefters to the Editor is for letters that are addressing issues or exchanging
views on topics arising from published articles. It should not exceed 1000
words and not include an abstract. The number of references should not ex-
ceed 10.

Images in Clinical Neurology are classic images of common neurologi-
cal conditions. The title should contain no more than eight words. The le-
gend should not exceed 150 words. The legend to the image should suc-
cinctly present relevant clinical information, including a short description
of the patient's history, relevant physical and laboratory findings, clinical
course, response to treatment (if any), and condition, at last follow-up.
All labeled structures in the image should be described and explained in
the legend.

Figures and tables should be numbered according to the sequence of refer-
ral within the text. Each item should be cited in text.

Each table should be prepared with double spacing on a separate page.
Tables should have a brief title. Authors should place explanatory matter in
footnotes not in the heading. Explanations should be made for all nonstan-
dard abbreviations in footnotes. The following symbols should be used for
abbreviations, in sequence: *1,%,8,1.9.**,11.%+. Each table should be ci-
ted in text.
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26.

27.

28.
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Figures should be either professionally drawn or photographed, and these
items submitted as photographic-quality digital images. Electronic files of fi-
gures should be sent in a format (for example, JPEG or GIF) that will produce
high-quality images in the Web version of the journal. Authors should review
the images of such files on a computer screen before submitting them to be
sure they meet their own quality standards.

X-ray films, scans and other diagnostic images, as well as pictures of patho-
logy specimens should be sent as sharp, glossy, black-and-white or color
photographic images, usually in dimensions of 127 x 173 mm.  Letters, num-
bers, and symbols on figures should be clear and consistent throughout, and
large enough to remain legible when the figure is reduced for publication. Fi-
gures should be made as self-explanatory as possible. For recognizable
photographs of human beings, signed releases of the patient or of his/her
legal representative should be enclosed; otherwise, patient names or eyes
must be blocked out to prevent identification.

Type or print out legends for illustrations using double spacing, starting on a
separate page, with Arabic numerals corresponding to the illustrations.
When symbols, arrows, numbers or letters are used to identify parts of illust-
rations, identify and explain each one clearly in the legend.

When the author(s) has used a figure or table from another source, permissi-
on of the author and publisher must be obtained, the necessary printing per-
mission document must be provided and the source referred to in the text.
References

¢ Data and manuscript that have not yet been yet published should not be
cited as reference. These should be stated in the main text as “author(s), un-
published data, year”.

e References should be numbered consecutively in the order in which they
are mentioned in the text. Identify references in the text, tables and legends
at the end of the sentences as superscript. List all authors up to six authors.
For more than six authors, list the first six authors followed by “et al”. Journal
names should be abbreviated as listed in “Index Medicus” or in “ULAK-
BIM/Turkish Medical Index”. Note the following examples:

Journal Articles;

The names of the first six authors, fitle of article, abbreviated fitle of journal,

year of publication, numbers of the volume and relevant page numbers of
the article.

Wertman E, Zilber N, Abramsky O. An association between MS and type 1 di-
abetes mellitus. J Neurol 1992;239:43-5.

Supplement;

The names of the authors, title of article, abbreviated title of journal, year of
publication, numbers of the volume, numbers of supplement in bracket and
relevant page numbers of the article.

Wasylenski DA. The cost of schizophrenia. Can J Psychiatry 1994;39(Suppl 2):
$65-569.

Book;

The names of the authors, title of book, numbers of the volume, city, publis-
her, year of publication.

Ropper AH, Brown RH. Adams and Victor’s Principles of Neurology. 8t ed.
New York: McGraw-Hill, 2005.

Book Chapter;

The names of the authors, title of article, editors, title of book, numbers of the
volume and issue if existing, city, publisher, year of publication and relevant
page numbers of the article.

Pender MP. Multiple sclerosis. In: Pender MP, McCombe PA (eds). Autoimmu-

ne Neurological Diseases. 3rd e, Cambridge: Cambridge University Press,
1995:89-154.

29.

30.

31.

32.

INSTRUCTIONS TO THE AUTHORS ,

24.

Congress presentation;

The names of the six authors, title of presentation, editors (if available), title
of congress book, title of the congress, date of the congress, city, country,
publisher, year, relevant page numbers.

Bengtsson S, Solheim BG. Enforcement of data protection, privacy and secu-
rity in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Reinhoff O, edi-
tors. MEDINFO 92. Proceedings of the 7t World Congress on Medical Infor-
matics; 1992 Sep 6-10; Geneva, Switzerland. North-Holland; 1992. p. 1561-5.
Journal published electronically;

The names of the first six authors, fitle of article, abbreviated fitle of journal,
year of publication, numbers of the volume, numbers of the issue in brackets,
URL address of the web site, access date.

Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis
1995;1(1). Available from: URL:http://www/cdc/gov/ncidoc/EID/eid.htm. Ac-
cessed date: 25.12.1999.

Web site;

The name of the web site. Accessed date. Available from: Address of the
web site.

World Health Organization (WHO). Accessed date: 2008 Jul 9. Available
from: http://www.who.int

Thesis;

The names of the authors, title of the thesis, city, university or institution, year.
Kanpolat Y. Experimental percutanous access to trigemineal ganglia and
hystopathologic evaluation of radiofrequence termic lesion (Associated Pro-
fessor Thesis). Ankara: Ankara University; 1978.

Scientific and legal responsibilities pertaining to the paper belong to the aut-
hors. The ideas and recommendations mentioned in the articles and accu-
racy of references are the responsibility of the authors. The owner of copy-
right of the accepted manuscript is the Turkish Neurology Society. After ac-
ceptance of the manuscript, a copyright transfer form is sent to the author of
correspondence by e-mail and required to be signed and returned by e-ma-
il (journal@tjn.org.tr) or fax (+90 312 431 60 90).

There is no royalty payment to the authors.

Citation

Turk Norol Derg

Publication rights

Publication rights of Instructions to Authors of Turkish Journal of Neurology
belong to the Bilimsel Tip Yayinevi and the Turkish Neurological Society (All
rights reserved).

Manuscripts, figures and tables published in the Turkish Journal of Neuro-
logy may not be reproduced, archived in a refrieval system or used for ad-
vertising purposes without the prior written permission from the Turkish Ne-
urological Society. Quotations may be used in scientific articles but they must
be referred. The content of the advertisements published belong to the rela-
ted company. All contents are available free of charge without restrictions
from the journal's website at: www.tjin.org.tr
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9. Ulusal Sinirbilimleri Kongresi
13-17 Nisan 2010

Yeditepe Universitesi, istanbul, Ttirkiye

9™ National Neuroscience Congress

April 13-17, 2010
University of Yeditepe, Istanbul, Turkey

13 Nisan, Sali / 13t April, Tuesday

08.00-17.30
09.00-17.00

09.00-17.00

12.30-17.30

09.00-12.00

14.00-16.00

17.30-18.00

18.00-19.00

Kayit / Registration
Kurs A / Course A (Tip Fakliltesi 5. Kat / Medicine Faculty 5t Floor)

Deneysel ve Klinik Calismalarda Nérostereoloji Kursu /
Neurostereologic Methods in Experimental and Clinical Studies

Prof. Dr. Stleyman Kaplan

Kurs B / Course B (Mavi Salon 5. Kat / Blue Hall 5 Floor)
Hayvan Deneylerinin Kural ve Teknikleri: Davranis Testleri ve Deneysel Hastalik Modelleri

Prof. Dr. Tayfun Uzbay
Dog. Dr. Ewa Dogru

Kurs C / Course C (Uzeyir Garih Salonu 5. Kat / Uzeyir Garih Hall 5™ Floor)

Sinir Bilimlerinde ila¢ Gelistirilmesi Kursu / Training on Drug Development in Neuroscience

Prof. Dr. Isik Tuglular

Kurs D / Course D (Yesil Salon 5. Kat / Green Hall 5th Floor)
Elektrofizyoloji Kursu / Electrophysiology Workshop

Prof. Dr. Kemal Ttrker

Kurs E / Course E (Yesil Salon 5. Kat / Green Hall 5th Floor)
Sinir Sistemi Géruintlleme Kursu / Neuroimaging Workshop
Prof. Dr. Mehmet Bilgen

Acilis Téreni / Openning Ceremony (inan Kirag Konferans Salonu / Inan Kirag Conference Hall)

Konferans 1 / Conference 1 (inan Kira¢c Konferans Salonu / inan Kirac Conference Hall)
Oturum Baskani / Moderator: Ayca Vitrinel

Biyolojiden Ogrendigimiz Beyin Anatomisi / Brain Anatomy That We Learn from Biology
M. Gazi Yasargil




19.00-19.30

19.30-22.00

Mini Konser / Concert

Klarinet: And Karabacak
Piyano: Mustafa Nuri Haybat

Acilis Resepsiyonu / Openning Reception
Yeditepe Universitesi / Yeditepe University

14 Nisan, Carsamba / 14™" April, Wednesday

09.00-09.10

09.10-09.50

09.55-11.00

09.55-10.30

10.30-11.00

10.00-11.00

10.00-10.15

10.15-10.30

10.30-10.45

10.45-11.00

FENS Presentation (inan Kirac Konferans Salonu / inan Kirac Conference Hall)

Sten Grillner, Gonil O. Peker, Bayram Yilmaz

Konferans 2 / Conference 2 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskani / Moderator: Canan Aykut Bingdl
Repair of CNS Injuries by Olfactory Ensheathing Cells

Geoffrey Raisman

Panel 1 (inan Kirag Konferans Salonu / Inan Kira¢ Conference Hall)

Oturum Baskanlari / Moderators: Sacit Karamdrsel, Berrin Aktekin

Parkinson Hastaliginin Molekdiler Patogenezinde Yeni Gérdsler /
Emerging Concepts in the Molecular Pathogenesis of Parkinson’s Disease
Blilent Elibol

Hareket Bozukluklarinda Bazal Gangliyon Devrelerinin Roli ile ilgili Yeni Yaklasimlar /
Recent Understanding of Basal Ganglia Circuits in Movement Disorders
Raif Cakmur

Secilmis Bildiriler 1 / Selected Oral Communications 1 (Mavi Salon / Blue Hall)
Oturum Baskanlari / Moderators: Sule GOk, Ece Geng

S1: Kimyasal Absans Epilepsi Modelinin Wistar Sicanlarda Kindling Gelisimi Uzerine Etkisi /

The Effect in a Chemical Model of Absence Epilepsy on Kindling in Wistar Rats
Nihan Carcak

S2: Atipik Antipsikotik Risperidon Sistemik Kanabinoidlerin Analjezik Etkisini Spinal Dlizeyde

inhibe Etmektedir /

Atypical Antipsychotic Risperidone Blocks Systemic Cannabinoid Induced Antinociception at

the Spinal Level
Ahmet Dogrul

S3: Nikotin ile Olusturulan Sartl Yer Tercihinde Gértilen Bireysel Farkliliklarda DRD1a ve DRD2

Gen Ekspresyonlarinin Rold /

The Role of DRD1a and DRD2 Gene Expressions in Individual Differences of Nicotine-Induced

Conditioned Place Preference
Emre Yildirm

S4: Retinoik Asidin Sicanlarda Rotenon ile Olusturulan Parkinson Hastaligi Modeline Etkisi
Effects of Retinoic Acid on Rotenone Rat Model of Parkinson’s Disease

Kemal G. Ulusoy




11.00-11.30

11.30-13.00

11.30-12.00

12.00-12.30

12.30-13.00

11.30-13.00

11.30-12.00

12.00-12.30

12.30-13.00

13.00-14.00

13.15-13.45

14.00-14.40

14.40-15.20

15.20-16.30

Kahve Arasi / Coffee Break

Panel 2 (inan Kira¢c Konferans Salonu / Inan Kirac Conference Hall)

Oturum Baskani / Moderator: Banu Anlar

Otizm Patogenezinde ve Uygulanan Girisimlerin Etkisinde Biyolojik Etmenler /
Biological Factors in Pathogenesis and Intervention Strategies of Autism
Ozgtir Yorbik

Otizm Spektrum Bozukluklarinin Genetigi / Genetics of Autism Spectrum Disorders

Betlil Mazlum

Otizm'in Degerlendiriimesinde Fonksiyonel MRG Calismalari /
Functional MRI Studies in the Evaluation of Autism

Baris Diren

Sempozyum 1 / Symposium 1 (Mavi Salon / Blue Hall)
Oturum Baskanlari / Moderators: Filiz Onat, Yasemin Gtirsoy Ozdemir

Beyin iskemisi ve Mikrodolasim / Brain Ischemia and Microcirculation

Eritropoietinin ve VEGF'nin Beyin Hasari Tedavisi ve Plastisitesine Olan Etkileri /
The Effects of Erythropoietin and VEGF on Brain Injury and Plasticity
Ertugrul Kilig

iskemi/Reperflizyon Sirasinda Mikrodolagimin Beyinde ve Retinada Gériinttilenmesi /
The Imaging of Microcirculation in Brain and Retina During Ischemia/Reperfusion

Mtige Yemisci

Embolik isaretlerin Algilanmasi ve Analizi / Detection and Analysis of Embolic Signals
Nizamettin Aydin

Ogle Yemegi / Lunch

Uzmaniyla Bulusma Toplantilari / Meet the Expert Sessions

Konferans 3 / Conference 3 (inan Kirac Konferans Salonu / inan Kirac Conference Hall)
Oturum Baskani / Moderator: Vahide Savci

From T,,1 to T, 22: Is There a Cytokine That, Really’ Matters in Neuroinflammation?
Burkhard Becher

Konferans 4 / Conference 4 (inan Kira¢ Konferans Salonu / inan Kira¢ Conference Hall)
Oturum Baskani / Moderator: Nuran Hariri
Reflections on a Life in Science

Geoffrey Raisman

Kahve Arasi / Coffee Break

Poster Sunumlari/ Poster Presentations




16.30-17.10

17.10-17.45

17.45-18.00

18.00-18.15

16.30-17.00

17.00-18.20

17.00-17.20

17.20-17.40

17.40-18.00

18.00-18.20

Konferans 5 / Conference 5 (inan Kira¢c Konferans Salonu / Inan Kira¢ Conference Hall)
Oturum Baskanlari / Moderators: Glilglin Kayalioglu, Basar Atalay

Genomic and Genetic Approaches to Mammalian Brain Development

Gregor Eichele

Konferans 6 / Conference 6 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Kanser K&k Huicreleri ve Beyin Tuimdrlerinin Epigenetik Regtilasyonu /

Epigenetic Regulation of Cancer Stem Cells and Brain Tumors

Volkan Coskun

S5: Elk-1-Mitoz lliskisinin U-87 Gliyoblastom Hticrelerinde incelenmesi /
Investigation of Elk-1-Mitosis Relationship in U-87 Glioblastoma Cell Line
Ozlem Demir

S6: Arka Kok Ganglionu Néronlarinda Hasar Sonrasi Lésemi inhibe Edici Faktdr Artisinin
Arastiriimasi /

Searching of Leukemia Inhibitory Factor Upregulation After Injury in Dorsal Root Ganglion
Neurons

Elif Kaval Oguz

Konferans 7 / Conference 7 (Mavi Salon / Blue Hall)
Oturum Baskanlari / Moderators: Fazilet Aksu, Lutfiye Kanit
Bilisi Anlamada Davranistan Bilis/Davranis Paradigmasina, Psikoloji Biliminden Nérobilime /

Paradigm Change in Pursuit for Understanding Cognition: From Behavior To Cognition/Brain,
from Psychology To Neuroscience

Sirel Karakas

Panel 3 (Mavi Salon / Blue Hall)
Beyin Haritalama Ydntemleri icin AR-GE ve Klinik Uygulamalar /
Research and Development of Brain Mapping Techniques and Clinical Applications

Dikkat Eksikligi Hiperaktivite Bozuklugu icin DEHB Bataryasi ile Destekleyici Davranissal Tani
Kriterleri /

Supplementary Behavioral Diagnostic Criteria with ADHD for Attention Deficit Hyperactivity
Disorder

Arzu Ozkan Ceylan

DEHB Bataryasl ile Destekleyici Elekrofizyolojik Tani Kriterleri /
Supplementary Electrophysiological Diagnostic Criteria with ADHD Battery
Elvin Dogutepe Dinger

Manyetik Rezonans Gériinttileme Ortaminda Elektroensefalografi: MR-EEG Mdmkuin mddur? /
Electroencephalography with Magnetic Resonance Imaging: Is MR-EEG possible?

Sirel Karakas

TURCONS 4 Standart Yazilimi ile Fonksiyonel Manyetik Rezonans Gértinttilemenin Klinikte
Kullanimi /

Clinical Use of Functional Magnetic Resonance Imaging with TURCONS 4 Standard Software
Hakki Muammer Karakas




18.15-18.30

18.30-18.55

18.55-19.20

Mini-Konferans (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskani / Moderator: Nuran Gokhan
Deha ve Delilik Arasinda / Between Genius and Insanity

Nuran Hariri

Konferans 8 / Conference 8 (inan Kirac Konferans Salonu / inan Kirac Conference Hall)
Oturum Baskanlari / Moderators: Génll Peker, Arif Aksit

The Mirror Neuron System as a Neural Basis for a Non Verbal, Gesture Mode of
Communication

Jean Petit

Konferans 9 / Conference 9 (inan Kira¢c Konferans Salonu / Inan Kira¢ Conference Hall)
Empathy Between Conductor and Orchestra: Phenomenology and Empirical Research

Sera Tokay

15 Nisan, Persembe / 15t April, Thursday

09.00-09.40

09.40-10.20

09.45-11.00

09.45-10.00

10.00-10.15

10.15-10.30

10.30-10.45

Konferans 10 / Conference 10 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskanlan / Moderators: Tamer Demiralp, Nese Tungel
Getting to Treatments for Brain Diseases: New Partnerships

Dennis Choi

Konferans 11 / Conference 11 (inan Kirac Konferans Salonu / inan Kirac Conference Hall)
Pharmacological and Physiological Control of 5-HT Neurons

Trevor Sharp

Secilmis Bildiriler 2 / Selected Oral Communications 2 (Mavi Salon / Blue Hall)
Oturum Baskanlari / Moderators: Oguz Aslan Ozen, Burak Glicli

S7: Sinir Huicreleri ve Astrositlerdeki Glukoz-Laktoz Metabolizmasinin

Bilgisayar Destekli Incelemesi /

Computer-Aided Study of Glucose-Lactose Metabolism in Neurons and Astrcosytes

Seda Geng

S8: Metal-Gaz Iyon implante Edilmis Biyobozunur Polimerlerde Sinir Hticresi Tutunma
Davranislarinin incelenmesi /

Neural Cell Attachment Studies on Metal-Gas Hybrid lon Implanted Biodegradable Polymers
Emel Sokullu Urkag

S9: Vertebral Hemanjiyomlarin Volumetrik Analizi: Retrospektif MRG Calismasi /
Volumetric Analysis of Vertebral Hemangiomas: A Retrospective MRI Study

Ahmet Songur
S10: Periferik Sinir Anatomisi ve Varyasyonlarinin incelenmesinde Fetus Diseksiyonlari /
Fetus Dissections for Examining Peripheral Nervous Anatomy and lts Variations

Nadire Unver Dogan




10.45-11.00

10.20-11.00

11.00-11.30

11.30-13.00

11.30-12.10

12.10-12.35

12.35-13.00

11.30-13.00

11.30-12.10

12.10-12.40

12.40-13.00

13.00-14.00

13.15-13.45

S11: Prenatal Dénemde Uygulanan Diklofenak Sodyumun Erkek Sican Optik Siniri Uzerine Etkisi:
Stereolojik, Histolojik ve Elektron Mikroskobik Bir Calisma /

Prenatal Administration of Diclofenac Sodium on Developing Male Rat Optic Nerve:
A Stereological, Histological and Electron Microscopic Study

Aysin Pinar Tlrkmen

Konferans 12 / Conference 12 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskanlari / Moderators: Serdar Demirgdren, Kevser Erol

A. Oxytocin: Healing Body, Brain and Behavior

B. Neurobiological Perspectives on “Love” and Social Bonding

Sue Carter
Kahve Arasi / Coffee Break

Sempozyum 2 / Symposium 2 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskanlari / Moderators: Ahmet Ademoglu, Mustafa Culha

Nano-Sinirbilim / Nano-Neuroscience

Nanoneuroprotection and Nanoneurotoxicology in CNS Injury and Repair

Hari Shanker Sharma

Nanoteknoloji ve Sinirbilim Arastirmalarinda Uygulamalari /

Nanotechnology and Its Implications in Neuroscience Research

Mustafa Culha

Serebral iskemi-Reperflizyon Modelinde Bir Nano ila¢c Uygulamasi:

Beyine Hedeflendirilmis Kaspaz-3 inhibitéri YUkl Kitosan-Peg-Bio-Sa/Ox26 Nanokdireler /

A Nanomedicine Transports a Peptide Caspase-3 Inhibitor Across the Blood-Brain Barrier and
Provides Neuroprotection

Yasemin Gtirsoy Ozdemir

Sempozyum 3 / Symposium 3 (Mavi Salon / Blue Hall)
Oturum Baskanlari / Moderators: M. Kemal Arikan, Resit Canbeyli
Davranis ve Psikoloji / Behavior and Psychology

Zaman, Zamanlama ve Psikoloji / Time, Timing and Psychology

Resit Canbeyli

insan Beyni ve Davranisinin Evrimi / Evolution of Human Brain and Behavior
Mert Tekdzel

Sosyal Tutusma: insanin Bazi Davranislarini Aciklayan Yeni ve Blittinctil Bir Teori /
Social Kindling: A New and Unifying Theory to Explain Some Human Behaviors

Cafer Marangoz
Ogle Yemegi / Lunch

Uzmaniyla Bulusma Toplantilari / Meet the Expert Sessions




14.00-14.50

14.50-15.30

15.30-16.40

16.40-17.40

16.40-17.10

17.10-17.40

16.40-18.10

16.40-17.10

17.10-17.25

17.25-17.40

17.40-17.55

17.55-18.10

Konferans 13 / Conference 13 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskanlari / Moderators: Tunaya Kalkan, Akif Maharramov

Mechanisms of Electromagnetic Field (EMF) Effects on the Brain (with 10 min discussion)
Martin Blank

Konferans 14 / Conference 14 (inan Kira¢c Konferans Salonu - inan Kira¢ Conference Hall)
Oturum Baskani / Moderator: Ahmet Ayar

The Action Potential as a Propagating Mechanical Pulse, the Action of Anesthetics and
Lipid Channel Formation

Thomas Heimburg

Kahve Arasi / Coffee Break
Poster Sunumlari / Poster Presentations

Sempozyum 4 / Symposium 4 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskanlar / Moderators: Turgay Dalkara, Ertugrul Kilig

Néroanatomi / Neuroanatomy

Large-Scale Mapping of Channel Gene Expression in the Rodent Brain

Gregor Eichele

Omurilikte Gen Ekspresyonu: Omurilik Anatomisi ve Arastirmalardaki Onemi /
Gene Expression in the Spinal Cord: Implications in Spinal Cord Anatomy and Research

Glilgtin Sengdil (Kayalioglu)

Sempozyum 5 / Symposium 5 (Mavi Salon / Blue Hall)
Oturum Baskanlari / Moderators: Kemal Tlirker, Cem Suer

Elektrofizyoloji / Electrophysiology

Yapay Uyarim Yontemlerinin Biyofiziksel Ozellikleri /
Biophysical Properties of Artificial Stimulation Methods
Clineyt Goksoy

S12: insan Motor Néronlarinda Postsinaptik Potansiyellerin Hesaplanmasi /
Estimation of Postsynaptic Potential in Human Motoneurons

Erdal Binboga

S13: Beyincikteki Sinir Impuls Dizilerinin Analizi /
Decoding Neuronal Firing Patterns in the Cerebellum

Daniel Press

S14: Insan Cene Kaslari Uzerine Bir Transkraniyal Manyetik Stimulasyon Calismasi /
A Transcranial Magnetic Stimulation Study on Human Jaw Muscles
Elif Sibel Atis

S15: Yiirtime Sirasindaki Kas 1gcigi Refleks Modtilasyonlarinin Cinsiyete Bagh Olarak incelenmesi /
Investigation of Gender Dependent Differences in Muscle Spindle Reflex Modulations
Aylin S. Urkmez




17.40-18.20

18.20-19.00

20.00-23.00

Konferans 15 / Conference 15 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskani / Moderator: Erol Basar

The Nobel Prizes in the Field of Neuroscience. From Camillo Golgi and Ramdn y Cajal to
Richard Axel and Linda Buck

Gunnar Grant

Konferans 16 / Conference 16 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskani / Moderator: Cafer Marangoz
The Logics of Networks in Motion - From lon Channels to Behavior

Sten Grillner

Gala Yemegi / Gala Dinner

Sabanc Ogretmenevi, Anadoluhisari

16 Nisan, Cuma / 16" April, Friday

09.00-09.40

09.40-10.40

09.40-10.10

10.10-10.40

09.40-10.40

09.40-10.00

10.00-10.20

10.20-10.40

Konferans 17 / Conference 17 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskani / Moderator: Bayram Yilmaz

From Cold To Pain: Molecular and Cellular Mechanisms

Carlos Belmonte

Sempozyum 6 / Symposium 6 (inan Kirac Konferans Salonu / inan Kirac Conference Hall)
Oturum Baskanlari / Moderators: Mustafa Sarsilmaz, Ugur Ttre
N&ro-Gorlintlleme / Neuroimaging

Beyin Ak Maddesi ve Beyin Cerrahisinde Fiber Traktografi'nin Kullanimi /

Architecture of the White Matter of the Brain and Usefullness of Fiber Tractography in
Neurosurgery

Ugur Ture

Kemirgen Omurilik Yaralanma Modellerinin Manyetik Rezonans Gértinttilemesi /
Magnetic Resonance Imaging of Spinal Cord Injury in Rodent Models
Mehmet Bilgen

Sempozyum 7 / Symposium 7 (Mavi Salon / Blue Hall)
Oturum Baskanlari / Moderators: Girkan Ozttirk, Hale Saybasil
In Vitro N6éron Hasari / In Vitro Neuronal Damage

Bir N6ron Yaralandiginda: Aksotomi Sonrasi Dénem /
Once a Neuron Is Injured: Postaxotomy Period
Ender Erdogan

Zevkle Olmek: Endojen Opioidlerin Hasarlanmis Néronlara Etkisi /
Dying With Pleasure: The Effect of Endogenous Opioids on Injured Neurons
Girkan Ozttirk

Oltirken Oldtirmek: Klilttirde Transnéronal Dejenerasyon /
Killing While Dying: Transneuronal Degeneration in Culture
Aydin Him




10.40-11.40

11.40-13.00

11.40-12.20

12.20-12.40

12.40-13.00

11.40-13.00

11.40-12.00

12.00-12.20

12.20-12.40

12.40-13.00

13.00-14.00

14.00-14.40

Kahve Arasi / Coffee Break
Poster Sunumlari / Poster Presentations

Sempozyum 8 / Symposium 8 (inan Kirac Konferans Salonu - [nan Kirac Conference Hall)
Oturum Baskanlari / Moderators: Haluk Kelestimur, Neyhan Ergene
Enerji Homeostazi ve Ureme Fonksiyonlarinin Néroendokrin Kontrolti /

Neuroendocrinological Control of Energy Homeostasis and Reproductive Functions

Hypothalamic Control of Food Intake and Body Weight: Central Actions of Thyroid Hormone

Francis Ebling

Plbertenin Néroendokrin Kontrolli / Neuroendocrinological Control of Puberty

Haluk Kelestimur

GnRH Sekresyon Calismalarinda Hicresel Model: Kalsiyum Aracili Mekanizmalarin Floresan
Goériintilemeyle incelenmesi /

A Neuronal Model For Study Of GnRH Secretion: Use Of Fluorescence Imaging to Investigate
Calcium Mediated Regulation

Ahmet Ayar

Sempozyum 9 / Symposium 9 (Mavi Salon / Blue Hall)
Oturum Baskanlan / Moderators: Ojuz Tanridag, Mehmet Kaya

Nérodejeneratif Hastaliklar / Neurodegenerative Diseases

Demansiyel Streclerde Amiloid Beta Hipotezi ve Tedavi'de Yeni Umutlar /
Amyloid Beta Hypothesis in Alzheimer Disease; New Targets in Therapy

Tdrker Sahiner

Alzheimer Hastaliginin Fizyopatolojik Temelleri /
Physiopathological Basis of Alzheimer’s Disease
A. Turan Isik

Yasllik Nérodejenerasyonu icin Modeller Yeterli mi? /

Are the Animal Models Sufficient for Age Related Neurodegeneration?

Turgay Celik

Fosfolipid Prekdirsérlerinin Sinaptik Membran Yapimina Etkileri: Nérodejeneratif Hastaliklarin
Tedavisinde Yeni Bir Yaklasim /

Effects of Phospholipid Precursors on Synaptic Membranes: A New Approach in Treatment of
Neurodegenerative Diseases

Mehmet Cansev
Ogle Yemegi / Lunch

Konferans 18 / Conference 18 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Bagkanlari / Moderators: i. Hakki Ulus, Emel Ulupinar

Neuron-Glia Metabolic Coupling

Pierre Magistretti




14.40-15.20

15.20-15.35

15.35-16.00

16.00-16.40

16.40-17.20

17.10-17.55

17.10-17.25

17.25-17.40

17.40-17.55

17.20-18.00

18.00-18.30

18.30-19.00

Konferans 19 / Conference 19 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Reperfusion Injury to Microcirculation and No-Reflow Phenomenon
Turgay Dalkara

Soylesi / Interview
Néroetik / Neuroethics
GOnUl Peker, Pierre Magistretti

Kahve Arasi / Coffee Break

Konferans 20 / Conference 20 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskanlari / Moderators: Nazli Basak, Stileyman Kaplan

An in Vivo Gene Knockdown Approach for Functional Assessment of Dopaminergic Input to
the Striatum

Deniz Kirik

Konferans 21 / Conference 21 (inan Kira¢c Konferans Salonu / inan Kirac Conference Hall)
Strategies for Peripheral Nerve's Tissue Engineering
Stefano Geuna

Secilmis Bildiriler 3 / Selected Oral Communications 3 (Mavi Salon / Blue Hall)
Oturum Bagskanlari / Moderators: Ummiihan isoglu Alkac, Hiiseyin Beydagi

S16: Oksitosinin Erkek Sicanlarin Amigdalasindaki Spontan Aktivite Uzerine Etkisi /

The Effect of Oxytocine and Atosiban on the Amygdalar Spontaneous Electrical Activity of
Freely Moving Male Rats

Serdar Demirgdren

S17: Alfa, Beta ve Gamma Bantlarinda Duragan Hal Gérsel Uyarilma Potansiyeli Bildirimli fMRG
Analizi /

Steady State Visual Evoked Potential Informed fMRI Analysis for Alpha, Beta and Gamma
Bands

Esin Karahan

S18: Dikkat Eksikligi Hiperaktivite Bozuklugunda Metilfenidat Tedavisinin Uyku Uzerine Etkisi:
Polisomnografik Arastirma

Effect of Methylphenidate on Sleep in Attention Deficit Hyperactivity Disorder (ADHD):
Polysomnographic Investigation

Nurcihan Kiris

Konferans 22 / Conference 22 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskani / Moderator: Isil Kurnaz

Axotomy-Induced Neuronal Plasticity and Regeneration in the Peripheral Nervous System
Lars Klimaschewski

Konferans 23 / Conference 23 (inan Kirac Konferans Salonu / Inan Kirac Conference Hall)
Oturum Baskani / Moderator: Génil Peker

Can Brain Research Help Our Society?

Carlos Belmonte

Bdiil Téreni ve Kapanis / Presentation of Awards and Closing Ceremony




17 Nisan, Cumartesi / 17th April, Saturday
Sosyal Program / Social Program
09.30-12.30 Bogaz Turu / Tour on the Bosphorus
12.30 Kabatas iskeleye Varis ve Serbest Zaman / Arrival at the Kabatas Port

Poster Sunum Programi ve Oturum Baskanlari / Poster Presentation Schedule and Session Chairs

14 Nisan Carsamba / 15.20-16.30

Sinirbilim Hastaliklari-I: 1-13 (Prof. Dr. Tayfun Uzbay)
Elektrofizyoloji-I: 84-91 (Prof. Dr. Asiye Nurten)

Bilis ve Davranis: 37-47 (Dog. Dr. Ewa Dogru)

Egitim ve Sosyal Konular: 48-54 (Dog. Dr. Selim Kutlu)

15 Nisan Persembe / 15.30-16.40

Sinirbilim Hastaliklari-Il: 14-26 (Prof. Dr. Ersin Koylu)

Néroendokrin ve Homeostatik Diizenlemeler: 55-64 (Doc. Dr. Gliler Oztirk)
Gelisimsel Sinirbilim-I: 65-75 (Doc. Dr. Ozhan Eyigér)

EMF and Brain: 100-107 (Dog. Dr. Sinan Canan)

16 Nisan Cuma / 10.40-11.40

Nérobiyoloji: 27-36 (Dog. Dr. Ender Erdogan)
Elektrofizyoloji-Il: 92-99 (Prof. Dr. Stileyman Dasdag)
Gelisimsel Sinirbilim-Il: 76-83 (Yrd. Dog. Dr. Unal Uslu)
Diger: 108-116 (Prof. Dr. Nurhan Enginar)







KONFERANSLAR / CONFERENCES







KONFERANS 2 / CONFERENCE 2

Repair of CNIS Injuries by Olfactory
Ensheathing Cells

Geoffrey Raisman

University College London, Institute of Neurology, Spinal Repair Unit, Queen Square, London, UK

Turk Norol Derg 2010;16(Ek 1):3-4

ABSTRACT

The failure of severed axons to regenerate in the cent-
ral nervous system disrupts connections between brain
areas and cuts off the flow of information between them.
This leads to severe disability which is chronic and incurab-
le. Our concept of repair is to re-build a bridge to enable
the sprouts formed by the severed nerve fibres to regrow
to their original destinations and restore lost functions. We
call this the pathway hypothesis. Following the discovery
of the unique ability of olfactory nerve fibres to grow in
adult life, electron microscopy has revealed a unique type
of cell-the olfactory ensheathing cell (OEC) which provides
the pathway for these fibres (Raisman, 1985). The concept
behind our repair strategy is to transplant OECs from the
olfactory system, where they provide a pathway for nerve
fibres to grow, into an area of damage in the spinal cord
where damaged nerve fibres do not grow.

Our first experimental demonstration of the reparati-
ve properties of transplanted OECs was in a unilateral le-
sion of the rat corticospinal tract (CST). This leads to a loss
of directed reaching function by the forepaw of the ope-
rated side. Function is restored consistently by injection of
OEGCs into the lesion, where they form a continuous brid-

ge over which the CST fibres regenerate, become myeli-
nated by peripheral type myelin produced by the OECs
and re-enter the spinal cord to arborise caudally in the
medial grey (Keyvan-Fouladi et al, 2003; Li et al, 1998).

The number of cells we can obtain from the olfactory
system is limited, and we do not yet have sufficient to
bridge the extensive area of damage encountered clini-
cally in human spinal cord injury. We therefore chose to
model a situation where a small number of cells, strategi-
cally placed, could be tested. This situation is brachial ple-
xus avulsion. In clinical practice this is commonly the result
of a road traffic injury in which the nerves to the arm are
pulled out of the spinal cord. The affected arm is totally
disabled.

To develop a rat model we demonstrated that unilate-
ral section of all four DRs from the 6™ cervical to the first
thoracic segments (C6 to T1) causes total loss of input
from the arm measured electrophysiologically and failure
of the denervated forepaw to grasp bars during a clim-
bing test using an endogenous matrix which allows a limi-
ted amount of cells to be placed accurately and retained
in sufficient numbers to bridge the lesion, we showed
that transplanted OECs bridged the lesions, provided a

Turk Norol Derg 2010;16(Ek 1):3-4
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pathway for regenerating DR fibres to re-enter the dorsal
horn and ascend in the dorsal columns, restored elect-
rophysiological transmission into the dorsal columns and
postsynaptic responses in the dorsal column nuclei and
restored forepaw grasping (lbrahim et al, 2009).

Since we could achieve structural and functional repa-
ir of two specific spinal cord and spinal root injuries in
adult rats, we believe this means they can be repaired in
man. The ability to restore hand function in a disabled pa-
tient would be a major factor in improving the quality of
life. Learning how to obtain reparative cells from human
tissue will open the way to repair not only of spinal cord
and spinal root injuries, but beyond that to strokes invol-
ving fibre pathways in the brain, and damage to cranial
nerves.
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ABSTRACT

One would think that having an animal model for mul-
tiple sclerosis (MS), the therapeutic interventions in ro-
dents should be easily translatable into human disease. In
stroke, where the modeling in animals is relatively simple
and straight forward, translation attempts failed mise-
rably. Is the animal model to blame? Not at all! After
systematic analysis of potential shortcomings in the prec-
linical data the culprit was identified as “the positive-pub-
lication bias”. This means that failures and negative data
are hardly publishable even though their value is at least
as high as the exciting positive data found in high-impact
factor journals. I will discuss, using the recent attention to
”TH17 cells” in the context of EAE, how fashion and cla-
ims can spiral out of control and mislead the design of
therapeutic interventions profoundly. Specifically, during
autoimmune neuro-inflammation, helper T (T,,) cells initi-

ate tissue damage and neurological impairment. While
the role of polarized T;1 and T,,17 cells as initiators of the
disease remains a subject of some debate, none of their
signature cytokines is essential for the development of ex-
perimental autoimmune encephalomyelitis (the animal
model of MS). The conflicting data in regards to the EAE
susceptibility of mice lacking transcriptions factors such as
RORyt, cytokine receptors, such as the IL-23R and cytoki-
nes such as IL-12, IFNy and IL-27 could be resolved by the
discovery that not IL-17, but another cytokine, unifies all
the discrepancies and explains the role of these enigmatic
“T17 cells” in autoimmunity and brain inflammation. |
will propose such a cytokine and data solidifying the cla-
im that there is indeed at least one non-redundant T cell-
derived factor required for the development of neuroinf-
lammation.
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ABSTRACT

During my time as a medical student | was persuaded
to spend three years doing a PhD on the connections of
the rat hippocampus. At that time connections were tra-
ced by making lesions. It was also a time when electron
microscopy was becoming applicable to the nervous sys-
tem. Prompted by discussion of my findings with my su-
pervisor in 1965, | came to the conclusion that new
synapses were forming in the adult brain. | introduced the
word plasticity to describe the phenomenon. It took over
ten years of struggle in the wilderness before this hereti-
cal idea became accepted.

| have spent a lifetime trying to see whether this pro-
perty of nervous tissue could lead to a method for repa-
iring injuries which are currently irreparable. They are still
irreparable but it is a joy to have worked on something
that could benefit people, and to have been able to shed
some light on what others will in future achieve.

My work on plasticity has led to the use of olfactory
ensheathing cells, and -in the last few years- to a new he-
resy: the pathway hypothesis. It is comforting that, even
so many years later, | can put forward an idea as hereti-

cal now as plasticity was then. Science depends on hypot-
heses. But the accepted hypothesis is the tombstone of
endeavour, the enemy of progress.

Plasticity overthrew the idea that the nervous system
is anatomically fixed. Its opposite is now becoming a fu-
ture topic-how is the nervous system stable. Perhaps one
day it will be found that plasticity and stability are two si-
des of the same mechanism.

Plasticity has passed into the common vocabulary of
neuroscience and neurology. But plasticity is still a young
idea. It is an idea with a future. It is a property only dimly
glimpsed, little understood. Beyond laboratory science
and medicine, it has wider implications for the understan-
ding of ourselves and the potential of our species.

My talk does not celebrate any achievements of mine.
| was simply in the right place, at the right time, and with
the right supervisor. My purpose here is to encourage tho-
se to whom the future belongs, who will see clearer than
we do, and understand what is to us a mystery. To the
one who is content to make a simple observation, made
with clear eyes and contemplated with an honest mind,
Nature waits willingly to reveal her beauties.
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ABSTRACT

The mammalian cerebral cortex derives from progeni-
tors present in the ventricular and subventricular zones of
the embryonic dorsal telencephalon. To identifying gene-
tic networks involved in corticogenesis we performed da-
ta mining in the www.genepaint.org gene expression da-
tabase for transcripts that are restricted to cortical proge-
nitor cells. > 1000 genes were regionally expressed in the
developing neocortex and encompass a wide range of bi-
ochemical functions including transcription and cell cycle
control. Cell cycle regulators expressed in proliferating ne-
uronal progenitors include Chaflb, Xpo1, Prim1, E2f2,
Rad54, Mcm2, Mcm7, E2f2, Pbk, Kif4, Prc1, timeless and
Esco2.

Esco2, an evolutionary conserved acetyl transferase
required for the establishment of sister chromatid cohesi-
on, was expressed in neuronal progenitors during their
mid- and late S-phase. We inactivated Esco2 gene. The re-
sulting mice showed severe cortical defects and cells deri-
ved from mutant were deficient in both, cell proliferation
and DNA repair. The cellular basis of this defect will be
discussed. The inability of Esco2-deficient cells to prolife-
rate results in their demise through apoptosis, and makes
them a target for tissue specific cell ablation using app-
ropriate Cre driver lines. The potential of using Esco2 mu-
tant mice for studying adult neurogenesis will be discus-
sed.
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OZET

Kok hticreler, bulunduklari canlida btittin dokulari ve
organlari olusturma potansiyeline sahip, sinirsiz béltinebi-
len, kendilerini yenileyebilen, farklilasmamis hticrelerdir.
Kanser kok hticresi hipotezi, normal doku kok hticreleri ile
tmor hcreleri arasindaki benzerlikleri ortaya koyar. Na-
dir ve yavas béltntyor olmalari nedeniyle, kék hticreleri
kanser tedavisi icin dnemli bir sorun yaratmaktadir ve ye-
ni terapi yaklasimlari kanser kék hdicrelerinin niteliklerinin
daha iyi ortaya konulmasi gerekliligini g6z éntine alarak
gerceklestiriimelidir. Kanser kék hicreleri ilk kez I6semiler-
de tanimlandiginda, normal hematopoietik kék hticreleriy-
le ytizey proteinleri ve ¢odalma sekilleri de dahil olmak
lzere pek cok ortak &zellikleri paylastiklari gdsterilmistir.
Son zamanlarda, merkezi sinir sistemi koék hdcrelerine
benzerlik gdsteren hticreler, beyin timdrlerinden izole
edilmistir. Gliyoblastoma multiforme (GBM) kétu huylu gli-
yal timédrler arasinda en yaygin olanidir ve her ne kadar
GBM etyolojisi ile iliskili gen mutasyonlari tanimlanmis ol
sa da, etkili bir tedavi hentz yoktur. GBM'de altta yatan
molekuler mekanizmalari anlamak, daha etkili tedavi yak-
lasimlari gelistirmeyi saglayacagindan, kanser kok hticrele-
rinin epigenetik regtilasyonunu karakterize etmek 6nemli-

dir. Epigenetik mekanizmalar, DNA metilasyonu, histon
modifikasyonu ve mikroRNA araciliglyla, gen ekspresyo-
nunda kalitsal degisiklikleri DNA dizisini degistirmeden
kontrol ederler. Epigenetik mekanizmalar cevresel sinyal-
lerle genetik kodu birbirine baglayip, hem normal gelisme-
de hem de kanser dahil olmak tzere bir cok hastaligin et-
yolojisinde 6nemli rol oynarlar. Bu nedenle, epigenetik
mekanizmalarin GBM gelisimi ve ilerlemesindeki roltind
anlamak kanser kék hticrelerini hedef alan etkili tedavi
yontemleri gelistirmek igin zorunludur.

ABSTRACT

Cancer stem cell hypothesis suggests the presence of
similarities between the self-renewal of tissue stem cells
and propagation of tumor cells. The slow proliferative
characteristics and the quiescent state of the stem cells
present an important problem for effective cancer treat-
ment, and the future therapies must include the identifi-
cation and characterization of these cells. Cancer stem
cells were first characterized in leukemia, and they shared
many properties of the hematopoietic stem cells (e.g., si-
milar cell-surface marker expression, proliferation charac-
teristics and progeny). Recently, cells with characteristics
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of neural stem cells were isolated from human brain tu-
mors. Among these, glioblastoma multiforme (GBM) is
the most common and malignant form of the glial tu-
mors. Although a number of gene mutations have been
associated with the etiology of GBM, there is no effective
treatment exists today. In order to better understand the
underlying molecular mechanisms in GBM and to develop
better therapeutic approaches, it is necessary to characte-
rize the involvement of epigenetic mechanisms in the de-
velopment and progression of GBMs with a specific focus
on cancer stem cells. Epigenetic mechanisms refer to bi-

ological processes that regulate heritable changes in gene
expression without altering the DNA sequence. Major epi-
genetic mechanisms include DNA cytosine methylation,
histone modifications and small non-coding micro-RNAs.
Epigenetic mechanisms link environmental signals and
maintenance of genomic responses during development
and have been implicated in number of disease conditi-
ons, including cancer. Therefore, it is crucial to unders-
tand how epigenetic mechanisms are involved in the de-
velopment and progression of GBMs.
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OZET

insan zihnini anlama arzusu/gereksinimi her zaman
var olmus, bilim-6ncesi psikolojide incelen nesne ruh ve
daha sonra zihin olarak anilmis; bilim-sonrasi psikolojide
ise inceleme konulari, sirasiyla, biling (yapisalcl ve islevsel-
ci ekoller), davranis (davranisci ekol), biling-alti (psikoanali-
tik ekol) ve nihayet bilis (1950'ler ve sonrasi) olmustur.
Ancak, tanimi ne olursa olsun psikolojinin bilgileri daima
distan g6zlenen davranislar olmus, bilissel ézellikler konu-
sundaki bilgiler, standart kosullar dizisine verilen davranis-
lardan ¢ikarsama/tahmin yoluyla elde edilmistir. Ge¢misin-
deki butdn bu farkl gorus acilar psikolojinin zenginligini
olusturmus, biriken bilginin sagladigi gli¢, onu, meslekle-
rin tercih siralamasinda en yukarilara getirmistir. Ancak
kullandigi “davranis paradigmasi”, psikoloji bilimini, zi-
hin/bilis/duygular anlama konusunda bir sinira getirmis;
daha fazla ilerleme, yeni bir paradigmayi kacinilmaz kilmis-
tir.

Guintimtizde bilis ve beynin iliskili oldugu, temel ve uy-
gulamalri bilim calismalari sonucunda, genelgecer bilgi sta-
tdsund kazanmistir. Psikoloji biliminin yol haritasindaki bir
sonraki durak da, davranis/bilisi beyine atif yaparak ele al-

mak bulunmaktadir. Esasen “bilis/beyin paradigmasi” sa-
dece psikoloji biliminin degil, beyni veya bilisi inceleyen
tdm bilim alanlarinin sorunsalidir. Zira, bu paradigmanin
gercek uygulama yeri, konularin bélustrtimds oldugu bi-
lim alanlar degil, disiplinler-arasi ve hatta multidisipliner
yaklasimin kullanildigi “nérobilim”dir.

Bilis/beyin paradigmasi altinda; dakika, hatta sa-
at/glin/yil cinsinden ele alinan davranis/bilis, elektrofizyo-
lojik eslenikleri yoluyla, milisaniyeler dtzeyinde incelen-
mektedir. Psikolojik stirecler sirasinda olusan elektrofizyo-
lojik faaliyetin beynin hangi alanlardan kaynaklandidi, ge-
lismis sinyal isleme teknikleri ile hesaplanabilmektedir.
Fonksiyonel manyetik rezonans gértintlleme, psikolojik
stirecler sirasinda beynin hangi alanlarinin calistigini yuk-
sek mekansal ¢oztndirlikle géstermektedir. Buttin bunla-
rin sonucunda, "davranislardan, arada olup bitenleri tah-
min etme" bicimindeki yaklasim gerekli olmaktan ¢ikmak-
ta; arada olup bitenler dogrudan gdzlenebilmekte ve dlcu-
lebilmektedir.

Anahtar Kelimeler: Bilis/beyin paradigmasi, multitek-
nolojik yaklasim, psikoloji ekolleri.
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ABSTRACT

Mankind always had the desire or felt the necessity to
understand human cognition. From pre-scientific to scien-
tific psychology, cognition was labeled as soul/spirit,
mind, conscience (structuralism, functionalism), behavior
(behaviorism), unconscious (psychoanalytic school), and
finally cognition (from 1950's on). Psychology has always
studied directly observable behavior; cognition was indi-
rectly inferred from the directly observable behavior. The
myriad of concepts and definitions of psychology have
contributed to the richness of psychology. The utility of
the accumulated psychological information have placed
the branch within the realm of the most preferred profes-
sions. However currently, the marginal returns of the "be-
havioral paradigm" has become nearly nil, and further
progress has made a paradigm change obligatory. The
next station in the roadmap of psychology requires the
treatment of cognition in reference to the brain. Actually,

“cognition/brain paradigm” is critical not only for the sci-
ence of psychology but for all other sciences that study
cognitive processes. With this paradigm, cognition/beha-
vior where temporal units start from minutes can be stu-
died with high temporal resolution using neuroelectric
responses, where units of measurement are milliseconds.
Using neuroelectric activity and advanced techniques of
signal analysis, brain sources of the activity and thus of
the cognitive processes can be calculated. Functional
magnetic resonance imaging can show, with unsurpassed
spatial resolution, brain areas that accompany cognitive
processes. This multitechnological approach bypasses in-
ferential processes (“what happened inside the black box
is inferred from directly observable behavior”) and makes
it possible to directly observe and measure the interve-
ning cognitive processes on the basis of brain processes.

Key Words: Cognition/brain paradigm, multitechno-
logical approach, historical schools of psychology.
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ABSTRACT

The discovery by Giacomo Rizzolatti and co-workers
(including Luciano Fadiga, head of Serd Tokay's empirical
research) of ‘mirror neurons’ in a frontal area of monkey
brain, the homologue of Broca in man, revived the motor
origin of language hypothesis, an hypothesis that remains
yet controversial. On the other hand, robust empirical da-
ta came to back up the existence of correlates in motor
circuits for non verbal, gestural, aspects of human com-
munication. When an agent happens to be focus of atten-
tion of an observer whose motor memory includes the ob-
served actions, a direct link automatically sets up betwe-
en both. The cortical motor maps of their brains set abo-
ut resonating as a result of the impact of the scene on the
observer’s motor system in conjunction with an inhibition

of its bodily movements. Amounting to an internal simu-
lation, such resonance might enable the observer antici-
pating the other’s actions. A gesture mode of communi-
cation contingent upon maximally extending the human
resources in action anticipation, the art of conducting cle-
arly lends itself to an investigation along the lines of the
mirror system paradigm. In the wake of the literature on
internal models and statistical inference a driving force cri-
terion was successfully applied comparing the performan-
ces of two conductors and the coordination of musicians
under their direction, thereby paving the way to a future
science of conducting.

Key Words: Motor system, mirror neurons, action
understanding, anticipation, simulation, gesture, driving
force.
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ABSTRACT

We are trying to come to terms with certain pheno-
menological intuitions, born of the practice of orchestral
conducting, in a manner as free as possible of technical
jargon. The articulation of these intuitions has been integ-
rated within a program of research developed by Prof. Lu-
ciano Fadiga. A first stage in the development of this
program has already taken place in Istanbul, with a sessi-
on dedicated to the recording of stringed instruments.
Our central intuition: contrary to the dogma of a quite na-
ive though well represented dogma in musicological lite-
rature, conducting an orchestra does not consist, first and
foremost, in the conductor enjoying some kind of privile-
ged access (direct or not) to the musical representations
of the instrumentalists — and vice versa. Conducting an
orchestra is much more a matter of the conductor posses-
sing a (non representational) kinesthetic capacity to rep-
roduce, in depth, the style of his or her own lived experi-
ences, so that they become a sort of analog of the expert
gestures of the instrumentalist. A transfiguration whose
paradoxical radicality goes as far as reinventing the breat-

hing process, the latter being subject to the ordinary
physiological necessities that follow from having to raise
and lower the arms with each phrase in the execution of
the musical work. Without the conductor having to say a
word, his or her baton - according to the classical pheno-
menological description of the instrument, a prolongation
of the entire body (and not simply of the anatomical
hand) - affectively takes account of all the distortions im-
posed upon this body by the incarnation of the musical
ideality of the work. This analysis, apparently concentra-
ted upon the kinesthetic sensations of the particular indi-
vidual who happens to be the conductor also tells us a
great deal about empathy. In the immanental auto-affec-
tion of a re-configured corporeal experience, the task of
incarnating through gestures the musical meaning of the
work interpreted by the conductor is uniquely orientated
around the possible resonances of his or her gestures
with the gestures productive of the sound of each instru-
mentalist, singly and individually. A great conductor is in-
ter-subjectively engaged, right down to his or her corpo-
real gestures.
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ABSTRACT

The history of drug development to date may be con-
sidered as occurring in 4 eras. First there was the Age of
the Plant, when individuals experimented opportunisti-
cally with plant medicines. Second, the Age of the Apot-
hecary, when useful natural agents as well as knowledge
about their use was systematically collected and stored in
shops that sometimes also sold perfumes or spices. Third,
in the 19t century, the Age of Synthesis when the phar-
maceutical industry emerged from the synthetic dye in-
dustry; new molecules with synthesized based on coal tar
distillates, formulated into tablets and capsules and pro-
duced on an increasing scale. Fourth, beginning systema-
tically only in 1966, was the Age of Proven Value, when
the US Food and Drug Agency (FDA) contracted with the
National Academy of Sciences to examine the evidence
supporting the efficacy of marketed drugs, and scientific
proof of efficacy became required for regulatory appro-
val. Subsequently, beginning in the 1980s, pharmaceuti-
cal companies exponentially increased investment in drug
research and development, believing that biomedical sci-
ence had advanced sufficiently to usher in a fifth era: the
Age of Design, when purposefully-created therapeutic
drugs would routinely meet expectations.

Unfortunately, despite this marked increase in rese-
arch and development, now exceeding $50 BB across the
worldwide pharmaceutical and biotechnology industries,
the productivity of industry pipelines has been disappoin-
ting. Pipeline performance has sagged back from the pe-
ak performance reached in the 1990s, in recent years de-
livering less than 30 new active substances registered an-
nually. Perhaps this global pipeline failure is in part due to
premature dependence on Age of Design-based “forward
drug discovery”?

Drawing in part on my personal experiences as a rese-
archer in the field of excitotoxicity and neuroprotection,
as well as work in the pharmaceutical industry, | have co-
me to the view that we are unfortunately not yet truly in
the Age of Design. To improve pipeline performance, it
may be desirable to return temporarily to a greater emp-
hasis on drug screening and broad explorations of drug
effects in early clinical testing, certainly guided by all the
data and scientific tools at our disposal, but more humbly
recognizing that there is much we still do not know abo-
ut complex biological systems. Accomplishing this retro
shift would be facilitated by the development of new
partnerships amongst industry, academia, government,
and private disease foundations.
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ABSTRACT

The neurotransmitter 5-hydroxytryptamine (5-HT, sero-
tonin) mediates important brain functions and contributes
to the pathophysiology and successful drug treatment of
many common psychiatric disorders. A key mechanism in-
volved in the control of 5-HT neurones is feedback inhibiti-
on by presynaptic 5-HT autoreceptors, located on 5-HT cell
bodies and nerve terminals. In addition, recent experi-
ments have found unexpected complexity in 5-HT neurone
control, specifically in the form of postsynaptic 5-HT feed-
back mechanisms. These mechanisms have the inhibitory
effects of 5-HT autoreceptors but use additional 5-HT re-

ceptor subtypes, and operate via neural inputs to 5-HT ne-
urones. A postsynaptic feedback system that excites 5-HT
neurones has also been reported. This presentation will fo-
cus on recent discoveries of the pharmacology and physi-
ology of 5-HT feedback mechanisms, based on approaches
ranging from neuropharmacological investigation through
to genetic manipulation and neuroimaging. The presenta-
tion will include an assessment of both the likely contribu-
tion of these mechanisms to psychopathophysiology and
future psychotropic drug discovery, and the scope for mo-
delling these mechanisms using experimental approaches
that translate from animals to man.
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ABSTRACT

Oxytocin is an ancient neuropeptide hormone, best
known for its role in birth and lactation. This presentation
will describe new research suggesting that oxytocin is ne-
uroprotective, with healing effects throughout the body.
Many of the effects of oxytocin appear positive, since
high levels of oxytocin or treatments with exogenous oxy-

tocin are associated with reductions in stress reactivity,
faster wound healing and reductions in psychiatric symp-
toms associated with autism, schizophrenia, anxiety and
depression. A model for the behavioral, autonomic and
emotional effects of oxytocin will be presented, including
concerns regarding the possible overuse or abuse of this
molecule.
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ABSTRACT

Historically the concept of "love" was considered pri-
marily relevant to humans and perhaps the domain of po-
ets and artists (Carter, Psychoneuroendocrinology, 1998).
However, at the heart of love are social behaviors and so-
cial bonds that also can be studied in other species inclu-
ding social monogamous rodents, such as prairie voles.
Based on the natural history of voles and by moving this
species into the laboratory we were able to demonstrate
roles for several neuropeptides (oxytocin, vasopressin,

and CRF) in various forms of sociality including the forma-
tion of social bonds. In addition, neonatal experiences
and exposure to neuropeptides in early life can “tune” the
nervous system with behavioral and endocrine consequ-
ences that last throughout the life-span. These findings al-
low us to examine the neurobiology of love and other
forms of selective social behavior with results that have
implications for understanding both mental health and
mental illness.

Turk Norol Derg 2010;16(Ek 1):17



KONFERANS 13 / CONFERENCE 13

Mechanisms of Electromagnetic Field (EMF)
Effects on the Brain

Martin Blank

Department of Physiology and Cellular Biophysics, Columbia University,
College of Physicians and Surgeons, New York, NY 10032 USA

Turk Norol Derg 2010;16(Ek 1):18

ABSTRACT

Epidemiology studies show an increased risk of brain
tumors associated with exposure to EMF from mobile
phones. Laboratory studies show that EMF can cause
DNA strand breaks and lead to mutations that cause can-
cer. EMF can also cause leakage of the blood brain barri-
er and lead to death of brain cells. The biological effects
of power frequency and radiofrequency EMF, including
stimulation of electron transfer and stress protein synthe-
sis, support the idea that changes in DNA caused by EMF
are a plausible molecular mechanism that can account for
the observed increased risk of cancer. EMF stimulation of
the Cellular Stress Response, a protective cellular reaction

to potentially harmful stimuli such as high temperature
and acidity, shows that cells react to EMF as potentially
harmful. Since many of biological responses to EMF (inc-
luding interaction with DNA) occur well below the speci-
fic absorption rate (SAR) level that is considered safe, the
public is not protected from exposure to EMF from mobi-
le phones, mobile phone masts, WiFi systems, etc. It is
therefore important that the public be made aware of the
potential dangers of EMF exposure and encouraged to ta-
ke precautionary measures.

Key Words: Electromagnetic fields (EMF), cellular
stress response, DNA strand breaks, brain tumors, blood
brain barrier.

Turk Norol Derg 2010;16(Ek 1):18



KONFERANS 14 / CONFERENCE 14

The Action Potential as A Propagating
Mechanical Pulse, the Action of
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ABSTRACT

Biological membranes display melting transitions close
to physiological temperatures. This feature leads to the
possibility of density pulse (soliton) propagation in such
membranes. We discuss the propagating pulses in the
context of several striking properties of nerve membranes
under the influence of nerve pulses, including mechanical
dislocations, temperature changes and the formation of li-
pid ion channels. The appearance of quantized currents is

a thermodynamic necessity under conditions where soli-
tons propagate, and do not require the direct involve-
ment of proteins. We relate pulse propagation to the fa-
mous but so far unexplained Meyer-Overton rule stating
that the effectiveness of an anesthetic is proportional to
its membrane solubility. Anesthesia may find an explana-
tion in the well-known general phenomenon of freezing
point depression.
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The Nobel Prizes in the Field of Neuroscience.

From Camillo Golgi and Ramén y Cajal to
Richard Axel and Linda Buck
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ABSTRACT

Sixteen Nobel Prizes have been awarded the field of
neuroscience, the first one in 1906 to Camillo Golgi and
Ramon y Cajal and the last one so far in 2004 to Richard
Axel and Linda Buck. This presentation will give a brief
survey over the contributions by the different laureates.
Special emphasis will be put on contributions by some
early Prize winners who have been pioneers in the field li-

ke Golgi and Cajal and Sherrington and Adrian, as well as
Erlanger and Gasser. For these laureates the speaker has
had the possibility to penetrate the original documents at
the Nobel Archives at Karolinska Institutet. Information
about the remaining laureates has been collected from
the website www.nobelprize.org, which has now an imp-
ressive amount of information, including the Nobel lectu-
res given by the laureates.
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ABSTRACT

To unravel the intrinsic function of the networks cont-
rolling vertebrate motor behaviour, we have developed a
lower vertebrate model system, the lamprey. In this sys-
tem it has been possible not only to unravel the intrinsic
function of the pattern generating network and the com-
mand system by which it is activated, but also the control
systems underlying steering and the control of body ori-
entation during movements. The lamprey nervous system
has fewer neurones, and the motor pattern underlying
the locomotor behaviour can be elicited in the isolated
nervous system. The pattern generating network contains
ipsilateral glutamatergic interneurones and crossed inhibi-
tory glycinergic interneurones. The synaptic interaction,
membrane properties and transmitters in the network ha-
ve been identified. It is activated from the brainstem reti-
culospinal neurones, which in turn are controlled from di-
encephalon and mesencephalon with separate populati-
ons of locomotor command neurones. The locomotor be-
haviour can thus be turned on from these two ‘locomotor
centres’. These two areas are in turn under the control
from the basal ganglia, which play a main role for selecti-
on of which motor program is turned on at a given ins-

tant. The output nuclei of the basal ganglia provide tonic
inhibition under resting conditions to different motor
centres, and elicit activation of a centre through disinhibi-
tion. Striatum and pallidum are viewed as critical structu-
res for the selection of a given motor program.

We have developed detailed network models based
on Hodgkin-Huxley model neurons of each cell type with
appropriate sodium, potassium, calcium ion channel
subtypes and also calcium dependent potassium chan-
nels. Each model neuron has up to 86 compartments and
behaves as its biological counterpart, with regard to fre-
quency regulation, afterhyperpolarization and so forth.
The different network models neurons are then connec-
ted synaptically as established experimentally. The 10.000
model neurons correspond to the approximate number in
the biological network. The number of synapses is
760.000. Synapses are of AMPA, NMDA and glycine type.
With this large scale modelling, we can simulate not only
the segmental and intersegmental coordination but also
the initiation of behaviour from the basal ganglia. More-
over, these networks have also been used in a neuromec-
hanical model simulating actual locomotion with propulsi-
on and steering.
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ABSTRACT

Cold temperature can evoke a wide spectrum of per-
ceptual sensations that range from freshness to unple-
asant cold or overt pain. In mammals, the detection of
cold temperature is accomplished by the activation of dif-
ferent subsets of sensory terminals innervating the skin
and mucosae. Direct recordings of cold nerve endings,
combined with studies of thermoreceptive neurons in cul-
ture, have allowed the characterization of ionic mecha-
nisms involved in cold temperature sensing. Cell bodies of
cold-sensitive neurons exhibit characteristic active and
passive membrane properties and are equipped with a
number of specific ionic conductances (TRPM8 and
background K+ currents, TRPA1, IKD and Ih) that are va-
riably expressed in the soma and peripheral endings of
primary sensory neurons and determine the thermal
threshold and firing characteristics of their peripheral sen-
sory endings. We analyzed the gating by cold of specific

ion channels and its relationship with the activation of
particular sets of afferent fibers and concluded that cold
thermotransduction is complex and involves the concer-
ted operation of several ion channels. Excitatory effects of
cationic channels (e.g.,TRPs) balance their activity with se-
veral excitability brakes (e.g., potassium channels), le-
ading to tunable levels of sensory thresholds and activity.
Sensations of freshness and innocuous cooling are medi-
ated by low threshold cold-sensitive neurons whereas the
population of high threshold cold neurons possibly medi-
ates sensations of unpleasant cold. Injury alters thermal
responsiveness of cold-sensitive neurons and may lead to
thermal dysesthesias. In addition to their contribution to
conscious thermal sensations and thermoregulatory res-
ponses, cold termoreceptors may participate in other
functions, such as detection of air flow in the respiratory
pathways, blood flow changes in ocular vessels and me-
asurement of humidity levels in superficial mucosae.
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ABSTRACT

Over the last few years our laboratory has described
the cellular and molecular mechanisms that underlie the
coupling between synaptic activity and glucose utilization
by the brain. We have identified a central role of astrocy-
tes in these mechanisms. Glutamate is sensed by astrocy-
tes through its transporters; this uptake triggers glucose
uptake which is processed glycolytically providing lactate

as an energy substrate for neurons. Evidence from other
laboratories has indicated that astrocytes also play a key
role in coupling synaptic activity to vascular responses.
Thus astrocytes can be viewed as central elements in co-
upling synaptic activity to energy delivery to the activated
brain areas. These mechanisms also provide a basis for
functional brain imaging techniques to visualize brain ac-
tivity such as fMRI and PET.
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ABSTRACT

The neurovascular unit, composed of the endotheli-
um, astrocytes, pericytes, smooth muscle cells, proteins
and enzymes in the extracellular matrix, is a major target
of ischemia/reperfusion-induced injury. We previously
showed that, during ischemia/reperfusion, oxidative-nitra-
tive stress on the microvascular wall is intense and may
cause opening of the blood-brain barrier (BBB) by activa-
ting matrix metalloproteinases and, hence, contribute to
brain edema and hemorrhage seen after reperfusion.

Pericytes have a key role in regulation of capillary blo-
od flow by contracting and dilating with various chemical
stimuli originating from neighboring astrocytes and ne-
urons. We have recently found that pericytes on microves-
sels contract during ischemia and remain contracted after

reopening of the occluded artery. Erythrocytes are trap-
ped at the capillary constrictions and obstruct microcircu-
lation. Suppressing oxidative-nitrative stress alleviates isc-
hemia/reperfusion-induced pericyte contraction and imp-
roves capillary reflow. These new findings point to a pre-
viously unrecognized mechanism; ischemia-induced injury
to pericytes may impair microcirculatory reflow and nega-
tively impact survival by limiting oxygen delivery to tissue
under metabolic stress, despite recanalization of an occlu-
ded artery.

We conclude that agents that can suppress oxidative-
nitrative stress to the neurovascular unit may increase the
success of thrombolytic and neuroprotective treatments
by reducing BBB disruption and restoring microvascular
patency after recanalization therapies.

Turk Norol Derg 2010;16(Ek 1):25



KONFERANS 20 / CONFERENCE 20

An In Vivo Gene Knockdown Approach for
Functional Assessment of Dopaminergic Input
to the Striatum

Deniz Kirik

Lund University, Medical School, Department of Experimental Medicine, BRAINS Unit, Lund, Sweden

Turk Norol Derg 2010;16(Ek 1):26

ABSTRACT

The functional significance of the dopamine input to
the striatum has been established by catecholamine-spe-
cific neurotoxin lesion models where the pre-synaptic
nerve terminals are damaged and degenerate to gradual-
ly lead to cell death in the ventral midbrain where the cell
bodies are located. While this approach has been very
powerful in elucidating motor and cognitive symptoms
related to dopamine depletion and restorative therapies
that aim to re-construct the lost dopamine input to the
striatum, it did not provide a suitable model to dissect the
pathogenetic mechanisms for induction and maintenance

of abnormal involuntary movements (dyskinesias), a com-
monly encountered side effect of L-DOPA medication. We
have taken advantage of the short hairpin RNA's as a
means to knockdown the expression of the tyrosine
hydroxylase (shTH), and therefore silenced the dopamin-
ergic cells without structurally damaging them. Using
genetic tools and pharmacological activation studies, we
were able to provide direct evidence that the activity of
the pre-synaptic compartment is a critical determinant of
both the induction and maintenance of L-DOPA-induced
dyskinesias in rats.
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ABSTRACT

Recently much interest has been dedicated to the
perspective of improving peripheral nerve repair and rege-
neration by means of tissue engineering and, similarly to
many other fields of regenerative medicine, great expec-
tations have risen within the general public to its potenti-
al clinical application in the treatment of damaged nerves.
However, in spite of the scientific advancements, applica-
tions to the patients is still very limited and it appears that
to optimize the strategy for the tissue engineering of the
peripheral nerves in the clinical view, more basic science
research is needed and neuroscientists have to strive for
a new level of innovation which will bring together (in a
multi-translational approach) the main pillars of tissue en-

gineering, namely 1) Microsurgery, 2) Transplantation (of
tissues, cells and genes), 3) Material science, 4) Physical
therapy. In this presentation, | will provide an brief over-
view of these four key approaches to peripheral nerve tis-
sue engineering in order to throw a light on the most pro-
mising future perspectives in combining the different stra-
tegies for improving posttraumatic recovery. In particular,
| will focus on an example of successful translational rese-
arch in tissue engineering, namely nerve reconstruction
by muscle-vein-combined nerve scaffolds, on which we
have carried out a series of experimental and clinical stu-
dies over the last fifteen years, as well as on some of the
pitfalls which may arise in this research field.
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ABSTRACT

Peripheral nerve lesions cause motor and sensory de-
ficits with often serious clinical consequences such as pro-
longed paralysis, anaesthesia and neuropathic pain. The-
refore, improvement of long-distance axon growth is re-
quired for fast regeneration of axons into target muscles
which atrophy in the absence of reinnervation.

Primary neurons derived from dorsal root ganglia are
particularly suitable to study regeneration-associated ne-
uronal plasticity. Their axons rapidly regenerate after lesi-
on because of the permissive environment provided by
Schwann cells, extracellular matrix and neurotrophic acti-
vities in vivo. Various families of neurotrophic factors
exist, for example, the neurotrophins and members of the
fibroblast growth factor (FGF) family.

Some of the different FGF proteins and their receptors
play a prominent role in axon growth during brain deve-
lopment and axon regeneration in the adult nervous sys-
tem. FGF-2 (basic fibroblast growth factor) is up-regulated
in response to nerve injury and has been shown to pro-
mote neuronal survival and neurite outgrowth. FGFs me-
diate their response by activation of four types of high af-

finity tyrosine kinase receptors (FGFR1-4). Novel negative
feedback regulators of FGFR signaling have been descri-
bed, but their significance for axon growth has not been
investigated so far.

Our laboratory (www.neuroanatomy.at) focuses on
the signaling pathways activated by FGFR1 to influence
different modes of regeneration, such as axon elongati-
on, branching and maintenance. FGFR1 overexpression
and inhibition of receptor degradation strongly stimulate
the neuronal ERK pathway and promote elongative axon
growth by adult sensory neurons. Degradation of FGFR1
can be inhibited by the lysosomal inhibitor leupeptin and
by the proteasomal inhibitor lactacystin. FGFR1 overexp-
ression enhances FGF-2-induced axon growth by sensory
neurons, which is further increased by co-treatment with
leupeptin. Therefore, lysosomal inhibition of receptor deg-
radation concomitant with ligand stimulation of neurons
overexpressing FGFR1 represents a new mechanism of
tyrosine kinase receptor mediated promotion of axon re-
generation, and demonstrates that adult sensory neurons
express sub-optimal levels of tyrosine kinase receptors for
neurotrophic factors.
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Furthermore, Sprouty proteins act as negative feed-
back inhibitors of the ERK pathway. Down-regulation of
Sprouty2 via transfection of shRNA promotes elongative
axon growth by peripheral and central primary neurons.
In response to Sprouty2 knockdown, enhanced FGF-2-in-
duced activation of ERK and Ras is observed, but phosp-
horylation of Akt and p38 remains unaffected. Our results

imply that Sprouty2 is highly expressed in adult peripheral
neurons and its down-regulation strongly promotes elon-
gative axon growth by activation of the Ras/Raf/ERK
pathway suggesting novel novel therapeutic strategies to
promote rapid and specific peripheral axon elongation in
vivo (supported by FWF, MUI, COST B30).
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ABSTRACT

Since the beginnings of culture, human beings have
been trying to understand the biological world and more
precisely, their own human nature. The brain possibly rep-
resents the last frontier and the main challenge in the ad-
venture of exploring the unsolved mysteries of modern bi-
ology. In recent decades, the study of the nervous system
has experienced revolutionary advances in different fields,
extending from the molecular and cellular basis of neuro-
nal function and connectivity, to the genetic, molecular
and cellular processes governing brain development or
how brain circuits are organized to develop its astonis-

hing functions. This new knowledge is permitting a better
understanding of nervous system pathologies and opens
promising ways for their treatment. But perhaps more im-
portantly, brain research is changing our views on the bi-
ological constrains of human behavior and is shading new
light on controversial questions such as the biological li-
mits of human freedom, the basis of violence, sex diffe-
rences in behaviour or children’s learning, to cite only a
few examples. Advances in brain research will hopefully
help modern societies to develop rules, values and beha-
viors better adapted to the biological realities of the
human brain.
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OZET

Bu kisa paylasim, Hollywood'un dehayi perdeye akset-
tirme bigimiyle ilgili birkag 6rnek aktarmayi amaglamakta-
dir. Segilen kahramanlar arasinda edebiyat ve felsefe ala-
nindan figtrler yer almadigi gibi, birkag Frankenstein ver-
siyonu veya kagik profesér tiplemesi (Jerry Lewis'in Nutty
Profesdrii) hari¢ beyaz perdeye yansitimaya deder géru-
lenler deha ile delilik arasinda seyreden matematikcilerdir
(sizofren John Nash). Delilik sinirindaki diger bilim adamla-
rinin alani kimya veya “atomic power” olarak belirlenir.

ABSTRACT

This brief communication aims to allude to how Holly-
wood has had reflected genius to the silver screen by trac-
king several remarkable productions and characters ret-
rospectively. These heroes and heroines are neither philo-
sophers, and praise and poetry authors nor those featu-
ring versions of Frankenstein and absent minded or nutty
professors (i.e. casted by Jerry Lewis). The selected figu-
res are among those like the schizophrenic mathematici-
an John Nash. Several other scientists who had been on
the hot thin line between genius and insanity and who
had been attributed to chemistry and “atomic power” will
also be mentioned.

Turk Norol Derg 2010;16(Ek 1):31



SOYLESI / INTERVIEW

Soru ve Yanitlarla Noroetik

“Q & A” on Neuroethics

Pierre Magistr‘etti", Goniil 0. Peker?

1 DANA, EDAB, EBC Kurucu,/Yonetici, FENS Onceki Baskani, IBRO Gelecek Genel Sekreteri, Lausanne, Isvicre
2 DANA, EDAB Uyesi, TUBAS Kurucu/Genel Baskani, Noéroetik Egitimcisi, Izmir, Turkiye

1 DANA, EDAB, EBC Founding,/Executive Member, Past FENS President, IBRO Secretary General Elect, Lausanne, Switzerland
2 DANA, EDAB Member, NST Founder/President, Neuroethics Instructor, lzmir, Turkey

Turk Norol Derg 2010;16(Ek 1):32-33

OZET

Kendi icinde zaten ¢ogul disiplinli bir ddistin, egitim ve
arastirma alani bulunan “sinirbilim” veya “beyin bilimi”,
glinlimuizde, kendine &zgu egitsel, felsefi, etik, estetik,
hukuksal ve politik agilimlari ile sinirlari zorlamakta ve iyi-
ce 6zgul bir etik alt disiplini olarak, “Noroetik” kavramini
Onermektedir. Amerika Birlesik Devletleri (ABD)'nde, 6zel-
likle beyin ve kanser arastirmalarini destekleyen saygin ve
gliclli Dana Vakfi'nin daveti tzerine, ytizelliyi askin yetkin
ve UnlU temel ve klinik sinirbilimci, biyoetikgi, psikiyatrist,
psikolog, sosyolog, felsefeci, hukuk¢u ve kamu yéneticisi
Mayis 2002 tarihinde San Francisco kentinde bulusarak,
ortak bir dil bulma ve néroetik alanini betimleme ¢abasina
giristiler ve ilk tanimlamayi gelistirdiler: “Néroetik, beyine
iliskin bilimsel buluslarin; tibbi uygulamalar, yargiya iliskin
degerlendirmeler ve saglik ve sosyal gtivenceye iliskin ya-
sal diizenlemelere tasindiinda dogabilecek etik, yasal ve
toplumsal soru ve sorunlarla ugrasir; hekim, yargic ve avu-
katlarin, sigorta yetkililerinin, yasa koyucularin, kamuoyu
muhendislerinin ve tiim kesimleri ile toplumun bu sorunla-
ra yaklasim ve c¢ézlmlerini gbzetler, arastirir ve hatta da-
nismanlik saglar.

Son 10 yilda, DANA, EDAB, IBRO, FENS, SfN ve Avru-
pa Beyin Konseyi'nin yaygin, TUBAS'In Ttirkiye'deki yerel
etkinlikleri ve Kanada, ABD ve bazi Avrupa Universitelerin-
deki “Noroetik Mezuniyet Sonrasi Programlar” ile bu alan-
da ciddi farkindalik ve acilim saglanmistir. Kisa muilakat
formatindaki bu oturumda, kavram ve acilimlari ile ndro-
etik yeniden tanitilacak ve giderek daha ciddi tartisma
alanlarina déntsen secilmis sorunlardan “beyin ve dav-
ranisa yonelik ilac uygulamalari”, “derin beyin uyari-
mi” ve “'yalan makinesi’ olarak islevsel beyin gértn-
tileme” Gzetle ele alinacaktir.

ABSTRACT

Neuroscience or brain science which readily implies
rich, deep and sophisticated philosophy, scholarship and
research is uniquely multidisciplinary by nature. Nowa-
days, neuroscientific advancements set novel challenges
and call for strong involvement of philosophers, ethicists,
lawyers, educators, public leaders, and policy makers
along with basic and clinical neuroscientists, psychiatrists,
and psychologists to take a further step and propose the
specific concept and subfield of “Neuroethics”. Neuroet-
hics is “the study of ethical, legal and social questions that
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arise when scientific findings about the brain are carried
into medical practice, legal interpretations and health and
social policy”. It aims to examine, understand, and to an
extent, guideline “how doctors, judges and lawyers, insu-
rance executives and policy makers as well as the public
will deal with those questions”.

Faithfully based on the proceedings of the historical
“landmark conference, entitled, ‘Neuroethics: Mapping
the Field’, organized by the Dana Foundation and partici-
pated by more than 150 eminent international neurosci-
entists, bioethicists, philosophers, lawyers and public po-
licy makers in San Francisco, California in May 2002", and

all of the related publications made and public sessions
held thereon, by DANA, EDAB, IBRO, FENS, SfN, Europe-
an Brain Council, extensively, and by the Neuroscience So-
ciety of Turkey (TUBAS), locally, as well as the core curri-
culum of the major Neuroethics Graduate Programs in
North American and European academic institutions; this
concise interview will modestly attempt to reintroduce
and promote the concept, implications and touch selec-
ted major issues of emerging concern like “pharmacolo-
gical enhancement”, “deep brain stimulation”, and
“functional imaging as ‘lie detector’” in the context of
neuroethics.
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Beyin Iskemisi ve Mikrodolasim / Brain Ischemia and Microcirculation

Eritropoietinin ve VEGF’nin Beyin Hasari
Tedavisi ve Plastisitesine Olan Etkileri

The Effects of Erythropoietin and VEGF on Brain
Injury and Plasticity
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OZET

Son yillarda gen teknolojisi ve molekdiler biyolojik tek-
niklerin gelisimine paralel olarak, beyin felci gibi nérodeje-
neratif hastaliklarin tedavisinde kullanilabilecek bircok ye-
ni molekdl tanimlanmistir. Bu molekdillerin néroprotektif
etkileri in vitro ve in vivo nérodejenerasyon modellerinde
gOsterilebilmelerine ragmen ayni etki klinik calismalardan
elde edilememistir. Bu sonuclar deneysel calismalarin plan-
lanmalarinin tekrar gézden gegirilip, yeni tedavi stratejile-
rinin gelistirilmesi ihtiyacini ortaya koymustur. Bunlar; (1)
beynin endojen olarak kendisini korumak ve onarmak icin
Urettigi molekdillerin, tedavi amaciyla kullanilmasina énce-
lik verilmesi, (2) bu molekdillerin etki mekanizmalarinin de-
neysel modellerde ayrintili olarak calisiimasi, (3) beyin fel-
ci sonrasi morfolojik dl¢ctimlerin yani sira fonksiyonel ola-
rak dlizelme analizlerinin de yapilmasi ve (4) beyin felcinin
akut fazinda etkili olan ilag denemelerinin yaninda suba-
kut ve kronik fazda da etkili olabilecek tedavi secenekleri-
nin degerlendirilmesi seklinde 6zetlenebilir. Bu konusma-
da eritropoietinin ve VEGF'nin néroprotektif (Kilic et al
2005a;b; 2006a;b) ve onarici (Kilic et al 2010; ongoing
studies) etkileri Uzerine yapmis oldugumuz calismalar
Ozetlenecektir.

Anahtar Kelimeler: Eritropoetin, VEGF, beyin felci,
sinyal iletim, apoptoz, sinaptik reorganizasyon.

ABSTRACT

A large number of neuroprotective molecules have be-
en identified in the recent years. Several of them shown
to be efficacious in cell culture and animals were tested in
humans in cost-expensive trials. Unfortunately none of
these studies have been able to demonstrate efficacy un-
der clinical conditions in patients. In order to establish tre-
atments that are of benefit not only in animals but also in
humans, new strategies are clearly needed, comprising (i)
new factors mimicking intrinsic mechanisms that the bra-
in itself makes use of, (ii) their mechanism of action, (iii)
better, functionally relevant readouts of brain recovery
and plasticity and (iv) effective strategies in the acute and
also post-acute stroke phase. In this presentation our re-
cent studies about neuroprotective- (Kilic et al 2005a;b;
2006a;b) and restorative- effects of EPO and VEGF (Kilic
et al 2010; ongoing studies) will be reviewed.

Key Words: Erythropoietin, VEGF, stroke, signal
transduction, apoptosis, synaptic reorganization.
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Beyin Iskemisi ve Mikrodolasim / Brain Ischemia and Microcirculation
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OZET

Beyinde iskemi/reperflizyon sonrasinda mikrodolasim-
da yodun olarak olusan oksijen/nitrojen radikalleri enfarkt
hacminin bulytmesine neden olur. Histolojik kesitlerde, is-
kemi ile mikrodamarlarin tizerinde yer alan perisitlerin ka-
sildigini ve eritrositleri mikrodolasimda hapsettiklerini ve
bunun da dokunun tekrar kanlanmasini engelledigini g6z-
lemledik. Oksijen/nitrojen radikalleri toksisitesini baskila-
yan farmakolojik ajanlarin bu kasilmalari anlamli olarak
azalttigini saptadik.

Bu bulgularr in situ olarak arastirmak amaciyla aneste-
zi altindaki farelerde pariyetotemporal korteks Uzerinde
dura intakt olacak sekilde kraniyal pencere acarak ve ar-
teryel yoldan FITC-dextran-70S vererek intravital floresan
mikroskopi ve aydinlik saha gértinttileri aldik. iskemi/re-
perflizyon boyunca mikrodolasimi gézlemledik.

Ayrica izole fare retinalarinda mikrodamarlarin iskemiyi
taklit eden oksijen-glukoz deprivasyonuna ve peroksinitrite
yanitlarini direkt olarak her 10-20 sn'de bir in vitro gériintu-
leyerek inceledik. Benzer sekilde reperflizyonu taklit eden
durum ve oksijen radikalleri toksisitesini baskilayan farma-
kolojik ajanlarin bu kasiimalara etkilerini gértinttiledik.

Histolojik kesitlerdekine benzer sekilde iskemi sonra-
sinda perisitlerin kasilarak mikrodamarlarda kasiimaya ne-
den oldugu ve reperflizyon ile kanlanma saglanmasina
ragmen doku kanlanmasinin saglanamadigini bulduk. Ok-
sijen/nitrojen radikalleri toksisitesini baskilayan ajanlarin
reperflize edilen dokunun hayatta kalim sansini artirdigini
saptadik.

ABSTRACT

Oxygen and nitrogen radicals that are formed in the
cerebral microcirculation during ischemia/reperfusion le-
ad to enlargement of the infarct size. We previously ob-
served in histological sections that, following ischemia,
pericytes on cerebral microvessels contract which in turn
cause trapping of erythrocytes and impeded reperfusion.
The suppression of the oxygen/nitrogen radical toxicity by
pharmacologic agents alleviated pericyte contraction and
improved reperfusion.

In order to replicate our observations under in situ
conditions, we performed intravital fluorescent micros-
copy in anesthetized mice following intraarterial FITC-
dextran-70S injections. We continuously monitored cereb-
ral microcirculation during ischemia/reperfusion through
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a cranial window over the parietotemporal cortex, with
dura intact.

In addition, we obtained sequential (every 10-20 se-
conds) in vitro images from isolated mice retina in order to
observe direct effects of ischemic-like conditions such as
oxygen-glucose deprivation and peroxynitrite administrati-
on on retinal microvessels. We also evaluated the effects
of conditions mimicking reperfusion and agents suppres-
sing oxygen radical toxicity on contracted pericytes.

Similar to our findings in histological sections, we ob-
served that following ischemia, pericytes contracted and
caused constriction of microvessels. More importantly,
microvessels remain constricted despite reopening of the
proximal artery. The suppression of oxygen and nitrogen
radical toxicity by pharmacologic agents improved capil-
lary reflow and tissue survival.
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OZET

Dolasim sistemindeki kan hticrelerinden biraz daha bu-
ylkce olan asemptomatik beyinsel emboli, transkranial
Doppler ultrasound kullanilarak tespit edilebilir. Bircok du-
rumda asemptomatik embolik sinyaller (ES) ylksek seviye-
deki felg riskine isaret eder. Klinik uygulama olarak bu tek-
nik ES deteksiyonunda guvenilir otomatik sistemin azligin-
dan dolayr problem olur. Hastalardan elde edilen kayitlar
saatlerce surebilir. Spektral géruinttintin analiz edilmesi za-
man kaybidir ve bu gdzlemcinin yorulmasina, dolayisiyla
hatalara neden olur. Embolus tarafindan olusturulan ES'in
kendine 6zgu Ozellikleri vardir. Bu sinyaller, kan akisi tara-
findan meydana getirilen sinyallerden (DS) daha buytik
genlige sahiptir ve gecici karakteristik 6zellik tasir. Bu sin-
yaller kisitl osilasyonlu sinyallerdir ve dalgaciklara benzer-
ler. Artifakt denen prob hareketinden veya konusmadan
olusan isaretlerden farkli olarak ES tek yénlidur ve cogun-
lukla akis spektrumunda yer alir. Literattirde beyinsel em-
boliyi ayirmak icin bircok metod calisiimistir. Bu ¢alismada,
ES &zellikleri ve ilgili algilama ve analiz yéntemleri sunula-
caktir.

ABSTRACT

Asymptomatic circulating cerebral emboli, which are
particles bigger than blood cells, can be detected by
transcranial Doppler ultrasound. In certain conditions
asymptomatic embolic signals (ES) appear to be markers
of increased stroke risk. A major problem with clinical
implementation of the technique is the lack of a reliable
automated system of ES detection. Recordings in patients
may need to be hours in duration and analyzing the spect-
ra visually are time consuming and subject to observer fa-
tigue and error. ES, reflected by an embolus, has some
distinctive characteristics. They have usually larger ampli-
tude than the signals from normal blood flow (Doppler
speckle) and show a transient characteristic. They are fini-
te oscillating signals and resemble wavelets. Unlike many
artifacts such as caused by probe movement or speech,
ES are unidirectional and usually contained within the
flow spectrum. A number of methods to detect cerebral
emboli have been studied in the literature. In this study,
properties of ES and relevant detection and analysis met-
hods will be presented.
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ABSTRACT

Nanoscale materials and their possible effects on the
biological system have attracted great attention of ne-
uroscientists to unravel their effects on the human health
system (1-3). Thus, a possibility exits that nanoscale mate-
rials comprising “microfine particles” that are normally
present in the environment, or “engineered nanomateri-
als from metals” emanating from some industrial sources
at certain work places could affect our central nervous
system (CNS) (4-6). On the other hand, nanoneurophar-
macologists developed several nanoformulation of drugs
to enhance brain drug delivery to achieve better therape-
utic values (6) or to enhance neurodiagnostics capabilities
(7). Based on these studies, a new discipline “Nanone-
uroscience” has emerged (2,3). The new discipline is ai-
med to deal with the effects of nanoparticles on the CNS
related to their both beneficial and harmful effects (2-5).

The need of the hour is to focus on research related
to nanoparticles on the CNS toxicity in vivo situations
(4,8). It appears that our brain function is severely comp-
romised following exposure to these microfine particles.
We need to find out whether presence of carbon nano-
particles in the environment due to motor vehicle exha-

usts, or silica dust in desert environment could influence
our reactions to stress or CNS injuries (1,8-10). Furthermo-
re, whether the effects of neuroprotective drugs are also
altered in CNS injuries during nanoparticles intoxication
(2,9). In such situations, pharmacological use of nanopar-
ticles to enhance drug delivery to the brain could be anot-
her possibility to enhance the neurotherapeutic capabiliti-
es of the known neuroprotective agents (2,3,9,10). Ho-
wever, the potential neurotoxic effects caused by nano-
drug delivery should be examined first in great details.

There are evidences that nanoparticles derived from
metals could induce profound neurotoxicity probably by
inducing breakdown of the blood-brain barrier (BBB) (8,9)
and exacerbate the adverse effects of hyperthermia indu-
ced bran injury. This indicates that nanoparticles exposu-
re alters the physiological response of the organisms fol-
lowing CNS injury or stress. This may result in aggravati-
on of cellular and molecular reactions within the CNS.
Thus, new investigations are needed to further expand
our knowledge in the field of nanoneurosciences, nano-
neuropharmacology, nanoneuroprotection and nanone-
urotoxicity. In conclusion, the effects of nanoparticles on
our CNS health can’t be ignored now.
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OZET

Nanoteknoloji 1-100 nm boyutlari arasindaki madde-
nin seckin fizikokimyasal &zelliklerinden yararlanilarak,
malzeme biliminden tibbi bilimlere kadar genis bir arastir-
ma alaninda kullaniimak Uzere, yeni araclarin hazirlanma-
st olarak tanimlanir. Ongdériildigu Czere, saglk bilimleri
nanoteknolojinin en 6nce etkisini gésterdidi alanlarin ba-
sinda gelmektedir. Nanometre boyutlarindaki malzemele-
rin kullanimiyla ilgili son gelismelerle, “nanotip” olarak
isimlendirilen disiplinler arasi yeni bir bilim alani olusmaya
baslamistir. Nanotip ila¢ hedeflenmesi, gen terapisi, tibbi
ve hticresel gortinttileme ve terapi uygulamalari gibi alan-
lardaki sorunlara nanoteknoloji ve nanobilim kavraminin
kullanimiyla ¢6zim Cretmeyi hedeflemektedir. Nanotip
kavramiyla geleneksel tip yaklasiminin yerini alacak veya
dahada etkinlestirecek yeni yéntemlerin gelistirilecegi én-
gorilmektedir. Bu alandaki gelismelerin hizina bakildigin-
da, yeni nanometre boyutunda yeni malzemelerin hazir-
lanmasiyla buittin tibbi alanlarin bu gelismeden etkilenme-
si kaginiimazdir. Bu nedenle, nanometre buytkltglindeki
malzemelerin kan-beyin bariyerini ge¢mesi nedeniyle sinir-
bilimleri bu gelismelerden etkilenecek tibbi alanlarin basi-

da gelmektedir. Bu sunumda, kisa bir nanoteknoloji ve na-
nobilim tanimlamasi sonrasinda nanomalzemelerin sinirbi-
limleri lzerine muhtemel etkileriyle bizim laboratuvarlari-
mizda yurtitmekte oldugumuz arastirmalar hakkinda bilgi
verilecektir.

ABSTRACT

Nanotechnology is defined as the use of unique physi-
cochemical properties of 1-100 nm scale materials to ge-
nerate novel tools that can be used in a variety of appli-
cations from material science to medicine. As it has been
envisaged, one of the first impact fields is medicine. With
the recent advances in utility of nanometer scale materi-
als in medicine, an interdisciplinary field named as “nano-
medicine” has already emerged. In nanomedicine, the
applications of nanomaterials in drug delivery, gene the-
rapy, medical and cellular imaging, and therapeutic appli-
cations are pursued. It is foreseen that the nanomedicine
concept will help to improve or replace the conventional
approaches in medicine. With the speed of the progress
in the field, it is inevitable that all areas of medicine are
going to be effected as the use of these new materials is
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increased. Therefore, there is no question that neurosci-  the nanomaterials on neuroscience research are presen-
ences are going to be one of greater impact areas due to  ted along with the research activities in our laboratories
the ability of nanomaterials pass through the brain-blood  after a brief introduction to nanotechnology and nanosci-
barrier. In this presentation, the possible implications of  ence concept.
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OzZET

Kaspaz enziminin akut ve kronik nérolojik hastaliklar-
da hticre 6ltimd stirecinde bir araci oldugu ve Kaspaz-3 en-
ziminin inhibisyonunun serebral iskemi sonrasi néronal
sagkalimi artirdidi bildirilmistir. Z-DEVD-FMK peptidi spesi-
fik bir kaspaz-3 inhibitortiddr. Ancak bu molekdl kan be-
yin bariyerini gecemez. Bu nedenle hticre élimund onle-
meye ybnelik olarak beyinde yeterli ila¢ konsantrasyonuna
ulasmak icin etkin bir tasiyici sistem gelistirilmesi gerekli-
dir. Daha &nceki calismamizda CS-PEG-BIO/SA-OX26 na-
nokdrelerinin kan beyin engelini gecebildikleri gésterilmis-
ti. Bu calismada ise Z-DEVD-FMK yukIi CS-PEG-BIO/SA-
0OX26 nanokdrelerin in vivo etkinligi arastirlmistir. Bu
amacla, beyinde kaspaz-3 aktivitesi tizerine etkileri, sereb-

ral iskemiye karsi koruyucu tesirleri ve yenidoganda sere-
bellar apopitozu baskilamalarr arastiriimistir. Sonug olarak
Z-DEVD-FMK nanokdirelere basarili bir sekilde yiklenmistir.
Tedavi grubunda infarkt hacimleri distik bulunmustur. Ye-
nidogan serebellumunda tedavi grubunda ve iskemik be-
yin dokusunda calisilan kaspaz-3 aktiviteleri de anlamli ola-
rak dustik bulunmustur (p<0.05). Bu calisma Z-DEVD-FMK
yukld CS-PEG-BIO/SA-OX26 nanokdrelerin kan beyin bari-
yerini yeterli dlizeyde gectigini, fizyolojik ve patolojik kas-
paz-3 aktivitesini etkin olarak inhibe ettigini ve serebral is-
kemiye karsi néroproteksiyon sagladigini gdstermistir.

Anahtar Kelimeler: Serebral iskemi, fare, kaspaz-3,
nanoklre, kan beyin bariyeri, néroproteksiyon.
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ABSTRACT

Caspases play an important role as mediators of cell
death in acute and chronic neurological disorders. Altho-
ugh peptide inhibitors of caspases provide neuroprotecti-
on, they have to be administered intracerebroventricularly
because they cannot cross the blood brain barrier. We
present a nanocarrier system that can transfer chitosan
nanospheres loaded with N-benzyloxycarbonyl-Asp(OMe)-
Glu(OMe)-Val-Asp(OMe)-fluoromethyl ketone (Z-DEVD-
FMK), a relatively specific caspase-3 inhibitor, across blo-
od brain barrier. Caspase-3 was chosen as a pharmacolo-
gical target because of its central role in cell death. Pol-
yethylene glycol-coated nanospheres were conjugated to
an anti-mouse transferrin receptor monoclonal antibody
(TfRMAD) that selectively recognizes the TfR type 1 on the
cerebral vasculature. We demonstrate with intravital mic-

roscopy that this nanomedicine is rapidly transported ac-
ross the blood brain barrier without being measurably ta-
ken up by liver and spleen. Pre- or post-treatment (2 h)
with intravenously injected Z-DEVD-FMK-loaded nanosp-
heres dose dependently decreased the infarct volume, ne-
urological deficit, and ischemia-induced caspase-3 activity
in mice subjected to 2 h of MCAocclusion and 24 h of re-
perfusion, suggesting that they released an amount of
peptide sufficient to inhibit caspase activity. Similarly, na-
nospheres inhibited physiological caspase-3 activity during
development in the neonatal mouse cerebellum on post-
natal day 17 after closure of the blood brain barrier. Thus,
chitosan nanospheres open new and exciting opportuniti-
es for brain delivery of biologically active peptides that are
useful for the treatment of CNS disorders.
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OZET

Psikoloji ve sinirbilimlerinin sinerjistik calismalarinin psi-
kolojiye yeni bir kuramsal bakis getirdigi séylenebilir. Evrim
stirecinden beynin nasil isledigine iliskin kavrayislara kadar
genis bir alanda yapilan calismalar, psikoloji arastirmalari-
na ivme kazandirmistir. Bu baglamda en énemli gelisme-
lerden biri, insanlarin ve diger hayvan tdrlerinin psikolojisi-
ni anlamakta zamansal 6lgtitlerin kritik rold bulundugu-
nun anlasiimasidir. Zaman kavraminin psikolojideki yansi-
masini iki ana konuda incelemek olanaklidir; zaman ve za-
manlama. Zaman kavrami psikolojiye, psikolojik olgularin
glin icinde ve mevsime bagl olarak degisimi biciminde
yansimistir. Zamanlama kavrami ise, daha kisa zaman di-
limlerinde, drnedin saniye/dakika strelerinde, fizyolojik ol-
gularin siralanmasinin psikolojik olgulari bicimlendirmesi-
ne dayalidir. Psikolojinin tarihi gelisimi agisindan bakildi-
ginda, zamanlamanin 6neminin zaman kavramina gére
cok daha erken ve temel bir 6ge olarak algilandigi soyle-
nebilir. Ornegin; klasik kosullamada kosullu ve kosulsuz
uyaranlarin sunumu arasindaki zamanlamanin 6grenme
agisindan kritik oldugu cok erken kesfedilmistir. Ayni bi-
cimde, edimsel kosullamada belirli bir davranisin &grenil-
mesinde pekistirenin ne zaman verilecedi belirleyici nitelik-

tedir. Neredeyse bir yuiz yila yakin ge¢misi olan bu bulgu-
lara son yillarda eklenen bir kavrayis da, davranislar arasin-
daki veya beyin etkinliklerinin kendi iclerindeki zamanla-
malarindaki degisikliklerin psikolojik olgu ve hatta patolo-
jilere yol agabilecedi gorustidir. Bu baglamda gerek psiko-
loji gerekse sinirbilimin en énemli arastirma konularindan
biri beynin milisaniyeden gtinlere kadar uzanan zamanla-
ma streclerini nasil gerceklestirdigidir. Sinirbilim calismala-
r, bu genis zaman yelpazesinin iki ucuna iliskin aydinlatici
bulgular sunarken, saniyelerle dakikalari kapsayan zaman-
lama mekanizmalarina iliskin savlarin belirli beyin yapilarin-
da somutlastidina iliskin bulgular daha zayiftir. Cok kisa
stirelerde serebellumu da iceren bir devrenin etkin oldugu
ddstindlurken, glin ve hatta yil temelinde zamanlamada
biyolojik saat olarak da adlandirilan suprachiasmatic cekir-
deklerin roli oldugu bilinmektedir. Zamanlamanin bu son
u¢ noktasinda glinler ve aylari iceren zaman dilimlerinin
psikolojik olgulari nasil etkiledigine iliskin bulgular ilging
bir bicimde ancak 1970’lerden sonra glindeme gelmistir.
Kisaca, biyolojik saate iliskin calismalar, canlilarin gtin ve
yil icinde gerek fizyolojik ve néroanatomik, gerekse psiko-
lojik farklliklar gésterdigini agik bir bicimde ortaya cikar-
mistir. ilging bir bicimde, psikolojide milisaniyeden sani-
ye/dakikalara kadar uzanan surelerde zamanlama kavra-
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mi 6nemli iken, guinleri kapsayan stireclerde artik zamanin
temel rolti 6n plana ¢ikmaktadir. Bu olgulara iliskin yeni
bulgu ve teorik gelismeler, insan ve hayvanlarin davranis-
larinin ve bilissel etkinlikten duyguduruma kadar sergile-
dikleri psikolojik olgularin ancak zaman kavrami ve za-
manlama kavramlari ile anlasilabilecedini ve anlasilmasi
gerektigini gostermistir.

ABSTRACT

Synergism between psychological and neuroscience
research can be said to have fostered a new theoretical
approach in psychology. Research in a broad field encom-
passing evolution and how the brain works has accelera-
ted research in psychology. An important development in
this context is the realization that temporal criteria play a
critical role in understanding psychology of humans and
other animal species. Temporal criteria in psychology can
be considered as factors of time and timing. The concept
of time finds its reflection in psychology in the form of
changes in psychological phenomena over periods measu-
red in days and seasons. Timing, on the other hand, is ba-
sed on changes in psychological phenomena as a result of
temporal sequencing of physiological events. Considered
from a historical perspective, fundamental importance of
timing rather than the time factor has been appreciated
much earlier in psychology. In classical conditioning, for
instance, timing between the presentation of the conditi-
oned and unconditioned stimuli was found to be critical

in the process of learning. Similarly, in instrumental condi-
tioning, timing of delivery of the reinforcer is of critical im-
portance in learning a specific behavior. A more recent
addition to these century old findings is the realization
that alterations in timing between psychological pheno-
mena or between sequences of brain activities can modu-
late psychological phenomena and possibly lead to patho-
logies. A major area of research in both psychology and
neuroscience in this context is how time ranging from mil-
liseconds to days is kept in the brain. While neuroscience
research has shed light on the mechanisms by which the
extremes of timing process are mediated in the brain, the-
re is less solid evidence for how time is kept in the brain
in the seconds to minutes range. A cerebellar mechanism
is considered to be involved in timing in the millisecond
range, while the biological clock, namely the suprachias-
matic nucleus, is known to regulate time on a daily and
seasonal basis. Briefly, research on the biological clock cle-
arly indicates that organisms show circadian and circannu-
al variations in physiological, neuroanatomical as well as
psychological phenomena. In an interesting fashion, ti-
ming seems critical in the millisecond to seconds/minutes
range, while time factor emerges as critical in processes
involving days. Findings as well as theoretical approaches
related to these developments indicate that behaviors as
well phenomena ranging from cognitive processing to
mood displayed by humans and animals can and should
be understood by means of time and timing factors.
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OZET

Modern insanin diger primatlarla karsilastirildiginda
daha buytik bir beyne sahip olmasinin genellikle karmasik
sosyal problemlerle bas edebilmesi ile iliskili oldugu duisu-
nulmektedir. Olasi esleri cezbetmek, yonlendirmek, kan-
dirmak ve elde tutmak, is birligine dayali ittifaklar kurabil-
mek, rekabete dayall karsilasmalarda avantaj elde etmek,
karmasik sosyal hiyerarsilerin icerisinde itibar ve statu edi-
nebilmek bunlardan bazilaridir. Bu karmasik sosyal prob-
lemlerin ¢6zUmU ¢cogu zaman hayatta kalma ve lGremeyi
kolaylastiran karmasik davranis 6rtintdlerini  gerektirir.
Tobby & Cosmides'in (1997) belirttigi tizere: “Hareket et-
meyen organizmalar bir beyne sahip degildir. Adaglarin
beyni yoktur, calilarin beyni yoktur, ciceklerin beyni yok-
tur... beyin devreleri, cevreden gelen enformasyona yanit
vermek Uizere hareket (davranis) olusturmak tizere desen-
lenmistir. Beyninizin islevi cevresel kosullara uygun davra-
nislar dretmektir.”

Diger organ ve dokularin aksine, beynin morfolojisi
onun adaptif islevleri hakkinda cok az sey séyler. Ornegin,
kanatlarin morfolojisine baktiginizda onlarin u¢maya yara-
digini hemen anlarsiniz. Ote yandan, beynin morfolojisi
onun islevleri hakkinda hemen hicbir sey séylemez. Farkli

disiplinlerden evrimsel yaklasima sahip bircok kuramai (bi-
yologlar, antropologlar, psikologlar, bilissel bilimciler, né-
ropsikologlar vb.) beynin adaptif islevlerini ortaya koyma-
nin yolunun buytk 6lctide davranigsal ¢alismalardan gecti-
gi konusunda hemfikirdir. Bu iddia davranisin kendisinin
dogal ya da cinsel secilimin konusu oldugu anlamina gel-
memektedir; onun yerine beyin ve sinirsel devreler tarafin-
dan yénetilen evrimlesmis davranissal mekanizmalar seci-
limin konusudur. Secilim baskilari davranis degil davranisi
ortaya cikaran sinirsel yapilar tizerinde calisir. Bu cergeve-
de evrimsel agidan bakildiginda, evrimlesmis davranissal
mekanizmalar, bilissel dlizeyde incelenmesi gereken bilgi
isleme ve davranis olusturma sistemleri olarak gértlmeli-
dir. Bu konusmada cesitli dikkat yanliliklari, es arama ve es
koruma mekanizmalari, kiskanglik gibi hayatta kalmayi ko-
laylastiran ve Greme basarisini artiran evrimlesmis davra-
nissal mekanizmalar (zerine yapilan arastirmalar ele alina-
caktir.

ABSTRACT

The large brain size of the modern humans compared
to other primates is commonly associated with dealing
the complex social problems such as attracting, manipula-
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ting, deceiving and retaining mates, achieving cooperati-
ve alliances, obtaining advantage in the competitive enco-
unters, obtaining prestige and status in the complex soci-
al hierarchies etc. Solving these complex social problems
is involved with the complex behavioral patterns which fa-
cilitate survival and reproduction. As Tobby & Cosmides
(1997) state “Organisms that don't move, don't have bra-
ins. Trees don't have brains, bushes don't have brains, flo-
wers don't have brains... the circuits of the brain are de-
signed to generate motion (behavior) in response to in-
formation from the environment. The function of your
brain is to generate behavior that is appropriate to your
environmental circumstances.”

Contrary to other organs and tissues, the morphology
of the brain says very little about its adaptive functions.
For example, the morphology of the wings reveals its
function: facilitate flying. On the other hand, direct exa-
mination of the brain morphology says nothing about its

functions. Many evolutionary theorists from different dis-
ciplines (biologists, anthropologists, psychologists, cogni-
tive scientists, neuropsychologists etc.) agree that reve-
aling the adaptive functions of the brain mainly depends
on studying it in a behavioral manner. This does not me-
an to claim that behavior itself is the issue of natural or
sexual selection; instead evolved behavioral mechanisms
guided by brain and neural circuits are the issue of selec-
tion. Selection pressures work on neural structures that
generate behavior, not directly on the behavior itself. So,
from an evolutionary perspective, evolved behavioral
mechanisms are information processing and behavior ge-
nerating systems which should be investigated at the cog-
nitive level. This talk will review research on evolved beha-
vioral mechanisms that facilitate survival and reproducti-
on such as attentional biases, mate searching or mate gu-
arding mechanisms, jealousy etc.
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OZET

Bu calismada mistik deneyim, ilahi ask, romantik ask,
siddetli 6fke, kin, fanatizm, bagdimllik, partizanlk, teré-
rizm ve hatta ruhi bozukluklar gibi duygu ve davranislarin
sosyal tutusma sonunda ortaya ciktiklari ileri strdldu.

Bu teorinin ilham kaynagi, epileptogenezin deneysel
modeli olan tutusma (kindling)'dir. Elektriksel tutusma,
limbik yapilarin tekrarlanan esik alti uyaranlarla uyarilma-
siyla olusturulur. Kimyasal tutusma, konvtilsan maddelerin
esik alti dozlarda intraserebral veya sistemik olarak veril-
meleri sonucu meydana gelir. Sosyal tutusma ise i¢ ve dis
ortamdan gelen ve tekrarlanan sosyal ve emosyonel uya-
ranlar tarafindan olusturulur. Sosyal tutusmanin, dogruca,
tersine ve yalana diye Ug ¢esidi vardir. Uzun sure tekrar-
landi§inda sosyal tutusmaya neden olan 6nemli sosyal ve
emosyonel uyaranlar sunlardir: Géruntdiler, fikirler, dstn-
celer, hissetme, kavramlar, stres, sloganlar, ayinler, yogun
ruhi deneyimler, kutsal metinler, 6fke, kin ve ask. Bu uya-
ranlar beynin 6zel bélgelerinde ilgili genlerin ifadesini de-
gistirme yoluyla etki edebilir. Bu sinaps olusumunu ve né-
rotransmitter sentezini etkiler. Sonra sinir hticrelerinin
mikro gevresi degisir. Sonucta davranis degisir. Bu duruma
sosyal tutusma denir.

Sosyal tutusma teorisi normal ve anormal davranisin
néral temelleriyle ilgilenenler ve egitim mufredati hazirla-
yanlar icin cok énemlidir. Ozellikle, cesitli sosyal uyaranla-
rn ve cevre faktdrlerinin, gen ifadesini etkileyerek yeni
davranis bigimlerini dodurabilecedi gdrusd, normal ve pa-
ranormal insan davranislarinin beyindeki temellerini daha
iyi anlamamizi saglayacaktir. Ancak tekrarlanan sosyal ve
emosyonel uyaranlarin sosyal tutusmaya yol actigi seklin-
deki teoriyi test etmek icin fonksiyonel beyin gértinttileme
ve molekdler genetik yontemleriyle yapilacak ¢ok sayida
arastirmaya ihtiyac vardir.

Anahtar Kelimeler: Kindling, sosyal tutusma, insan
davranisi, teori.

ABSTRACT

In this work it was hypothesized that the some human
behaviors, such as mystical experiences, divine love, ro-
mantic love, disgust, addiction, fanaticism, partisanship,
terrorism and even mood disorders may be results of so-
cial kindling.

The inspiration for this theory is the kindling which is
an experimental model of epileptogenesis. Kindling can
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be induced by application of electrical or chemical stimu-
li. Social kindling may be induced by repeated social and
emotional stimuli coming from internal and external envi-
ronments. There are three kinds of social kindling; di-
rectly, inverse and pseudo social kindling. Important soci-
al and emotional stimuli which are cause social kindling
when repeated for a long periods of time are images, ide-
as, thoughts, feelings, concepts, rituals, stress, slogans,
ideologies, symbols, intense spiritual practice, sacred
scriptures, disgust and love. These stimuli may cause
changes in the expression of the related genes in the spe-
cific brain regions that it turns regulate cellular events
such as synapse formation and neurotransmitter synthe-
sis. Then microenvironment of the nerve cells changes. Fi-

nally the human behavior will change. This situation is cal-
led social kindling.

This new theory is extremely important for those inte-
rested in the neural basis of human behavior. Especially
the notion of various social stimuli and environmental fac-
tors could lead to new patterns of behavior by effecting
gene expression will enable us to better understand the
brain basis of various behaviors. However, more functi-
onal neuroimaging and molecular genetic studies needs
to be done to test the theory that repeated social and
emotional stimuli mediate social kindling.

Key Words: Kindling, social kindling, human behavi-
or, theory.
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ABSTRACT

There is a substantial literature showing expression
patterns of ion channels in the brain. Due to variations in
species, stage and plane of sectioning, it is hard to di-
rectly compare levels and sites of expression. Our aim is
to put expression patterns of all ion channels (channelo-
me) into a common reference frame. This requires a rede-
termination of expression patterns for the channelome in
a particular species and stage, a systematic quantification
of expression strength, and a way to place this informati-
on into a digital atlas. Our strategy is to determine the
expression patterns of the channelome in the two-week-
old rat brain, and to use a highly reproducible method of
brain orientation so that data obtained from different
specimens can be used for comparative analysis. Further-
more, we used a previously developed atlasing method
(subdivision meshes) to faithfully model the shape of the
various brain regions. In combination with a quantificati-

on of gene expression strength, we are in the process of
creating a searchable web-based-digital atlas that will al-
low one to look up the channelome expression patterns
for particular brain regions and subdivisions thereof. In
the present study we describe the generation of the post-
natal day 14 (P14) rat brain atlas, its implementation as a
web-database, and the application of this infrastructure
to the inwardly rectifying potassium channels. The in-
wardly rectifying potassium channels (Kir) are required for
diverse physiological processes including maintenance of
K* homeostasis, transepithelial ion flux, hormone secreti-
on, heart rate modulation, differentiation and neurogene-
sis in the CNS. This study of Kir channels is a first install-
ment of a digital compendium of the channelome expres-
sion patterns in the P14 rat brain and collectively this in-
formation will be helpful for future physiological studies
and for genetic manipulation of individual ion channels.
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OZET

Bu sunumda omurilik anatomisi ve arastirmalarinda
gen ekspresyonu calismalarinin dnemli rolu, agirlikli olarak
yeni tamamlanmis olan Allen Omurilik Projesi tizerinde du-
rularak gézden gecirilecektir. Proje farede tim omurilik
segmentlerinin postnatal 4 (P4) ve 56. (P56) glinlerde ha-
ritalanmasi ile olusturulmus bir interaktif gen ekspresyon
atlasi veritabanidir. indekslenmis imaj setleri ttim genom
icin RNA ISH yéntemiyle hazirlanmis ve gen, yas, ekspres-
yon ve omurilik segmentlerine gére arama yapilacak sekil-
de hazirlanmistir. Bu proje icin Niss| kesitleri Gizerinde P4
ve P56, C57B1/6J erkek farede 80'in lizerinde farkli omu-
rilik yapisini gbsteren referans atlaslari hazirladik (Allen
Omurilik Referans Atlasi, Kayalioglu ve Watson, 2009).
Omurilik arastirmalari yapan bizim de dahil oldugumuz bir
grup arastirmaci enstitli annotasyon uzmanlari tarafindan
belirlenen 1250 6zellikli genden putatif hiicre isaretleyici-
leri, hticreler icin yeni isaretleyiciler, gen ekspresyonu ile
belirlenen alanlar, P4 ve P56 omuriliklerindeki farkliliklar
ve dorsoventral ve rostrokaudal eksenlerdeki gen ekspres-
yon farkliliklar belirlendi. Buna ek olarak, tim P4 setinde-
ki spinal ganglion néronlarindaki gen ekspresyonlari de-

Jerlendirildi. Genlerin sitoarkitektonik lokalizasyonu ve
omurilikteki spesifik ekspresyon paternleri omurilik fonksi-
yonlarinin acida cikarilmasinda buytk katki saglayacaktir.
Bu atlas omuriligi hticresel ve molekdiler dtizeyde arastir-
mada énemli bir platform olusturmaktadir ve www.brain-
map.org, web sitesinden tim arastirmacilarin kullanimina
agiimistir.

ABSTRACT

This presentation reviews the important contribution
of gene expression studies in spinal cord research and
anatomy, with special emphasis on the recently comple-
ted Allen Spinal Cord Project. This is an interactive atlas
database of gene expression mapped in the mouse across
all anatomic segments of the cord at postnatal days 4
(P4) and 56 (P56). The indexed set of images for the en-
tire genome is based on RNA ISH data, and is searchable
and sortable by gene, age, expression, and spinal cord
segments. For this project, we have prepared reference
atlases of the P4 and P56 C57B1/6J male mouse on the
Nissl sections (Allen Spinal Cord Reference Atlas, Kayali-
oglu and Watson, 2009), identifying over 80 structures in
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the spinal cord. Scientists from the spinal cord community
including us further analyzed the sets of 1250 interesting
genes annotated by insitute experts, to identify putative
cell types, new markers for cell types, novel boundaries
defined by gene expression, differences between P4 and
P56, and regionally-restricted patterns along the dorso-
ventral and rostrocaudal axes. Additionally, all the genes
expressed in the dorsal root ganglion neurons of the en-

tire P4 data set were analyzed. The cytoarchitectonic loca-
lization of genes and their specific expression in the spinal
cord contributes to our understanding of their function in
the context of the circuitry of the dorsal horn. This open
access resource, available at www.brain-map.org, repre-
sents an unprecedented platform for exploring the spinal
cord at the cellular and molecular levels.
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OZET

Sistemler birer fonksiyon olarak degerlendirildiklerin-
de, disaridan gelecek bir etkiye verecekleri tepki onlarin di-
namik &zelliklerini belirlemektedir. Genel anlamda biyolo-
jik bir sistemin fonksiyonel 6zellikleri de, etkilere verdigi
tepki(ler) yardimiyla degerlendirilebilmektedir. Sinir bilim-
lerinde de, gerek deneysel calismalar gerekse klinik rutin-
de kullanilmakta olan yontemlerin pek ¢codu disaridan -do-
gal olmayan- yapay enerji uygulanmasi ve sonuclarinin de-
gerlendirilmesiyle karakterizedir.

Dokularin yapay uyarimlarinin énemli bir kismi dogru-
dan elektrik akimi uygulanmasi ile gerceklestiriimektedir.
Deneysel ve klinik amagl olarak, somatosensdriyel-motor
uyarilmis potansiyel (SEP-MEP) kaydi, tekrarlayan sinir uya-
rimi (RNS) ve sinir iletim hizi dlciimu gibi yontemler kapsa-
minda elektriksel uyarimlar kullaniimaktadir. Bu elektriksel
doku uyarimlarinda cesitli biyofiziksel parametreler dogru-
dan etkili olabilmektedir: Doku empedansi, bir dokunun
elektrik akimina g&sterdigi direnci ifade etmektedir. Po-
tansiyel fark, doku Uzerinden gecirilen elektrik akiminin
genligini tanimlamaktadir. Potansiyel fark ile doku empe-
dansi arasindaki oran akim siddeti olarak ifade edilmekte-
dir ve bu parametre elektriksel uyarimin siddet duzeyini

belirlemektedir. Bu bagdlamda elektriksel doku uyarimi
amaciyla tasarlanmis elektronik sistemleri, akim siddeti
ayarlanabilir olanlar (sabit akim kaynagi) ve genligi ayarla-
nabilir olanlar (sabit voltaj kaynadi) olmak UGzere iki temel
grupta degerlendirmek mtmkdnddr. Uyarim amaciyla ve-
rilen elektrik akim darbelerinin stiresi ve sikli§i da uyarim
siddetini dogrudan etkileyen diger faktérlerdir.

Periferik sinirlerde aksiyon potansiyelinin tek yonde ya-
yilmasina izin veren bir mekanizma bulunmamaktadir ve
bu baglamda bir periferik sinir Uzerindeki herhangi bir
noktadan verilen uyarimin olusturdugu aksiyon potansiye-
li her iki yéne birden yayilabilme &zelligine sahiptir. Yapay
bir uyarim sonucunda ortaya ¢ikan aksiyon potansiyelinin
fizyolojik iletim yéntinde yayilmasi haline bu uyarim ortod-
romik, ters yonde yayllmasi halinde ise antidromik olarak
tanimlanmaktadir.

Dogrudan elektrik akimi uygulanmasi suretiyle yapilan
uyarimlarin disinda, secici olarak farkli enerji cesitlerini al-
gilamak tizere ézellesmis reseptérlerin uyariimasi seklinde-
ki uygulamalar da bulunmaktadir. Ornegin, akustik veya
optik uyarimlar araciidiyla isitsel ve gérsel sistemlerin uya-
rilmasi mumkdun olabilmektedir.
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ABSTRACT

When the systems are considered as a function, respon-
se to the effect that comes from the outside determines
dynamic features. Generally, functional features of a biolo-
gical system are evaluated by the response to the effects.
In neural sciences, many methods used both in experimen-
tal studies and clinical routines are characterized by artifici-
al energy application and evaluation of responses.

In most of artificial stimulations of tissues occur by
applying electric current directly. Within experimentally
and clinically methods such as somatosensory-motor evo-
ked potentials (SEP-MEP) recording, repetitive nerve stimu-
lation (RNS) and nerve conduction velocity measurement,
electrical stimulations are used. In these electrical stimula-
tion methods, various biophysical parameters can be di-
rectly effective. Tissue impedance expresses the resistance
of a tissue towards electrical current. Potential difference
defines the voltage of the electric current which passes
through the tissue. The ratio between potential difference
and tissue impedance is defined as current and this para-
meter determines the degree of intensity of electrical sti-

mulation. In this context, it is possible to evaluate the
electronic systems designed for electrical tissue stimulation
in two main groups as constant current sources and cons-
tant voltage sources. Also duration and frequency of elect-
rical pulse given as stimulation are the other factors which
directly affect the strength of stimulation.

In peripheral nerves there is no mechanism to allow
action potential to expand in one direction. Therefore, an
action potential which is response to an artificial stimula-
tion given from any point on peripheral nerve moves to
both directions. As a result of the artificial stimulation, if
action potential moves in physiological direction, this sti-
mulation is named orthodromic, if the action potential
moves contrary to physiological direction is named anthid-
romic stimulation.

Except for stimulations done by application of electri-
cal current directly, there are different stimulation met-
hods by stimulating different receptors which effecting by
different specific energy sources, such as acustical and op-
tical stimulations effects auditory and visual systems.
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ABSTRACT

Neurosurgical management of most of the brain tu-
mors is possible maximum resection of the lesion for tre-
atment. Developments in microneurosurgery and neuro-
radiology, especially along with the experience gained
from fiber dissection techniques of the brain are impor-
tant stages in the improvement of brain surgery.

The white matter of the brain consists of myelinated
bundles of nerve fibers known as fascicles or fiber tracts.
These fiber tracts are divided into three groups: associati-
on, commissural, and projection. Association fibers inter-
connect neighboring and distant cortical regions within
the same hemisphere and are composed of short and
long fibers. Arcuate fibers are short association fibers that
connect neighboring gyri of the hemispheres. The main
long association fibers are the cingulum, the uncinate fas-
ciculus, the occipitofrontal fasciculus, and the superior
and inferior longitudinal fasciculi. The commissural fibers
cross the midline and interconnect matching regions of
the two hemispheres. These fiber tracts include the cor-
pus callosum, the anterior commissure, and the hippo-

campal commissure. Projection fibers connect the cereb-
ral cortex with the brainstem and spinal cord. These radi-
ating projection fibers form the corona radiata and, near
the rostral part of the brainstem, they form a compact
band of fibers known as the internal capsule, which is me-
dial to the lenticular nucleus and lateral to the caudate
nucleus and thalamus.

Diffusion tensor imaging (DTI) is a magnetic resonan-
ce imaging technique that can be used to provide excep-
tional information on white matter architecture. We in-
vestigate the role of DTl and fiber tractography on the
tract alterations due to space occupying lesions in the bra-
in before and after surgical resection.

Understanding the intrinsic anatomy of the brain pro-
vides valuable information for resecting brain lesions. Fi-
ber tractography demonstrating the white matter tracts is
needed for pre-surgical planning and favorable post-surgi-
cal outcomes in the surgical treatment of brain lesions.
Technical improvements and further clinical studies are
still needed to increase the accuracy of fiber tractography.
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OZET

Kemirgen modeller ile yapilan deneysel omurilik yara-
lanma arastirmalarinda, preklinik manyetik rezonans gé-
riintlileme kullanimi giderek artmaktadir. Bu tanitimda,
omurilik yaralanmasina maruz kalmis fare ve sicanlarin iyi-
lesmeleri asamasinda glinlimtizde kullanilan manyetik re-
zonans ndrogoruntileme ile ilgili uygulama ve yapilan ge-
lismeleri g6zden gecirecegiz. Kemirgen omuriliginden ytik-
sek ¢&zUnurltiklti manyetik rezonans veri almak icin gerek-
li ekipmanlari kisaca anlatacagiz. Yuksek alan manyetik re-
zonans gorlinttileme tarayici kullanimi ve indtktif-implant
radyo frekans koil kullaniminin yarar ve dezavantajlarini
konusacagiz. Anatomi, yapi ve fonksiyona duyarli kontrast
Ureten goruntlileme protokollerini agiklayacagiz. Mevcut
gérintlilenme tekniklerinin imkan ve kabiliyetleri yarali
omuriliklerden alinan 6zel néronal plastisite ve vaskdler
plastisite 6rnekleriyle gosterilecektir. Manyetik rezonans
anjiyografi ile omurilik vaskuleri tanimlanacak. Kontrast
gelismis gortinttileme yontemi ile yaralanmis omurilikte
damar duvari bariyer gegirgenligindeki bozulmanin gérin-
tllenmesi gosterilecektir. Manganez kullanilarak yapilan
gobriintlleme protokolu ile canli hayvanlarda anterograd
kortikospinal yolu izlenecektir. Yaralanmis omurilikte,

manganezle gelismis gértinttilemenin aksonal fiber bag-
lanti tespit potansiyeli diflizyon tensor gértintlilemeyle de
karsilastirilacaktir. Ayrica, manyetik rezonans gértinttile-
me ile sican ve fare arasinda var olan néropatolojik lezyon
gelistirmelerindeki farkliliklar ayirt edilecek. Son olarak,
gercek veriler ile, potansiyel farmakolojik tedavilerin etkin-
ligini belirleme amacli omurilik yaralanmasi calismalarinda
agir ya da hafif yaralama modellerinin uygunlugunu tarti-
sip degerlendirecegiz.

ABSTRACT

Preclinical magnetic resonance imaging is increasingly
used in experimental spinal cord injury research with ro-
dent models. This presentation will give an overview of
ongoing magnetic resonance neuroimaging applications
and developments aimed at investigating the injured spi-
nal cords during recovery in mouse and rat. We will bri-
efly describe the equipment required to obtain high reso-
lution magnetic resonance data from rodent spinal cord.
The benefits and disadvantages of using high field mag-
netic resonance imaging scanners and inductively-overco-
upled implantable radio frequency coils will also be discus-
sed. The imaging protocols with contrast sensitive to ana-
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tomy, structure and function will be described. The cur-
rent capabilities of the techniques will be demonstrated
with special examples visualizing the neuronal plasticity
and vascular plasticity in injured cords. Magnetic resonan-
ce angiography data will be presented to depict spinal
cord vasculature. Contrast enhanced imaging will show
compromised blood spinal cord barrier permeability. Data
obtained with manganese-enhanced imaging protocol
will depict anterograde corticospinal tract tracing in live
animals. The potential of detecting axonal fiber connecti-

vity in contused spinal cord will also be shown using man-
ganese-enhanced imaging in combination with diffusion
tensor imaging. In addition, data will be presented to de-
monstrate the differences in lesion development and
changes in neuropathological responses between rat and
mouse using longitudinal magnetic resonance imaging. Fi-
nally, with real data, we will evaluate and discuss the app-
ropriateness of severe or mild injury models in studies ai-
med at determining the efficacy of potential pharmacolo-
gical treatments in spinal cord injury.
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OZET

Amac: Sinir dokusu hasarlamasi canli hayvanlardaki de-
jeneratif ve rejeneratif stireglerini izlemede sik kullanilan bir
arastirma yéntemidir. Bu tlr calismalar, hasarlanmaya néro-
nal cevabin belli yénlerini aciklayabilir. Ancak esasen clen
néronun dogrudan gézlenememesi nedeni ile, néronal 6lu-
me ait bilgiler sinirlidir. Bu ¢alisma ile bu degisikliklerin bir in
vitro aksotomi modelinde degerlendirilmesi amaclanmistir.

Gerec ve Yontem: Bir in vitro kesim modeli kurmak
lizere, eriskin sican arka kdk gangliyonu sinir hticreleri kdil-
tlre edildi ve sinir uzantilari mikroskop altinda ince bir la-
zer 1sin ile kesildi. Ornekler 24 saat boyunca zaman ara-
Ikl mikroskop ile izlendi.

Bulgular: Uzak kesim dejenerasyon mesafesini artirdi.
Kalin uzantilar ince olanlara gére daha hizli dejenere oldu-

lar. Eger ayni sinir hticresinde kesilmemis uzantilar es za-
manli dejenere oldu ise; kesilen uzantilar daha fazla dejene-
re oldu. Néritlerin rejenerasyonu hemen hemen uzak kesim
ile sinirli idi. Unipolar sinir hticreleri multipolar olanlara gé-
re daha kisa rejenerasyon gdsterdiler. Dallanma rejeneras-
yonu azaltirken, es zamanli kesilmemis néritlerin dejeneras-
yonunu da artirdi. Yakin kesim, kictk sinir hticresi boyutu
ile asiri ve hizli ndrit dejenerasyonu, hasarli bir sinir hicresi-
ni apopitozdan daha ¢ok nekrotik bir 6ltime gétuirdd.

Yorum: Néritlerde mekanik hasarlamanin yeni yénleri-
ni ortaya koymada bu invitro model oldukca etkiliydi.

Destek: Bu calisma TUBITAK (1075358) tarafindan
desteklenmistir.

Anahtar Kelimeler: Aksotomi, néronal hasar, néro-
nal dejenerasyon, néronal rejenerasyon.
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ABSTRACT

Objective: Damaging nervous tissue in living animals
is a common practice to study the mechanism of ensuing
degenerative and regenerative processes. Such experi-
ments have explained certain aspects of neuronal respon-
se to injury. But, knowledge about of neuron death are li-
mited mainly due to lack of direct observation of dying
neurons. \We aimed to evaluate these changes in an in vit-
ro axotomy model.

Materials and Methods: In order to set an invitro
transection model, we cultured adult dorsal root ganglion
neurons and cut the nerve fibers they extended with a
precise laser beam under microscope. Preparations were
visualized for 24 h with time-lapse microscopy.

Results: Distal cuts caused longer distance of degene-
ration. Thick neurites degenerated faster than thin ones.
Transected neurites degenerated more if the uncut neuri-

tes of the same neuron simultaneously degenerated. If
any of these uncut processes regenerated, cut neurites
degenerated less. Regeneration of neurites was almost i-
mited to distal cuts. Unipolar neurons had a shorter rege-
neration than multipolar ones. Branching slowed down
the regeneration while simultaneously degeneration of
uncut neurites increased it. Proximal cuts, small neuron si-
ze, and extensive and rapid neurite degeneration were
predictive of death of an injured neuron, which mostly oc-
curred necrotic rather than apoptotic form.

Conclusion: To describing new aspects about conse-
guences of mechanical injuries to neurites this in vitro axo-
tomy model was very effective.

Support: This work is supported by TUBITAK
(107S358).

Key Words: Axotomy, neuronal injury, neuronal de-
generation, neuronal regeneration.
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OZET

Amac: Endojen opioidlerin akson hasari sonrasi primer
duyu ndronlarinin hayatta kalmasina etkisinin arastiriimasi.

Gerec ve Yontem: Deneyler icin yerel etik kurul izni
alindi. Primer duyu néronlari geng yetiskin farelerden izo-
le edildi ve cam tabanl kdiltir kaplarina ekildi. Kdilttirde
gecen 24 saat sonunda uzamis aksonlar bir UV laserle
g6vdeden 100 pm uzakliktan hassas bir sekilde kesildi. Ak-
sotomiler fizyolojik sartlar altinda ve beta endorfin (5 pM),
morfin (5 uM) ve/veya diger ajanlarin varliginda yapildi.

Bulgular: Kontrol sartlarinda, aksotomiden 24 saat
sonra %70 olan 6lUm orani, beta endorfin ile %46'ya dus-
tl (p< 0.05). Bu etki selektif mu agonisti morfinle ¢cok da-
ha belirgindi (%9). Beta endorfin ayni zamanda delta opi-
oid reseptérlerine (DOR) de afinite gosterdiginden,
DOR’larin bizim deney dtizenegimizde &ltiim sinyali iletiyor
olma ihtimalini test ettik. Gercekten de DOR aktivitesini
naltrindol ya da naltriben ile blokladigimizda 6lim orani si-
rasiyla %48 ve %38'e dustl. Opioid reseptérlerinin bu iki-
li roltinu aciklamak icin yaptigimiz sitozol ve hticre zari ara-
sinda reseptor trafigi ve reseptdr dimerizasyonu ile ilgili di-
ger deneylerden pek ¢ok ipuglari elde ettik.

Yorum: Bu calisma, reseptér alt tipine bagli olarak en-
dojen opioidlerin hasar gérmtus néronlar icin bir yasam ya
da 6lim faktéru olabilecegini géstermistir; bu yeni bulgu-
nun fizyopatolojik stireclerde oldugu kadar farmakolojik
mudahaleler icin de énemi olabilir.

Anahtar Kelimeler: Néron hasari, néron olimd, ak-
sotomi, endojen opioid.

ABSTRACT

Objective: Investigation of the effect of endogenous
opioids on the survival of primary sensory neurons follo-
wing an axonal injury.

Materials and Methods: Local ethical committee
approval was obtained prior to experiments. Primary sen-
sory neurons were isolated from dorsal root ganglia of yo-
ung adult mice and cultured in glass-bottom culture dis-
hes. After 24 hours in culture, outgrown axons were pre-
cisely cut with a UV laser at 100 um distance from the so-
ma. The axotomies were performed under physiological
conditions and in the presence of beta endorphin (5 pM),
morphine (5 uM) and/or other agents.
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Results: Under control conditions, 24 hours after axo-
tomy death rate was 70%, which was reduced to 46% by
beta-endorphin (p< 0.05). This effect was much more pro-
nounced with selective mu agonist morphine (9%). Since
beta endorphin has affinity also to delta opioid receptors
(DORs) we tested the possibility that DORs may mediate
a death signal in our experimental model. Indeed, when
we blocked DOR activity with naltrindole (10 uM) or nalt-
riben (10 uM) the death rate was reduced to 47 and 38%
respectively (p< 0.05). We have obtained many hints from
other experiments that we performed to explain the mec-
hanism underlying this dual role of opioid receptors on

the survival of injured neurons, regarding opioid receptor
trafficking between cytosole and cell membrane and re-
ceptor dimerization.

Conclusion: This study has shown that depending on
the receptor subtype, endogenous opioids may be either
a survival or a death factor for injured neurons; this novel
finding may have implications in physiopathological pro-
cesses as well as for pharmacological interventions.

Key Words: Neuronal injury, neuronal death, axo-
tomy, endogenous opioids.
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OZET

Amag: Sinir sistemi hasarlandiginda baslangictaki ha-
sar bélgesine uzak olan alanlarda da néron hasari olabil-
mektedir. Transnoronal dejenerasyon (TND) adi verilen bu
olay travmatik ve dejeneratif sinir sistemi patolojilerinde
gecikmis néron éltimtnden sorumludur. Bu ¢alisma ile in
vitro bir TND modeli gelistirmek ve TND'nin mekanizmala-
rini arastirmak amaglandi.

Gerecg ve Yontem: TND olusturmak icin, geng eriskin
fare arka kok gangiyon néronu kdilttirlerinde on kadar n6-
ron uzantisi hticre gévdesinden 100 um uzaklikta mikro
laser cihazi ile kesildi. Hasardan 24 saat sonra hasar mer-
kezinin etrafindaki néron 6ltim orani propidium iyoddir ile
belirlendi. Deneyler kalsiyumsuz ortamda ve AP-5 veya
carbenoxolone varliginda terkarlandi. Apopitotik néron

Olimu 6zel boyalar, immtinohistokimya ve gercek-zaman-
Il PCR ile degerlendirildi.

Bulgular: Noron hasari yapilan kdilttrlerde, hasar mer-
kezine 500 p’dan yakin olan alandaki néron élimu %11.2
iken, hasar yapilmayan kdilttirlerde %4.8 oldu ve bu da
TND'nin varligini géstermektedir. Kalsiyumsuz ortam, AP-
5 ve carbenoxolone néron Sluimtuinu azaltti (sirasiyla %6.6,
%7.5 ve %4.0). Hem aksotomi yapilan hem de komsu né-
ronlarda apopitotik hticre éltimd gézlendi. Apopitotik de-
gisiklikler hasar merkezine yakin alanlarda daha belirgindi.

Yorum: Bu sonuclar, néron Slimuntn hasar merke-
zinden perifere dogru yayilmasinin baska yollarla da olabi-
lecegi ancak en 6nemli yolunun gap baglantilari ve kimya-
sal sinapslar oldugunu gésterdi. Hasarlanan néronlarin ¢o-
gu nekrotik olarak 6éltrken komsu néronlarin cogu apopi-
totik olarak oldu.
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Destek: Bu calisma TUBITAK (1075358) tarafindan
desteklenmistir.

Anahtar Kelimeler: Transnéronal dejenerasyon, ak-
sotomi, néron hasari, apopitoz.

ABSTRACT

Objective: Damage to the nervous system may cause
neuronal degeneration distant from the initial injury site.
This phenomenon, called transneuronal degeneration
(TND), is responsible for the delayed neuronal loss after
the traumatic and degenerative nervous system patholo-
gies. We aimed to develop an in vitro model of TND and
investigate its mechanisms.

Materials and Methods: To induce TND, neurites of
ten dorsal root ganglion neurons cultured from young
adult mouse were cut 100 micrometers from the soma
with a laser micro dissection device. Twenty four hours af-
ter the injury the ratios of the dead neurons around the
injury center were determined using propidium iodide.
The experiments were repeated in calcium-free medium
and in the presence of AP-5 or carbenoxolone. Apopitotic
neuronal death was assessed with special dyes, immu-
nocytochemistry and real-time PCR.

Results: While the ratio of the dead cells was 11.2%
when neurons injured within 500 micrometer from the in-
jury site, it was 4.8% in the cultures with no injury, indi-
cating the presence of TND. Calcium-free medium, AP-5
and carbenoxolone reduced neuronal death (6.6%, 7.5%
and 4.0%, respectively). Both the axotomized neurons
and neighboring neurons showed apopitotic cell death.
Apopitotic changes were more prominent near the injury
site.

Conclusion: These results showed that a significant,
but not the only, component of the spread of neuronal
death from the injury center could be through both gap
junctions and chemical synapses. While most of the inju-
red neurons died necrotically neigbouring neurons mostly
died apopitotically.

Support: This work is supported by TUBITAK
(107S358).

Key Words: Transneuronal degeneration, axotomy,
neuronal injury, apopitosis.
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ABSTRACT

Annual rhythms of reproduction, fattening, thermore-
gulation, moulting and hibernation are a common featu-
re of mammals inhabiting temperate and arctic latitudes.
They results from an interaction of changes in ambient
daylength (photoperiod) and endogenous long-term ti-
ming processes, which in some species constitute circan-
nual clocks. Seasonal rhythms of body weight reflect alte-
red food intake, energy storage and expenditure, and ha-
ve evolved so that predictable annual changes in the ex-
ternal environment can be anticipated and animals can
adjust their physiology and behaviour in preparation for
the changing demands of the seasons. These long-term
changes in energy balance are not simply effected by the
brain centres and peptidergic pathways known to under-
lie short-term homeostatic regulation. Screens of altered
gene expression in Siberian hamsters comparing the ana-
bolic “summer” state in long photoperiods and the cata-
bolic “winter” state in short photoperiods have identified
differential gene expression in tanycytes within the hypot-

halamus. Central availability of thyroid hormone appears
to be the key determinant of seasonal metabolic and rep-
roductive transitions. Recent studies reveal an unexpected
common signalling pathway for photoperiodic informati-
on in mammals and birds: changes in secretory activity of
the pars tuberalis in the pituitary stalk signal to the
tanycyte cells in the ependyma lining the third ventricle.
The target genes in the tanycytes encode the deiodinase
enzymes (DIO2 and DIO3) that regulate the availability of
thyroid hormone in the hypothalamus. The changes in
thyroid hormone availability that are brought about by
differential activity of deiodinase enzymes are of particu-
lar importance because experimental manipulation of
central thyroid levels can prevent or accelerate seasonal
cyclicity. Given the importance of thyroid hormone in the
initial development of the brain it is hypothesized that
thyroid hormone-dependent plasticity of the hypothala-
mus underlies seasonal cycles of food intake and body
weight.
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OZET

Plberte en karmasik biyolojik olaylar arasindadir. Sa-
dece Ureme yetenegdinin kazanilmasindan ibaret olmayip,
ayrica fiziksel ve davranissal gelismeleri de kapsar. Plber-
te, néroendokrinolojik yénden gonadotropin serbestlesti-
rici hormonun (GnRH) sekresyonunda yeniden artis sag-
lanmasidir. Hipotalamustan GnRH salgilanmasini diizenle-
yen yeni ajanlar bulunmustur. Kisspeptinler, simdiye kadar
hipotalamus-hipofiz gonadal (HPG) aksin bilinen en etkili
uyaricisidirlar. Pre-plibertal dénemde dahi GnRH ve LH sal-
gilanmasinda artisa yol acarlar. Leptin ve melatonin, pu-
bertenin sirasiyla besinsel ve fotoperiyodik kontroltinden
sorumlu hormonlardir. Leptin baslica yag dokusu hticrele-
rinden salgilanir. Metabolik durum ve dremeyle iliskili hi-
potalamus kisimlari arasindaki baglantiyr kurar. Leptinin
beyine génderdigi sinyaller sayesinde Ureme faaliyetlerinin
baslamasi icin yeterli enerji kaynagdina sahip olundugu an-
lasilir. Leptinin pulbertenin baslamasinda yardimc ya da
dogrudan etkili oldugu ileri strtilmektedir. Pineal bez ile
insan treme fonksiyonlari arasindaki iliski pineal timdorle-
rin cinsel gelisme Uzerindeki etkilerinden dolayr uzun stire-
dir bilinmektedir. Plbertal gelisme déneminde pinealden
melatonin salgilanmasinda azalma gértldtiglinden pineal

bezin insanda pubertal olgunlasmayi baskiladigi kabul
edilmektedir. Melatonin memelilerde tiremenin mevsimsel
kontroltinde rol oynar.

Anahtar Kelimeler: Kisspeptin, leptin, melatonin, pu-
berte.

ABSTRACT

Puberty is one of the most complex biological proces-
ses. Puberty is the attainment of fertility accompanied by
physical and behavioral development. With respect to ne-
uroendocrinological aspect, puberty is the reactivation of
the secretion of gonadotropin releasing hormone (GnRH).
There are novel factors which regulate GnRH secretion
from the hypothalamus. Kisspeptins are reported to be
the most potent activators of hypothalamus-pituitary-go-
nadal (HPG) axis to date. They potently elicit GnRH rele-
ase and LH secretion even at the pre-pubertal periods.
Leptin and melatonin are the main hormones which are
responsible for the nutritional and photoperiodical regula-
tion of puberty, respectively. Leptin is predominantly sec-
reted by adipocytes and provides a link between metabo-
lic status and hypothalamic areas related to reproduction.
It is proposed that leptin provides information to the bra-

IBB
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in that there are enough energy stores for reproductive
functions, and may be a major determinant or only a per-
missive factor of the timing of puberty. It has been known
that there is a connection between the pineal gland and
human reproductive function for a long time through cli-
nical observation of the effects of pineal tumors on hu-
man sexual development. The pineal gland is suggested
to exert an inhibitory role on the pubertal maturation in

humans because there is a causal relationship between
puberty onset and a reduction in pineal melatonin pro-
duction at the period of pubertal development. Melatonin
plays a role in the seasonal regulation of reproduction in
mammals.

Key Words: Kisspeptin, leptin, melatonin, puberty.
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OZET

Gonadotropin salgilatici hormon (GnRH) memelilerde
Greme sistemi hormonal aksi ve reprodtiktif fonksiyonlarin
olgunlasmasinda anahtar rol oynayan bir néroendokrin
ddzenleyicidir. GnRH dUzeylerinde degisiklik veya ergenli-
ge yakin dénemde GnRH puls jeneratdri reaktivasyonu
zamaninda degisiklikler, zamansal olarak sapmis ergenlik-
ler ve alakali buylme ve gelisme problemleri dogurur.
GnRH'nin koordineli tretimi ve epizodik saliverilmesinin
anlasilmasi énem arz eder. Fakat GnRH salgilayan hticre-
lerin sayica az ve hipotalamusta daginik olmasi nedeniyle
pulsatil karakterde GnRH saliverilmesinin kontroltinde rol
oynayan hticresel ve molekiler mekanizmalar hakkinda
yeterli bilgi yoktur.

Yaygin bir hticre igi ikincil haberci olarak kalsiyum iyon-
lari aralarinda néronal uyarilabilmenin, nérotransmitter ve
hormon saliveriimesinin de bulundugu pek cok hticresel
fizyolojik stirecte dnemli roller oynar. Kalsiyum duyarl flu-
oresan boya fura-2 ile ytiklenen GT1-17 hticre serisi kuilttir-
leri 340 ve 380 nm dalga boyunda uyarilip 510 nm’de
emisyon CCD kamera atasmanli ters mikroskop (1.30 NA
S-Flor, yagl onjektif) iceren fluoresan kalsiyum gértinttile-

me sisteminde [Ca2+]i dtizeyleri 340/380 orani (bazal-pik)
kullanilarak her bir hticre icin hesaplandi. Bu sistemde
oreksin A, melatonin, kisspeptin, leptin, nérokinin A ve al-
fa MSH'nin etkilerini irdeleyerek hticresel mekanizmalar
hakkinda da bazi bilgiler elde ettik. Calisma bulgularimiz
ayni zamanda, literatlirle uyumlu olarak, hipotalamik
GnRH salgilayan hicreler olan GT1-17 hticre serilerinin
GnRH salgilanma mekanizmalarinin incelenmesi icin fay-
dali bir in vitro model oldugunu da ortaya koymaktadir.

Anahtar Kelimeler: GnRH, GT1-17 hticre serisi, kalsi-
yum, hticresel model.

ABSTRACT

The gonadotropin-releasing hormone (GnRH) is a key
neuroendocrine regulator of maturation of the reproduc-
tive hormonal axis and reproductive functions in mam-
mals. Thus, a impairment in level of GnRH or timing of
GNnRH pulse generator is reactivation have serious conse-
guences including untimely pubertal development, and
growth and maturation. Therefore understanding control
of coordinated production and episodic release of GnRH
is of importance. However, due to the scarcity of GnRH

|70

Turk Norol Derg 2010;16(Ek 1):70-71



Ayar A.

neurosecretory neurons in the hypothalamus, little is
known about the cellular and molecular events underlying
the pulsatile fashion GnRH release. As a ubiquitous intra-
cellular second messenger calcium ions plays important
role in a wide variety of physiological processes including
the control of neuronal excitability, neurotransmitter and
hormonal release. The fluorescent calcium indicator dye,
fura-2, loaded GT1-17 cells in culture were excited at 340
and 380 nm, and emission was recorded at 510 nm by
using imaging system consisting of CCD camera coupled
to an inverted microscope with a 40x (1.30 NA S Fluor,
Oil) objective. [Ca2+]i changes were determined by the
change in 340/380 ratio (basal-peak) was also calculated

for individual GT1-17 neurons in selected microscopic fi-
elds. We investigated the effects of orexin A, melatonin,
kisspeptin, leptin, neurokinin A and alpha MSH and found
significant effects in parallel with data from in vivo studi-
es and also revealed some mediating cellular mechanisms.
Our findings, in agreement with the literature, also indica-
te that the GnRH secreting hypothalamic neurons, GT1-17
cell lines, represent a valuable in vitro model for studying
the mechanisms of GnRH secretion.

Key Words: GnRH, GT1-17 cell lines, calcium, cellular
model.
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OZET

Son vyillarda Alzheimer hastaligi (AH) patogenezinde
rol aldigi belirlenen biyolojik isaretler Tau, Fosforile-Tau ve
lipid peroksidayon urtinleri olan F2-isoprostanlar ile Amilo-
id Beta 1-42'dir. Bu biyolojik hedeflerin tanisal degeri ¢cok
sayida calismada gdsterilmis ve Urtinlerin tanisal test ola-
rak BOS'da kullanimi 2009 yili EFNS kilavuzunda yer almis-
tir. Ancak Lomber ponksiyonun risk faktoru belirlemek icin
zor bir ydntem olmasi nedeniyle rutin tanisal islemlerde bu
Grdnler kolayca yer alamamaktadir. Gegen yil icinde AH ta-
nisinda plazma &lctimlerinin degerli olabilecedini gosteren
calismalar yayimlanmistir. Bu ¢alismalarda Tau ve Fosfori-
le-Tau kullanilmamistir, ¢linkd bu Urtinlerin plazma 6lgu-
mu yapilamamaktadir. Pikomolar konsantrasyonlarda sap-
tanan isoprostanlar ve Amiloid Beta 1-42 plazma 6l¢timle-
ri yapilabilmektedir. isoprostanlarin plazma 6élctimleri ka-
rarli degildir. Bu nedenle sadece Amiloid Beta 1-42 Sl¢lim-
leri ile AH erken tani calismalari yapilmistir.

Jaksonville Mayo Grubu plazma Amiloid Beta 1-42'nin
gec baslangich AH'da tanisal degerini vurgulayan bir calis-
ma yayimlamistir. Bu ¢alismada birinci derece akrabalarin-
da AH olan bireylerin kontrol grubuna gére daha yuksek
Amiloid Beta 1-42 degerlerine sahip oldugu gdsterilmistir.

Amiloid Beta 1-42/Amiloid Beta 1-40 oranini belirlemek
duyarlihdi daha da artirmistir. Ayni ¢alisma grubu ayni yil
icinde presenilin 1 mutasyonu tasiyan ailelerinin asempto-
matik bireylerinde de hem BOS hem de plazma dlgtimleri
yaparak erken dénemde Amiloid Beta 1-42'nin ytiksekligi-
ni géstermislerdir .

Buglin icin Alzheimer hastaliginda risk belirlemek istedi-
gimizde plazma 6lciimU yapabilecedimiz tek biyolojik mar-
ker Amiloid Beta 1-42'dir. Plazmada oldukca stabil dlizeyde
olan bu protein risk belirlemede bir veri olarak kullanilabilir.
Ancak yapilacak olan calismalar ile genis serilerde risk igin si-
nir degerleri daha net olarak belirlenecektir. Bugtin icin sap-
tanan degerin yillar icinde azalma yéntinde degdisim gdster-
mesi en iyi tanimlanmis risk faktéri olarak kabul edilebilir.
Kisaca ytiksek Amiloid Beta 1-42 degerine sahip genc bir bi-
reye beyin sagligina yoénelik yapacaklari hakkinda bilgi ver-
mek en azindan kolesterol ytiksek bireyin vaskdiler risk fak-
torleri karsisinda yapacaklari kadar dnemlidir.

ABSTRACT

Recently biological markers identified to have involve-
ment in the pathogenesis of AH are Tau, Phosphorile-Tau
and lipid peroxidation products F2-isoprostanes and Amy-
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loid Beta 1-42. Diagnostic values of the biological targets
were mentioned in several studies and in 2009 the use of
these products as a diagnostic test in BOS was included in
the EFNS Guidelines. However these products cannot be
considered in routine diagnostic procedures due to Lum-
bar puncture being a difficult method in determining risk
factors. Some studies published last year indicated that
plasma measurements could be valuable in diagnosing
AH. These studies used Tau and Phosphorile-Tau because
plasma measurement is impossible on these products.
Plasma measurements of isoprostanes are not decisive.
This is why Amyloid Beta 1-42 measurements have been
used for studies in the early diagnosis of AH.

Jacksonville Mayo Group published a study underli-
ning the diagnostic value of plasma Amyloid Beta 1-42 for
late onset AH. This study revealed that, compared to
control group, participants with AH in first degree relati-
ves had higher Amyloid Beta 1-42 values. Determining ra-

te of Amyloid Beta 1-42/Amyloid Beta 1-40 further incre-
ased sensitivity. The same year, by conducting both BOS
and plasma measurements on asymptomatic individuals
from families carrying precenilin 1 mutation, the same
study group showed the presence of high Amyloid 1-42
levels in the early stage.

Today, the only biological marker suitable for plasma
measurement in determining risk levels for Alzheimer’s di-
sease is Amyloid Beta 1-42. This protein, with conside-
rably stable levels in plasma, can be used as data in risk
determination. Nonetheless, further studies will better de-
termine limit values for risk in wide series. Regression of
current value over the years can be considered as the
best-defined risk factor. In brief, providing medical recom-
mendations to a young individual with high Amyloid Beta
1-42 values is just as important as measures taken against
vascular risk factors by person with high cholesterol.
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Dunya nufusunun giderek yaslanmasi ile Alzheimer
Hastaligi (AH)'nin erken ve dogru tanisi zorunlu hale gel-
mistir. AH, dlinyada kanser ve kardiyovaskliler hastaliklar
ile birlikte son 10 yilda lzerinde en ¢ok arastirma yapilan
hastaliklarin basinda gelmektedir. Uzun yillar boyunca de-
mansin siklikla ileri yaslarda gérdldigd ve AH'in ayni ya da
farkli bir antite olup olmadigi konularinda buyuk celiskiler
olmustur. Plaklarin primer olarak baslangicta A4 olarak
adlandirilan, bugtin ise Ap olarak bilinen &zel peptidler-
den olustugu ve NFT'lerin bir mikrotubuil iliskili protein
olan Tau'nun (t) hiperfosforile formlarindan olustugunu
tanimlamak icin yaklasik olarak bir ylizyil ge¢mistir. T akso-
nal aktivitede primer olarak bulunan, mikrottbdilleri stabi-
lize eden ve subselliler komponentlerin aksonal tasinma-
sinda gdrevli bir proteindir. Bu mikrottibuil iliskili proteinin
anormal fosforilasyonu, NFT olarak taninan mikroskobik
yapilarin ultrastruikttrel temelini olusturan, ¢ift helikal fila-
ment (PHF) olarak adlandirilan molekdiler protein yapilari-
nin olusmasina yol agmaktadir. Bu hastaligin molekdiler te-
melini arastiran cogu arastirmada temel olarak bu iki pro-
teine odaklanilmistir. Bu hastaligin ortaya ¢ikisi bu prote-
inlerin her birine veya her ikisine baglanmistir ve Baptistler
(AP) ve Taoistler (t) diye gruplasmalar bildirilmistir.

Amiloid (Ap) Hipotezi; patolojik bir sekilde birikim
gosteren AP peptidlerin AH'daki kompleks patolojik kas-
kadin ortaya c¢ikmasina neden oldugunu savunmaktadir.
Baslangictaki egilimlerin cogu amiloid hasarina ve karakte-
ristik plaklardan olusturdugu MSS birikimlerinin yapisina
odaklanmistir. Baslangicta, amiloid materyal, serum prote-
inlerinden sistematik olarak elde edilen ve MSS'de bir
membran proteini olan Amiloid Prektrsér Protein
(APP)"den kaynaklandigr dustintlen kisa bir peptid olarak
degerlendirilmistir. Buglin AR peptidlerinin hticre memb-
raninda yerlesmis olan APP'nin bdllinmesi sonucunda
meydana geldigi bilinmektedir. Membranda Ap'nin salini-
mi, Ap domaininin N-terminal bélgesinde APP'nin B-sekre-
taz kontroltinde béltinmesiyle olusur ve bunu da Ctermi-
nal bélgesinde y-sekretaz aktivitesi ile 40-42 aminoasitlik
AB fragmanlarinin olusumu izlemektedir. Bunlardan AB, ,,
daha norotoksik, agrege olmaya daha egilimli ve daha
amiloidojeniktir. B ve y sekretazlar, “p Amiloid Converting
Enzyme (BACE)” 1 ve 2 olarak da bilinmektedir ve BACE1
AH patogenezinde daha aktif bir rol oynamaktadir. 8 sek-
retaz, biyokimyasal olarak C99 olarak bilinen ve AB ve APP
internal C-terminal bélgesini (AICD) de taslyan buytikce bir
peptidin serbestlesmesine neden olur. y sekretaz bélgesi
daha karmasiktir. ik baslarda presenilinlerin y sekretaz ol-
dugu ddstintlmekteydi.
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Tau (t) Patolojisi; AH'da anormal fosforile T formlari
NFT'nin cekirdegini olusturan bir makromolekdler grup
seklindeki PHF'nin gelisimine neden olur (3). NFT'ler htic-
re 6limu sonrasi hticre disi alanda kalan olduk¢a kompakt
ve bukuntdlu filamentéz yapisi ile néronlarin tdmdnd inva-
ze edebilmektedir. Bu NFT'ler AH progresyonu ile birlikte
beyinde temporal bdlgede dtizglin topografik dagilima sa-
hiptirler. Bu yapilar Braak evreleme sistemi ile sistematize
edilmeye calisiimistir. Normal yaslanma stirecinde ileri yas-
larda NFT prevalansi artmaktadir. Yirmili yaslarda bile po-
pulasyonun %710 kadarinda entorinal NFT gelisimi ile ka-
rakterize Braak IHI NFT gelisimi izlenebilmektedir. Kirkl
yaslarda ise poptlasyonun %40'inda entorinal NFT'ler g6-
rilebilmektedir. Buna karsin, Braak Il ve IV limbik ya da
Braak V ve VI neokortikal NFT'ler normal poptilasyonda
50 yas sonrasi gortilmeye baslamaktadir. Kimi zaman,
kognitif olarak normal geriatrik olgularda belirgin miktar-
da NFT saptanabilmektedir. Kognitif olarak normal 69-100
yaslarinda bireylerin postmortem incelemelerinde, olgula-
rin %27'sinde Braak Ill-IV (limbik NFT) ve %10"unda Braak
V-VI (neokortikal NFT) saptanmasi AH'dan ayirt edileme-
yecek dlizeyde T patolojisinin varliginda bile bu olgularda
ki kognitif korunmanin nedenini agiklayamamaktadir.

Alzheimerli beyinde AP ve T anahtar protein anormal-
likleri kompleks bir patolojik kaskadla sonuglanir. Sekre-
tazlarin htcre yuizeyindeki nérotrofik molekdiller olan so-
[Gbl APPa. fragmanlarini ortaya cikarmaktadirlar. Bu AP
formasyonunun olusmadidi APP non-amiloidojenik yolak-
tir. APP amiloidojenik yolagi kademeli olarak APP'nin 3 ve
y bélgelerinden kesilmesi ile Ap peptidi olusumunu icer-
mektedir. Hticre disi AB materyali progresif olarak siddet-
li nérotoksik 6zellik gbsteren peptidlere oligomerize olur.
Bu toksisitenin muhtemel sonucu mikroskobik olarak go-
riinen NFT'lerin gelisimini provake eden t PHF'lerin olusu-
muna neden olan néronal hiicre mekanizmalarinda bozul-
madir. Toksik AB oligomerleri sinaptik fonksiyon ve bellek
mekanizmalarinin bozulmasini saglayabilir.

Noroinflamasyon; inflamatuvar mekanizmanin
AH'In patogenezinde etkili olabilecegi fikri AH ile ilgili
arastirmalarin baslangicindan beri vardir. Fischer, plak
formasyonunun lokal inflamatuar reaksiyona ve takiben
cevresindeki sinir fibrillerinin rejeneratif degisimine yol
acan kortekste bir yabanci tuhaf cismin ekstraselltler de-
polanmasi sonucu oldugunu belirtmistir. Bununla birlikte
Fischer histopatolojik gbzlemlere ragmen plaklarin cevre-
sindeki inflamatuar olayin morfolojik karakteristiklerini
bulamamis ve plak icin yapilan kompleman baglayici calis-
malarin olumsuz oldugunu bildirmistir. Son yillarda aras-
tirmacilar, néronal dejenerasyonda glial hcrelerin ve
fonksiyonlarindaki degisikliklerin buyuk rolt oldugu nok-
tasinda birlesmislerdir.

Néropatoloji ve inflamasyon Yollari Arasinda

iliskiler

AP peptid in vitro ve in vivo hipokampal ve kortikal né-
ron élumune yol acar ve hem A, ,, ve hem AB, ,.'nin
Bcl-2'yi downreglile ettidi ileri stirtilmektedir. Bu etki yas
bagimli stres boyunca néronal dejenerasyon artisina yol
acabilir.

AH'In otozomal dominant genetik formlarindaki bas-
langi¢ patolojik olay, néroinflamatuvar cevabi alevlendiren
fibriller AB birikiminin ve farkl bilinen AB tdrlerinin ortaya
clkmasiyla takip edilen artmis A, ,, yapimidir. Bu AH'in
nadir formunun tersine, Ap temizleme sisteminde bozuk-
lugun bir sonucu olarak LOAD da AB'nin beyindeki miktar-
lari artmistir. inflamatuvar mediatérlerin bu AR temizleme
sistemindeki roll hentiz tam anlasilamamistir, fakat daha
beyinden kana ve serebrospinal siviya Ap transportunda
akut faz proteinlerinin énemli rol oynadigini gésteren bul-
gular artmaktadir. Akut faz proteinlerinin dtizeyleri guiclu
bir sekilde inflamatuvar mediatérlerce diizenlenmektedir.
Ayrica akut faz protein seviyeleri artmis olan kisilerde AH
gelisme riskinin arttigi da gdsterilmistir. Bu epidemiyolojik
calismalar inflamasyon iliskili mekanizmalarin  LOAD'In
multifaktdryel etiyolojisine katkida bulunabilecegini des-
teklemektedir.

Noroinflamasyon ve Peroksizom
Proliferator-Aktive Edici Reseptér Gama (PPARY)

Beyinde PPAR diger dokulardaki gibi ¢cok miktarda bu-
lunmamasina ragmen, nérodejeneratif hastaliklarda gérdi-
len néronal hasari azaltmak icin beyin inflamatuvar ceva-
bini PPAR ligandlarinin dlzenledigini g&steren sonuglar
bulunmaktadir. Ozellikle, PPARy néroinflamasyon stirecin-
de bdydk bir rolt vardir.

OKSIDATIF STRES

AH'da oksidatif stres belirtecleri hem kanda hem de
beyinde artmistir. Oksidatif stresin en yodun oldugu bél-
geler hipokampus, amigdala, paryetal korteks ve diger ne-
okortikal alanlar gibi tipik olarak hastaliktan yapisal en ¢cok
etkilenen bélgelerdir. Antioksidan, SOR dengesi SOR lehi-
ne artmistir. Beyin dokusu, antioksidan kapasitesinin dui-
stk olmasi, ytiksek oksijen ttiketimi, ytiksek poliansattire
yag asidi ve demir icerigi ve yuksek miktarda redox-aktif
dénulstim metal iceriginden 6tirl 6zellikle oksidatif saldi-
riya duyarldir. SOR, reaktif nitrojen Urdnleri ve reaktif ali-
fatik ve aromatik karbon bilesikler gibi oksidatif stres
drdnleri, AH'da mitokondri, protein, lipidler, karbonhidrat-
lar, DNA ve RNA ile etkileserek hticrelere hasar verirler.
Ayrica AH hastalarinin beyninde a-ketoglutarat dehidro-
genaz kompleks (KHDHC)'in aktivitesinin azaldigida gds-
terilmistir.
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Mitokondrial Bozulma; mitokondri tlim insan hticre-
lerinde enerji treten organeldir. Beyindeki glikolitik yolda-
ki bozulmanin yaninda mitokondrial, oksijen bagimli ener-
ji Uretimi-oksidatif fosforilasyondaki (OXFOS) disfonksiyon
nérodejenerasyon icin olduk¢a énemlidir. Son veriler AH
patolojik degisiklikleri ve kognitif bozulma ortaya c¢ikma-
dan mitokondriyal disfonksiyonun basladigini géstermek-
tedir. Ap'nin mitokondrial disfonksiyon olusturarak ve
AH'de gortlen enerji metabolizmasi defektlerini meydana
getirerek mitokondriye direkt toksik etkili oldugu dustindil-
mektedir. Alzheimer hastalarinin beyinlerinde temporal,
paryetal ve frontal loblarda mtDNA’'da oksidasyon dirtinle-
rinde anormal artis gérulmektedir.

Mitokondrial ATP uretim kusurlari PET gortinttilenme-
sinde Alzheimer hastalarinda gértlen enerji anormallikleri-
ne ve degisen glukoz metabolizmasi bulgularina katkida
bulundugu dustintilmektedir. AH patojenezindeki Ap42
oksidatif strese ve mitokondrial disfonksiyona da neden
olarak etkili oldugu ddstintilmektedir.

insiilin Rezistansi; AH ve kognitif bozulma riski tip 2
diyabetini klasik 6zellikleri olan inslin rezistansi ve hipe-
rinstilinemi durumlarinda artmaktadir. Bu bulgular AH'da
saptanan kognitif bozulmadan beyin instlin duyarliiginin
azalmasinin sorumlu olabilecegini akla getirmistir). instilin
kan beyin bariyerini kapasitesi limitli bir reseptér aracili-
giyla gecmektedir. Astrositlerde ve sinapslarda yer alan
insulin reseptérleri, olfaktdr sinir, serebral korteks, hipo-
kampus, hipotalamus, amigdala ve septumda oldukga yo-
gun bir sekilde yer almaktadir. Hipokampus ve mediyal
temporal korteksteki instilin reseptérleri bellek fonksiyon-
lari igin daha énemlidir. Benzer bir sekilde, sinaps yapisi
ve fonksiyonlari, uzun sureli potansiyalizasyon ve asetilko-
lin ve norepinefrin gibi bellek fonksiyonlari icin dnemli né-
rotransmitterlerin MSS dzeyleri bellek fonksiyonlarinda
etkilidir. instiline duyarl glukoz tasiyclarindan (GLUT) 4
ve 8 aracilidiyla glukoz metabolizmasinda instlinin spesi-
fik bolgesel etkileri normal beyin fonksiyonlari icin gerek-
li olabilecedi yéniinde bulgular da mevcuttur. Bununla
birlikte deneyimlerimiz AH olgularindaki IR tablosunun
periferik IR'dan farkli bir sekilde santral yani &zellikle
MSS'de bir IR'dan bahsetmenin daha dogru olabilecegini
isaret etmektedir.
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OZET

Hayvan modelleri insan hastaliklarinda patojenik me-
kanizmalari ve tedavi stratejilerini calismak icin nemli bir
destektir. Yasllikta insanlarda olusan bilissel, davranissal,
biyokimyasal ve histopatolojik deformasyonlari hayvan
modelleri tam karsilamaz, fakat bu patolojileri kismen
karsilamaktadir. En ¢ok tercih edilen deney hayvanlari, ro-
dentler, primatlar ve meyve sinekleridir. Alzheimer hasta-
g1 (AH), Parkinson Hastaligi (PH) gibi yaslanmaya bagl
hastaliklar, mutasyonlar, disaridan verilen ajanlar ve iske-
mi olusturma gibi cesitli faktorlerle taklit edilmistir. En uy-
gun modelin secilmesi, arastirilacak konunun hedef ve
objektif kriterlerine gére yapilmasi esastir. Diger deneysel
modellerdeki gibi, yasa baglh nérodejeneratif modeller-
den elde edilen sonuglar, btiytik él¢lide insandaki durumu
yansitan modelin gecerliligine baghdir. Mikemmel bir
model etyolojik, semptomatolojik, fizyolojik ve tedavi te-
meline uygun olmalidir. Boylece, Parkinson hastaligi ve
Alzheimer hastaliginin hayvan modellerini gézden gegir-
dik. Oncelikle, gériintise gére oksidatif hasar yoluyla si-
canlarda PH'ya ait bulgular olusturabilen tarim kimyasali
rotenon lzerinde durduk. a -sinuclein ve ubiquitin olustu-
rabilen bu modeller dopaminerjik nérodejenerasyonunda

bu proteinlerin roltini calismak icin kullanilir. ikinci ola-
rak, sporadik AH ve ilgili ndrodejeneratif hastaliklarin
arastirilmasi icin streptozotosin (STZ) ile induklenen sican
modeli Uzerinde durduk. Burada kisaca bu modellerin
bulgularini tartisicagiz.

Anahtar Kelimeler: Yaslanma, ndérodejenerasyon,
stereptozotosin, rotenon.

ABSTRACT

Animal models are an important aid to study pathoge-
nic mechanisms and therapeutic strategies in human dise-
ases. The cognitive, behavioral, biochemical and histopat-
hological deformations developed in human aging does
not fully satisfy in animal models, but only partly meets
pathology. The rodent, primates, and Drosophila are the
most preferred experimental animals. Aging induced ne-
urodegenerative diseases such as Alzheimer’'s (AD) and
Parkinson’s disease (PD) has been developed by mutati-
ons, pharmacologic agents and ischemia. Choosing the
most appropriate model, to make in accordance with the
objective and target criteria of investigating topics is es-
sential. As in other experimental models, the conclusions
drawn from age related neurodegenerative animal mo-
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dels largely depend on the validity of the model in repre-
senting the human condition. Face, predictive, construct
and etiological validity are commonly used in the charac-
terization of a model’s validity. A perfect model would ac-
count for etiology, symptomatology, treatment and physi-
ological basis. So, we review two animal models; PD and
AD. Firstly, we focused on agriculture chemicals roteno-
ne, can reproduce specific features of PD in rodents, ap-
parently via oxidative damage. These models that over-

express a-synuclein and ubiquitin are used to study the ro-
le of this protein in dopaminergic neurodegeneration. Se-
condly, we focused on the streptozotocin (STZ)-induced
animal model for the investigation of sporadic Alzhe-
imer’s disease and related neurodegenerative diseases.
Here, we will briefly discuss the findings of these models.

Key Words: Aging, neurodegeneration, stereptozo-
tosin, rotenon.
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OZET

Merkezi sinir sisteminde néronlarin birbirileriyle iletisim
kurmasini saglayan sinaptik yapilarin kaybi Alzheimer, Par-
kinson gibi nérodejeneratif hastaliklarin patogenezinde rol
oynar. Nérodejeneratif durumlarda beyindeki miktari aza-
lan sinir dallanmalari (nérit) ve dendritik ¢ikintilarin (spine)
olusumunu artiracak tedaviler azalan beyin fonksiyonlar-
nin restore edilmesini saglayabilir. Alzheimerlilarin beyinle-
rinde sinapslarin daha az sayida ve daha kliglk yapida ol-
dugu, fosfolipid ve sinaptik protein dtzeylerinin distigu
ve bazi fosfolipid yikim drtnlerinin arttigr gésterilmistir.
Fosfolipidlerin énemli bir kismini olusturan fosfatidilkolin
(PC), Kennedy yolagi araciligiyla, genel dolasimdan alinan
¢ 6ncul madde [kolin, pirimidin bilesikleri (sitidin veya Uri-
din) ve yag asitleri (6zellikle omega-3 grubu coklu doyma-
mis yag asitleri [PUFA])] kullanilarak sentezlenir.

Galismalarimizda deney hayvanlarina kolin iceren bir
diyete ilaveten kronik olarak Uridin [urridin-5-monofosfat
(UMP)] ve dokozahekzaenoik asit (DHA) verildiginde be-
yin fosfolipid miktarlarinin arttigi gézlenmistir. Bu tedavi
ayni zamanda Neurofilament-M ve Neurofilament-70 gibi
spesifik norit proteinlerinin, Sinapsin-1 ve PSD-95 gibi spe-
sifik pre- ve post-sinaptik proteinlerin ve hipokampal dend-

ritik ¢ikintilarin miktarlarini artirmistir. Tim bu biyokimya-
sal, molekdiler biyolojik ve yapisal degisikliklere 6grenme
ve hafizanin artmasi da eslik etmistir. ilaveten, UMP ve
DHA tedavisi bir striatumu 6-hidroksidopamin (6-OHDA)
ile hasarlanmis deneysel Parkinson modeli sicanlarda D-
Amfetamin ile indtiklenen rotasyonel davranisi azaltmis ve
hasarli striatumda azalmis olan tirozin hidroksilaz (TH) en-
zim aktivitesini ve dopamin, TH ve Sinapsin-1 dtizeylerini
%20-40 oraninda restore etmistir. Bulgularimiz fosfolipid
oncll maddeleri ile tedavinin beyinde sinaptojenezi ve si-
naptik islevleri artirabildigini ve bu tedavinin sinaps kaybiy-
la karakterize nérodejeneratif hastaliklarin tedavisinde
faydali olabilecedini dustindtirmektedir. Bu yaklasim 2008
yilinda bir klinik deneme ile test edilmis ve yeni baslangi¢-
Il Alzheimer hastalarinin bazi kognitif fonksiyonlarinda iyi-
lesmeyi sagladigi gdsterilmistir.

ABSTRACT

Loss of synaptic structures that mediate communicati-
on between neurons is involved in pathogenesis of neuro-
degenerative diseases like Alzheimer’s and Parkinson's.
Treatments aiming to enhance formations of neurites and
dendritic spines that are decreased may thus help restore
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diminished brain functions under such neurodegenerative
conditions. It is known that numbers and sizes of synap-
ses, as well as amounts of phospholipids and synaptic pro-
teins are decreased, while amounts of various phospholi-
pid decomposition products are increased in brains of Alz-
heimer’s patients. Phosphatidylcholine (PC), the most
abundant membrane phospholipid, is synthesized by utili-
zing three circulating compounds [choline, pyrimidine
compounds (cytidine, uridine), and fatty acids (preferably
omega-3 polyunsaturated fatty acids [PUFA])] via the Ken-
nedy pathway.

We showed that chronic administration to rodents of
a supplement containing uridine-5-monophosphate
(UMP) and docosahexaenoic acid (DHA) increased brain
phospholipid levels and enhanced levels of neurite prote-
ins Neurofilament-M and Neurofilament-70, pre- and post-

synaptic proteins Synapsin-1 and PSD-95, and numbers of
hippocampal dendritic spines. These changes were ac-
companied by enhanced learning and memory. In additi-
on, treatment with UMP and DHA decreased D-ampheta-
mine-induced rotational behavior in rats with experimen-
tal Parkinson’s model and restored tyrosine hydroxylase
(TH) enzyme activity and levels of dopamine as well as TH
and Synapsin-1 proteins by 20-40%. Our findings indicate
that treatment with phospholipid precursors enhances
synaptogenesis and synaptic processes and that this app-
roach may confer benefit in treatment of neurodegenera-
tive diseases characterized by synapse loss. Our treatment
approach was found beneficial in restoring various cogni-
tive functions of newly-recognized Alzheimer’s patients in
a clinical trial in 2008.
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OZET

Parkinson hastaligi (PH)'ndaki nérodejenerasyonun
molekdler mekanizmalari monogenik parkinsonizm form-
lardan elde edilen dogrudan bilgilerle giderek artan hizda
agida cikmaktadir. Bilmecenin tam ¢ézimdu icin hala pek
cok bilgiye gerek olmakla beraber, mutasyonlari ile bu
formlara yol acan proteinler patogenezden sorumlu olabi-
lecek ortak belli molekdiler yolaklara isaret etmektedir. Mi-
tokondriyal bozukluk ve oksidatif stres, proteozomal ve li-
zozomal yikimda yetersizlik, iyonik homeostazda ve hticre
ici trafikte bozulma ve transkripsiyonel disregtilasyon gibi
tanimlanabilecek bu patogenetik yolaklarda a-sintikleinin
oOzellikle toksik oligomerler halindeki agregasyonu merke-
zi bir rol oynar. Nadir gériilen nokta mutasyonlari gibi a-
sintiklein multiplikasyonlari (duplikayon veya triplikasyon-
larr) da artmis agregasyona yol acarak Lewy cisimcikleriy-
le tanimlanan hastaliklari tiim fenotipik spektrumlar icin-
de klinik ve patolojik inceleme imkani sunmustur. Yakin
zamanda bazi hastalarda fétal mezensefalik doku transp-
lantlarinda Lewy cisimcikli patolojinin tespiti a-sintklein
agregatlarinin prion benzeri bir davranisla yayilabilecegi
seklinde spekdilatif ancak heyecan verici yeni bir dustince-
ye yol acti. Yeni ve kapsamli bir calismanin sonuglari hem

in vivo hem in vitro modellerde fazla ifade edilen a-sintik-
leinin néronlar arasinda gecis gésterdigini ortaya koymak-
la bu gorlise 6nemli destek saglamasi yaninda, ayni za-
manda PH'da Lewy patolojisinin Braak ve arkadaslarinca
ileri strdlen ve yaygin kabul géren kademeli dlizende
progresyonuna da acilim imkani getirebilir. Yine yakin za-
manda sonuglanan poptilasyon temelli tim genomu kap-
sayan iki buytk asosiyasyon calismasi, a-sintklein gen lo-
kusundaki varyasyonlari farkli etnik kékenden tdm spora-
dik PH igin dnemli bir genetik risk faktérd olarak ortaya
koyarak PH'da a-sintikleinin patolojik agregasyonunun
merkezi konumdaki 6nemli roltinti destekledi.

Diger taraftan, mutasyonlari ile ailevi formlar icinde en
sik PH nedeni olan I&sinden zengin tekrar iceren kinaz 2
(LRRK2) proteininin ndrobiyolojisi konusunda ¢zellikle ki-
naz ve GTPaz aktiviteleri hakkindaki bilgiler, beklenenden
yavas ilerlemekle beraber, patogenezde yeni anlayislara
pencere actl. Bu bulgulara gére, LRRK2 hticre iskeletinin
olusum ve yikim dinamiklerindeki kritik, programlanmis
hticre 6limtnde olasi rolu ile apoptotik ve muhtemelen
otofajik hiicre 6ltim mekanizmalari ile iliskili olabilir. Par-
kinsonizme yol agan ¢ogu ¢evresel toksinin ve genetik mu-
tasyonlarin ézellikle kompleks I islevini bozarak mitokond-
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ri fonksiyonu ve yapisinda degisikliklere yol actigi 6teden
beri bilinir. Yakin zamanda gergeklesen yeni bulgular,
PH'daki nérodejenerasyonda mitokondriyal dinamiklerin
de &nemli bir roli oldugunu ortaya koydu. Otozomal re-
sesif gecisli ailevi formlar arasinda en sik gértlen parkin ve
PINK1'in ifadesi silinerek olusturulan transgenik modeller-
den elde edilen dogrudan bilgiler, bu proteinlerin mito-
kondri béltinmesi (fizyon) ve birlesmesi (flizyon) dinamik-
leri tizerinde ortak bir yolda kritik bir islev gérduklerini, bu
islev kaybi ile mitokondrilerin biyogenezinde, hticre igi ile-
timinde, homeoztazinda ve nihayet hasarlandiklarinda mi-
tofajik yolla yikimlarinda bozulmanin olustugunu ortaya
koydu. Benzer sekilde, PH'da cevresel risk faktorl olarak
bilinen pestisitler gibi mitokondriyal toksinlerin de komp-
leks inhibisyonu yani sira mitokondri flizyon/fizyon dina-
miklerini etkilediklerinin gésterilmesi bu yolagin gelecekte-
ki tedavi yaklasimlarinda potansiyel bir hedef olabilecedini
ortaya koymaktadir.

ABSTRACT

Understanding of the molecular mechanisms of ne-
urodegeneration in Parkinson’s disease (PD) is rapidly ex-
panding by direct evidence acquired from the monogenic
forms of parkinsonism. Although we still need more infor-
mation to solve the puzzle, these mutated proteins desig-
nate some common molecular pathways leading to pat-
hogenesis. Abnormal aggregation of a-synuclein, mainly
as toxic oligomers, holds a central place among these pat-
hogenic paths, such as mitochondrial dysfunction and oxi-
dative stress, deficiency of proteosomal andlysosomal
degradation, derangement of ionic homeostasis and int-
racellular trafficking, and transcriptional dysregulation. As
its rare point mutations do, multiplications (duplication or
triplication of a-synuclein cause accelerated aggregation,
giving an opportunity to investigate the phenotypic spect-
rum of Lewy body diseases both clinically and pathologi-
cally. Recent observations of the occurrence of Lewy
body-like pathology in embryonic grafted nigral transp-
lants have lead to speculative but exciting hypothesis of

prion-like behavior for a-synuclein aggregates. This con-
cept, supported by an elegant study demonstrating that
overexpressed a-synuclein can be transmitted between
neurons both in vivo and in vitro models, may also expla-
in the orderly progression of Lewy body pathology in ner-
vous system, proposed originally by Braak and his co-wor-
kers. Also very recently, two large, population-based ge-
nome-wide association studies revealed that the variati-
ons in a-synuclein gene locus are the major genetic risk
for sporadic PD patients from different ethnic origins, sup-
porting further the central role of pathologic a-synuclein
aggregation in PD.

Although slower than expected, growing understan-
ding the neurobiology of leucine-rich repeat kinase 2
(LRKK2), mutations of which are the most common cause
of familial PD, has also provided new clues about the pat-
hogenesis, especially in terms of its kinase and GTPase ac-
tivities. With its critical role in cytoskeleton dynamics and
possible role in programmed cell death mechanisms,
LRRK2 may be related to apoptotic and possibly also au-
otophagic cell death. Dysregulation of mitochondrial
function and structure is well-known consequence of
many environmental toxic insults and genetic mutations
leading to PD, mainly by perturbations of complex | func-
tion. A new concept has emerged from the recent disco-
veries highlighting that mitochondrial dynamics are also
critically involved in neurodegenerative mechanisms in
PD. Evidence from transgenic models revealed that parkin
and PINK1 proteins, mutations of which are the most
common cause of autosomal recessive forms of familial
parkinsonism, interact in a common pathway to effect fu-
sion and fission dynamics of mitochondria, resulting impa-
ired mitochondrial trafficking, biogenesis, homeostasis
and degradation by mitophagy. Likewise, mitochondrial
toxins, like pesticides, known as environmental risk fac-
tors of PD by inhibiting complex | have also critical effects
on mitochondrial dynamics, rendering this pathway as
new target in future therapeutic approaches.
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OZET

Parkinson hastali§i, Huntington hastalidi, hemiballizm
ve distoni gibi istemli hareketin gerceklestiriimesinde bo-
zukluklarla karakterize hareket bozukluklari bazal gangli-
yon devrelerinin disfonksiyonu sonucu ortaya ¢cikmaktadir.
Albin ve Delong tarafindan yaklasik 20 yil énce tanimla-
nan klasik modelde, bazal gangliyon devreleri direkt ve in-
direkt yolaklar seklinde basitlestiriimekte ve hareket bo-
zukluklarinin patofizyolojisi de bu yolaklardaki atesleme
hizi degisiklikleri ile agiklanmaktadir. Ancak, son 2 dekad-
da bazal gangliyon devreleri ile ilgili bilgilerimiz buytk
oranda artis gOstermistir. Buna paralel olarak modelleme
anlayisinda desarj hizi gibi yaklasimlardan bazal gangliyon
aglarindaki osilatuar ve senkronize aktivitelerin karakteri-
ze edilmesine dogru bir kayma ortaya cikmistir. Bazal
gangliyonlarin fonksiyonlarinin daha iyi anlasiimasi ve dog-
ru bicimde modellenmesi, hareket bozuklugu grubu has-
taliklar icin daha iyi tedavi stratejilerinin ortaya konmasi
acgisindan buyuk 6nem tasimaktadir.

ABSTRACT

Dysfunctions of the basal ganglia circuits cause move-
ment disorders, such as Parkinson's disease, Huntington’s
disease, hemiballism, and dystonia, which are characteri-
zed by disturbances in the execution of voluntary move-
ments. The classic model, described nearly 20 years ago
by Albin and Delong, simplified the basal ganglia circuitry
as represented by the direct and indirect pathways, and
the pathophysiology of movement disorders was expla-
ined by firing rate changes through these two pathways.
However, our understanding on the basal ganglia circuits
has increased enormously during the last two decades.
Accordingly, attention has switched from considerations
of discharge rate to the characterisation of oscillatory and
synchronised activities within basal ganglia networks. Bet-
ter modeling of BG circuits is very important, because a
greater understanding of this networks may lead to the
development of better treatment strategies for move-
ment disorders.
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OZET

Otizm, sosyal iletisimin ve etkilesimin gelisiminde bo-
zulma ve sinirli aktivite repertuar ile karakterize nérogeli-
simsel bir bozukluktur. Otizmin etyolojisi bilinmese de, ce-
sitli arastirmalarin sonuclari serebral korteks, limbik sistem
ve serebelllumda néronal migrasyon, néronal dtizenlen-
me, sinaptik budanma ve néronlarin secici bir sekilde eli-
minasyonundaki anormalliklerin otizmin gelisimine katkis
olabilir. Oksidatif stres, glutamaterjik disfonksiyon, gene-
tik, cevresel, immtuinolojik ve biyokimyasal etkenler néron-
lardaki, nérogliadaki ve kortikal hticre mimarisindeki anor-
mallikler ile ilgili olabilir. Otizmin riski ile ilgili erken dénem
biyo-isaretlerinin tanimlanmasi énleme ve tedaviye ydnelik
yeni stratejilerin gelisimini saglayabilir.

ABSTRACT

Autism a neurodevelopmental disorder characterized
by impaired development of social interaction and com-
munication, and markedly restricted repertoire of activiti-
es. Although the etiology of autism remains unknown, se-
veral line of research now support the view of that abnor-
malities in neuronal migration, alignment and the elabo-
ration, pruning, and selective elimination of neuronal pro-
cessed in cerebral cortex, the limbic system and the cere-
bellum may contribute to its development. Oxidative
stress, glutamatergic dysfunction, genetic, environmental,
immunological, and biochemical factors may be implica-
ted in abnormalities of neuronal and cortical cytoarchitec-
ture, as well as neuroglial cells. Identifying early biomar-
kers of the risk of autism may provide to develop new pre-
vention and intervention strategies.
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OZET

Otizm spektrum bozukluklari, etyolojisinde genetik
yatkinligin etkisinin en fazla oldugu dstintlen gelisimsel
néropsikiyatrik hastalik grubudur (1). Ancak bugtine ka-
dar yapilmis olan bircok arastirmaya ragmen, otizm spekt-
rum bozukluklarinin (otistik bozukluk, Asperger sendro-
mu, bagska turld adlandirilamayan yaygin gelisimsel bozuk-
luk) genetik temeli tam olarak aydinlatilamamistir. Otiz-
min; otozomal resesif, otozomal dominant veya X kromo-
zomuna bagl genetik gecis gbsteren tek bir genin kaliti-
mindan kaynaklanmadigi hatta bozuklugun olusumuna
katkida bulunan bircok genin varli§inin sz konusu oldu-
gu iddia edilmektedir (2). Gittik¢e artan ¢alisma sonuglari-
na iliskin deliller otizmin etyolojisinde sadece lokus hetero-
jenitesinin (bircok farkl lokustan herhangi birindeki mu-
tasyonun ayni klinik fenotipe neden olmasi) degil allelik
heterojenitenin de (tek bir gendeki farkli mutasyonlarin
ayni genetik hastaliga sahip farkl bireylerde gértlmesi) rol
oynadigini duistindtirmektedir (1,3). Diger yandan otizm
spektrum bozukluguna sahip bireyler arasinda da fenoti-
pik heterojenitenin bulunmasi bu alanda yapilan genetik
calismalarin dizayni ve sonuglarinin yorumu agisindan kisit-
layici bir faktér olmaktadir. Genetik calismalarda ortaya ¢i-

kan tlim bu sinirlayici etmenlere ragmen otizm etyolojisin-
de rol oynadidi dustindlen bir dizi gen tespit edilmistir ve
bu bulgular 1siginda otizm spektrum bozukluklarinda
6nemli olabilecek potansiyel molekdiler yolaklara iliskin bil-
giler giderek artmaktadir. Genetik arastirmalarda kullani-
lan teknolojinin son yillarda oldukca hizli bir sekilde gelis-
mis olmasi, tim genomun taranmasina imkan vermesi ve
béylece kromozomlardaki mikroskopla gértlemeyecek ka-
dar kiglik anormalliklerin dahi saptanabilmesi, yakin za-
manda otizmin etyolojisine iliskin heyecan verici verilerin
elde edilebilecedi yoniinde umut vadetmektedir (1). Bu
konusmada otizm spektrum bozukluklarinin genetik te-
meline iliskin hipotezlerden, bu bozukluk Uzerine yapilan
genetik calismalarda kullanilan yéntemlerden ve bu calis-
malar 1siginda elde edilen son verilerden bahsedilecektir.

ABSTRACT

Autism spectrum disorders (ASDs) are suggested to
be the most genetic disorders in developmental ne-
uropsychiatric syndromes (1). Despite several decades of
accumulating data the genetic etiology of autism spect-
rum disorders, including autism, Asperger syndrome and
pervasive developmental disorder-not otherwise specified
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(PDD-NOS), remain to be known. It is believed that ASDs
are not caused by a single gene transmitted in a simple
Mendelian fashion. In contrast, potential contribution of
many different genes rendering the patients vulnerable to
this highly dysfunctioning complex disorder are conside-
red in the etiology (2). Furthermore accumulating eviden-
ce suggests that not only locus heterogeneity (where the
same clinical phenotype can result from mutations at any
one of several different loci) but also allelic heterogeneity
(where many different mutations within a given gene can
be seen in different patients with a certain genetic disor-
der) might be playing a role in the etiology of ASDs (1,3).
Phenotypic heterogeneity in this disorder is also another
restricting factor for the design of genetic studies and for
the interpretation of results. Despite these challenges, ge-
netic studies revealed a number of genes that are suspec-
ted to be contributing to the genetics of ASDs and data
concerning potential molecular pathways that might be
critical in autism have begun to emerge from these fin-

dings. Highly developing technologies used in genetic stu-
dies in recent years made it easy to scan whole genome
even for submicroscobic changes and promise profound
influence on gene discovery in the near future (1). This
presentation will focus on current hypothesis on the ge-
netics of ASDs, methodologies employed to be used in
the studies to discover the contributing risk allels and the
results of the last research on this area.

KAYNAKLAR/REFERENCES

1. O'Roak B, State MW. Autism genetics. Strategies, challenges
and opportunities. Autism Res 2008;1:4-17.

2. Gupta AR, State MW. Recent advances in the genetics of au-

tism. Biol Psychiatry 2007,61:429-37.

3. Mendelian pedigree paterns. Chapter in Human Molecular Ge-
netics. Strachan T, Read AP (eds). 3" 9 ed. New York: Taylor &
Francis Group, 2004:102-19.
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PANEL 2 / PANEL 2

Otizmin Nérobiyolojisi / Neurobiology of Autism

Otizmin Degerlendirilmesinde
Fonksiyonel MIRG Calismalari

Functional MRI Studies in the Evaluation of Autism

Baris Diren

Medicana International Ankara Hastanesi, Radyoloji Bolumu, Ankara, Turkiye
Department of Radiology, Medicana International Ankara Hospital, Ankara, Turkey

Turk Norol Derg 2010;16(Ek 1):91

OZET

Otizm, davranissal semptomlarin degerlendirilmesi ve
gdzlemi sonucunda tanimlanan bir hastaliktir. Otistik olgu-
larda santral sinir sistemine ait yapisal bir anormallik gé-
rtintllenmemesine karsin, son vyillarda gelismekte olan
fonksiyonel manyetik rezonans gértinttileme (fMRG) tek-
nigi, bu grupta yer alan olgularda ilging veriler ortaya koy-
maktadir. fMRG, beyinde tanimli uyaranlara, tanimli bél-
gelerin verdigi yaniti goriintleyen bir tekniktir. Degisik
Odevlerin (task) uygulanmasi stirecinde 6zel inceleme seri-
leri ile yapilan MRG tetkikinde, aktive olan néronlarin htic-
re ici oksijen yogunlugundaki artisi 6lgmeye dayanmakta-
dir. Bu alanda yurtittlen bircok arastirma otizmin nedeni-
ni ortaya koymada kesin bir sonug elde etmemis olmasina
karsin, otizmde beyinin degisik uyaranlara verdigi farkli ya-
nitlari géruntllemektedir. Frontal lop aktivasyonlari tizeri-
ne yogunlasan calismalar, otizm olgularinda degisik uya-
ranlara yetersiz yanitlarin verildigini ortaya koymustur. Yi-
ne bu alanda ydirdttlen cesitli calismalar da temporal lop-
larin, amigdalanin, serebellumun ve korpus kallosumun
fonksiyonel iliskileri ve kontrol gruplarindan farkliliklari
arastinimaktadir.

ABSTRACT

Autism is a disease can be diagnosed with behavioral
assessment and observation of symptoms only. Though
not to be shown any significant or specific structural ab-
normality in the central nervous system of the patients
with autism, developing functional magnetic resonance
imaging (fMRI) techniques reveal interesting findings in
autistic cases recent years. fMRI, is a typed of specialized
MRI scan which measures the hemodynamic response
(change in blood flow) related to neural activity in the bra-
in. A lot of research conducted in this area could not re-
vealed the cause of autism, but fMRI showed the diffe-
rent reactions in cerebral cortex are given to different sti-
muli. Focused on the frontal lobe activation studies in pa-
tients with autism, fMRI showed some inadequate res-
ponses were given to some specific stimuli. Various studi-
es conducted in this area are still in research phase in au-
tism. These researchs are also focused on functional res-
ponses of the temporal lobes, amygdala, cerebellum and
corpus callosum in cases with autism and to investigate
the differences from healthy volunteers.

Turk Norol Derg 2010;16(Ek 1):91



PANEL 3 / PANEL 3

Beyin Haritalama Yontemleri Icin AR-GE ve Klinik Uygulamalar /
Research and Development of Brain Mapping Techniques and Clinical Applications

Beyin Haritalama Yontemleri Icin

3

AR-GE ve Klinik Uygulamalar

Research and Development of Brain Mapping
Techniques and Clinical Applications

Arzu Ozkan Ceylan, Elvin Dogutepe Dincer, Sirel Karakas, H. Muammer Karakas

Hacettepe Universitesi, KOSGEB Teknoloji Gelistirme Merkezi, Ankara, Turkiye
KOSGEB Technology Development Center, University of Hacettepe, Ankara, Turkey

Turk Norol Derg 2010;16(Ek 1):92-93

OZET

Glinlimtzde &zellikle insan zihninin beyne atifta bulu-
nularak anlasilabilecedi gérdlmus, gecerli paradigma “bi-
lis/beyin” olmus, gecerli bilim alani kognitif nérobilim, bu
multidisipliner bilim dalinin arastirma yaklaisimi da multi-
teknolojik olmustur. Panelde klinik drneklemler (dikkat ek-
sikligi hiperaktivite bozuklugu: DEHB ve epilepsi) lizerinde
davranissal, elektrofizyolojik ve néroradyolojik gortintdile-
menin sagladigi bakis acilari, deneysel bulgularla 6rnekle-
necektir. Davranissal bulgularin elde edilmesinde, nérospi-
kolojik testlere gdre daha saf bilis tirlerini élgen, son dé-
nemde gelistirmis oldugumuz “DEHB Bataryasi” gdrevleri
kullanilmistir. Kontrol grubuna gére fark, bazi gérevlerde
ve bazi dogru ve hata tirlerinde ortaya ¢ikmistir. Bozuklu-
gun bilgi islemenin hangi asamasinda meydana geldigini
belirlemede DEHB Bataryasi altinda olay iliskili potansiyel
(OIP) kayitlari alinmistir. DEHB'li cocuklarin gérevlere dik-
kat edebilmek i¢cin daha ¢ok caba harcadidi (ytiksek N200
genligi), ketleme gerektiren gérevlerde uyarici degerlen-
dirmenin daha etkisiz bicimde gergeklestigi (si§ veya uzun
latansl P300) belirlenmistir. EEG/QIP ytiksek zamansal ¢6-
zlinlrltige ancak dustik uzaysal ¢éziindrltige sahiptir. Bu

kisiti gidermede, MR altinda EEG kaydinin yapilabilirligi in-
celenmis; gerekli artifakt eleme islemleri uygulandiginda,
manyetik rezonans gdriintlileme sirasinda kaydedilen be-
yin elektriksel faaliyetinin standard elektrofizyoloji labora-
tuvarinda kaydedilenle esdeger oldugu belirlenmistir. Go-
rev performasinin beyinde yarattigi aktivasyon, fonksiyo-
nel manyetik rezonans gértinttileme (FMRG) ile haritalan-
mistir. Bunun igcin son dénemde gelistirmis oldugumuz
“TURCONS-4 FMRG Bataryas!” kullaniimistir. Gérev kosul-
lart altinda elde edilen beyin potansiyellerindeki &riinttile-
rin ve bunlarin beyne yayiliminin saglikli katiimcilardan el-
de edilenlerle &rtlismedigi belirlenmistir. FMRG ve MR
spektroskopinin cerrahiye aday epilepsi hastalarinda, lez-
yon alanlari ile beyindeki kritik fonksiyonel alanlarin (&rn.
Konusma) birbirine gére olan komsuluklarini gésterme ve
cerrahi islemleri yonlendirmedeki rolt bulgularla drneklen-
mistir.

Anahtar Kelimeler: Néropsikolojik gorevler, olay-ilis-
kili potansiyeller, multimodal MR-EEG, fonksiyonel manye-
tik rezonans gériinttileme.

Calismalarin bir kismi Proje No: HU-BAB 2006K 120
640-06-08 ile desteklenmistir.
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ABSTRACT

Presently, it is common knowledge that human cogni-
tion can be understood in reference to the brain. The va-
lid research paradigm is “brain/cognition”, the scientific
branch is neuroscience, and research approach of this
multidisciplinary approach is multitechnological. The pers-
pectives that different techniques provide are demonstra-
ted on clinical samples (Attention Deficit Hyperactivity Di-
sorder: DEHB, and epilepsy). Behavioural data were obta-
ined using the “DEHB Battery” that we have lately develo-
ped. This battery consists of tasks that target relatively
unitary cognitive processes. Differences were obtained in
only some tasks and in some types of correct and incor-
rect responses. Where in the information processing the
disorder occurred was studied using event-related poten-
tials (ERPs) obtained under the DEHB Battery. Children
with DEHB executed high effort for attending to stimuli
(high amplitude N200). Stimulus evaluation was characte-
rised by a shallow P300. EEG/ERP has high temporal reso-
lution but a low spatial one. Feasibility of electroencepha-

lography (EEG) during MRI was studied. Multimodal MR-
EEG was found to be possible; equivalent components
were obtained under the standard electrophysiology labo-
ratory conditions and the hostile MRI environment. Brain
activation during task performance was also studied using
functional magnetic resonance imaging (FMRG). Tasks
were from “TURCONS-4 FMRI Battery” which we develo-
ped. The activation patterns and locations obtained for
the clinical samples were different than those obtained
for healthy samples. FMRG and MR spectroscopy provi-
ded important information with regards to the spatial re-
lation between the location of the lesion and that of criti-
cal brain centers (e.g. for speech) and thus contributed to
neuronavigation in epilepsy surgery.

Key Words: Neuropsychological tasks, event-related
potentials, multimodal MR-EEG, functional magnetic reso-
nance imaging.

Part of the research was supported by Project No: HU-
BAB 2006K 120 640-06-08.
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KURS A / COURSE A

Deneysel ve Klinik Calismalarda
Norostereoloji Kursu

Neurostereologic Methods in Experimental and

Clinical Studies

Prof. Dr. Siileyman Kaplan

Turk Norol Derg 2010;16(Ek 1):97-98

OZET

Morfometrik calismalarda altin standart olarak degerlendirilen modern tasarima dayali stereoloji, sayisal verilerle il-
gilenen tdm arastiricilarin bilmesi gereken yontemlerin basinda gelmektedir. Kursumuzda, yeni stereolojik yéntemlerin
teorik temelleri, sistematik rasgele érnekleme, radyolojik kesitler (MRI, BT, CT) lizerinde hacim ve hacim orani hesapla-

ma teknikleri, bir organdaki herhangi bir hticreye iliskin toplam hticre sayisi ve sayisal yogunluk hesaplama yontemleri,

toplam sayi hesaplamalari icin kullanilan parcalama (fractionator) islemi gibi konular anlatilacaktir. Anlatilan teorik ders-

esasini 6§renmeleri saglanacaktir.

Egiticiler
Prof. Dr. Stileyman Kaplan / Ttrk Stereoloji Dernegi Baskani

Ondokuz Mayis Universitesi Tip Fakdiltesi, Histoloji ve Embriyoloji Anabilim Dali, Samsun, Ttrkiye
(skaplan@omu.edu.tr)

Prof. Dr. Blinyamin Sahin / Turk Stereoloji Dernegi Baskan Yardimcisi
Ondokuz Mayis Universitesi Tip Fakdiltesi, Anatomi Anabilim Dali, Samsun, Tirkiye
(bsahin@omu.edu.tr)

Yrd. Doc. Dr. Unal Uslu
Yeditepe Universitesi Tip Fakdiltesi, Histoloji ve Embriyoloji Anabilim Dali, istanbul, Ttrkiye
(unaluslu@yeditepe.edu.tr)

Dr. B. Zuhal Altunkaynak / Tiirk Stereoloji Dernegi Uyesi
Ondokuz Mayis Universitesi Tip Fakdiltesi, Histoloji ve Embriyoloji Anabilim Dali, Samsun, Ttirkiye
(berrinzuhal@gmail.com)

Dr. Alev Cumbul / Ttirk Stereoloji Dernegi Uyesi
Yeditepe Universitesi Tip Fakliltesi, Histoloji ve Embriyoloji Anabilim Dali, istanbul, Ttirkiye
(acumbul@yeditepe.edu.tr)

lerin yani sira bu derslerle ilgili temel diizeyde uygulamalar da yapilacak; bdylece katilimcilarin stereolojik yontemlerin
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ABSTRACT

Modern design-based stereological techniques, which are known to be the gold standart for morphological studi-
es, are now crucial for all investigators working in the field of quantitative morphology. In our course, we are going to
discuss basic subjects of modern stereology including the theoretical framework of stereological methods, systematic
random sampling, volume and volume ratio estimations on radiologically sectioned material (MR, BT or CT), particle
number and particle density estimations, fractionator technique for estimations of total particle number . Basic hands-
on applications will also have been made for better understanding of the issues mentioned in theoretical sessions.

Lecturers

Prof. Dr. Stileyman Kaplan / President of Turkish Society for Stereology
Department of Histology and Embryology, Faculty of Medicine, University of Ondokuz Mayis, Samsun, Turkey
(skaplan@omu.edu.tr)

Prof. Dr. Blinyamin Sahin / Vice-President of Turkish Society for Stereology
Department of Anatomy, Faculty of Medicine, University of Ondokuz Mayis, Samsun, Turkey
(bsahin@omu.edu.tr)

Yrd. Dog. Dr. Unal Uslu
Department of Histology and Embryology, Faculty of Medicine, University of Yeditepe, Istanbul, Turkey
(unaluslu@yeditepe.edu.tr)

Dr. B. Zuhal Altunkaynak / Member of Turkish Society for Stereology
Department of Histology and Embryology, Faculty of Medicine, University of Ondokuz Mayis, Samsun, Turkey
(berrinzuhal@gmail.com)

Dr. Alev Cumbul / Member of Turkish Society for Stereology
Department of Histology and Embryology, Faculty of Medicine, University of Yeditepe, Istanbul, Turkey
(acumbul@yeditepe.edu.tr)
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KURS B / COURSE B

Hayvan Deneylerinin Kural ve Teknikleri:
Davranis Testleri ve
Deneysel Hastalik Modelleri

Prof. Dr. Tayfun Uzbay, Doc. Dr. Ewa Dogru

Turk Norol Derg 2010;16(Ek 1):99

I. Bilimsel Calismalarda ve Hayvan Deneylerinde Genel Etik ilkeler
(Prof. Dr. Tayfun Uzbay, Gtilhane Askeri Tip Akademisi, Tibbi Farmakoloji Anabilim Dali, Nérofarmakoloji Unitesi)

Il. Hayvan Deneylerinde Davranis Testlerinin Uygulamasi
(Doc. Dr. Ewa Jakubowska-Dogru, ilknur Dursun, M.S., ODTU, Biyolojik Bilimleri BSIGmUi)

- Davranis testlerinin sonuclarini etkileyen faktérler.
- Hayvanlarda davranis calismalarini ydrdtdrken dikkat edilecek hususlar.
- Hayvan deneylerinde en yaygin kullanilan davranis testlerin anlatimi:

- Sensorimotor testler

- Lokomotor aktivitenin Olctimleri (Aktivite Kutulari, Acik Alan)

- Anksiyete testleri (Arti Labirent, Agik Alan)

- Dikkat, 63renme, kisa ve uzun streli bellek gibi bilissel fonksiyonlarin élctilmesi icin en yaygin kullanilan testler
(Bes Secim Tepki Hizi Testi, Labirent cesitleri, Tepkinin Tekrarlanan Ogrenme Testi, Ornege/Yere Gecikmeli Es-
lestirme/Eslestirmeme Testi)

I1l. Deney Hayvanlarinda Hastalik Modellerinin Bilimsel Yeterlilik Kriterleri:
Sizofreni ve Madde Bagimhihg Ornekleri

(Dr. Hakan Kayir, Guilhane Askeri Tip Akademisi, Tibbi Farmakoloji Anabilim Dali, Nérofarmakoloji Unitesi)
- Ongoériisel yeterlilik (Predictive validity)

-+ Gortintusel yeterlilik (Face validity)

- Yapisal yeterlilik (Constructive validity)

« Psikotrop ila¢ gelistirmede hayvan modelinden beklenenler

« Sizofrenide kullanilan hayvan modelleri

+ Madde bagimliliginda kullanilan hayvan modelleri
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KURS C / COURSE C

Sinir Bilimlerinde llac Gelistirilmesi Kursu

Training on Drug Development in Neuroscience

Prof. Dr. Isik Tuglular

Turk Norol Derg 2010;16(Ek 1):100-101

OZET

Bu kursta sinir bilimleri alaninda yeni bir ila¢ gelistirilirken hentiz insanda kullanima gegmeden énceki klinik dncesi
ve insanlarda uygulamaya yénelik klinik asamalarin sinir bilimlerinde ilag¢ gelistiriimesine odakli olarak vurgulanmasi
amaclanmistir. Kurs sonunda katilimcilarin sinir bilimlerinde yeni ilag bulma yollari, tarama testleri, farmakokinetigin ta-
nimlanmasi, akut ve kronik toksisite ¢alismalari, insan ve hayvanlarda ila¢ arastirmasinin etik kurallari, ila¢ arastirmasi-
nin klinik fazlari, kalite kontroll ve glivencesi gibi konular hakkinda bilgi sahibi olmalari hedeflenmektedir.

Egiticiler
Prof. Dr. Tayfun Uzbay
Gulhane Askeri Tip Akademisi, Tibbi Farmakoloji Anabilim Dali, Ankara, Turkiye

Prof. Dr. Sibel Goksel
Ege Universitesi Tip Fakliltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Ttirkiye

Prof. Dr. Isik Tuglular
Ege Universitesi ilac Gelistirme ve Farmakokinetik Arastirma ve Uygulama Merkezi ARGEFAR, izmir, Ttirkiye

Prof. Dr. Meltem Uyar
Ege Universitesi Tip Fakliltesi, Algoloji Bilim Dali, izmir, Turkiye

Prof. Dr. Aysegiil Yildiz
Dokuz Eylil Universitesi Tip Fakdiltesi, Psikiyatri Anabilim Dali, izmir, Ttirkiye

Prof. Dr. Tiirker Sahiner
Anadolu Sagdlik Grubu

Dog. Dr. Ercliment Karasulu
Ege Universitesi ilac Gelistirme ve Farmakokinetik Arastirma ve Uygulama Merkezi ARGEFAR, izmir, Ttirkiye

Doc. Dr. Ulkii Karabay Yavasoglu
Ege Universitesi ilac Gelistirme ve Farmakokinetik Arastirma ve Uygulama Merkezi ARGEFAR, izmir, Tirkiye
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Doc¢. Dr. Mehtap Cinar
Ege Universitesi Tip Fakdiltesi, Tibbi Farmakoloji Anabilim Dali, izmir, Ttrkiye

Doc¢. Dr. Ahmet Akicl
Marmara Universitesi Tip Fakdiltesi, Tibbi Farmakoloji Anabilim Dali, istanbul, Ttirkiye

Dr. Ecz. iskender ince
Ege Universitesi ilac Gelistirme ve Farmakokinetik Arastirma ve Uygulama Merkezi ARGEFAR, izmir, Tirkiye

ABSTRACT

This training programme aims to emphasize the preclinical and clinical phases of drug development with special re-
ference to new drug development in neuroscience. In this context, special topics such as methods of new drug deve-
lopment, screening tests, studies on pharmacokinetics, acute and chronic toxicity tests, ethical aspects of research in
animals and humans, the clinical phases of drug research and quality control and assurance will be taught during the
programme.
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KURS D / COURSE D

Elektrofizyoloji Kursu

Electrophysiology Workshop

Prof. Dr. Kemal Tiirker

Turk Norol Derg 2010;16(Ek 1):102-104

Refleks Olcme Metotlar: Bu Metotlan Kullanarak insan Sinir Sistemi Hakkinda Ne Gibi Bilgiler Elde Edilebilir?

Kursun amaci ve hedefi: Bu kursun amaci, katilimailara, insanda sinir sistemi yolaklarinin belirlenmesi icin kullanil-
makta olan calismalar hakkinda teorik ve pratik bilgiler vermektir. Hedefimiz, katilimcilarin, makalelerde ileri stirtilen bil-
gileri kritik olarak irdelemelerini ve her yapilan deneyin daha iyisinin yapilabilecegi konusunda &rnekler vererek kursa ak-
tif katilmalarini saglamaktir.

Teorik Ders: Refleks Ol¢limlerinin Diindi, Buglini, Yarini
Bu derste islenecek konular ana hatlariyla sunlardir (detaylar icin kaynaklar 1-4’e bakiniz):

- Insan ve hayvanda yapilan ve sinir sisteminin fonksiyonel haritasini cikartma amacl deneyleri karsilastirarak her bi-
rinin avantaj ve dezavantajini ortaya koymak;

- Olasiliga dayali metotlar ile insanda endirekt olarak sinir sisteminin fonksiyonel haritasini ¢ikartma islemleri:

- Ylzeysel elektromiyografi hakkinda kisa bilgiler ve sinir sisteminin fonksiyonel haritasini ¢ikartmadaki avantaj
ve dezavantajlarr,

- Tek motor Unite deneyleri hakkinda kisa bilgiler ve yine insanda kullaniimalarinin avantaj ve dezavantajlari;

- Frekans analizine dayali metot ile insanda endirekt olarak sinir sisteminin fonksiyonel haritasini ¢ikartma islemleri:
- Beyin dilimleri deneyleri ile teorik olarak gelistirilen metodun direkt olarak ispatlanmasi islemi;
- insan sinir sistemi yolaklarini yeniden incelemek ve eski ydntemlerin hatalarini ortaya cikartip dizeltmek.

Pratik Ders: Yiizeysel EMG ve Single Motor Unit Kullanarak insan Soleus Kasinda
H-Refleksi Olciilmesi ve Analizi
Prof. Dr. Kemal Turker, Utku Yavuz ve Sibel Atis

Pratik dersteki amacimiz teorik dersle anlattiklarimizi bir géndilld tzerinde, herkesin anlayacadi bir sekilde ve asagr-
daki siraya sadik kalarak géstermektir (pratik dersteki anlatilanlarin detaylari icin referanslar 5 ve 6'ya bakiniz). Bu amacg-
la sunlari yapacagiz:
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- Tibial siniri elektrik olarak uyarmak icin anot ve katodun yerlestiriimesi islemi, ydontemin ortaya cikisinin nedenleri
ve guvenilirligi,

« Soleus kasi lizerine ylizeysel elektromyografi elektrotlarinin yerlestirilmesi ve dogru yapilip yapilmadigi konusunda
testler (cross talk, gurtiltu, artefak vb.),

« H-refleksinin elde edilmesi ve uyari siddetini yavasca arttirarak M/H egrisinin gizdirilmesi,

+ F ve V dalgalarinin olusturulmasi ve nedenlerinin agiklanmasi,

- Tel elektrotlari soleus kasi icerisine sokarak H-refleksi isleminin tekrar edilmesi,

- Peristimulus time histogram ve peristimulus frekansgram islemlerinin g&sterilmesi, avantaj ve dezavantajlarinin tar-
tisilmasi.

Tartisma: Bu Yontemlerin Hangisini ve Hangi Sartlarda Kullanarak Sinir Sisteminin Haritasini Cikartmaliyiz?

Teorik ve Pratik derslerde g&sterilenlerin tim katilimcilarin istiraki ile tartisilarak 6zetlenmesi. Kursun sonunda her
katilimcinin su sorulara yanit verebilecek duruma gelmesi amaclanmaktadir:

« Sinir sisteminin haritasini ¢ikartmak ne ise yarar?
« Neden dnceki yontemler hatali idi?
+ Neden beyin dilimleri deneyleri yaptik?

- Bu bilgilerin 1siginda, insan beyninin fonksiyonel haritasini gtivenilir bir sekilde ¢ikartabilmek icin simdi ne gibi bir
yaklasim éneriyoruz?

Reflex Measurments: Regarding the Operation of Human Central Nervous System,
What Knowledge Can be Obtained Using Reflex Methodology?

Aim and objective of workshop: The aim of this workshop is to provide the participants with several methods
for estimating the wiring diagram of human nervous system. Our objective is to encourage the participants to be criti-
cal of any published material and to think of new ways of improving techniques and interpretations.

Lecture: Past, Present, Future of Reflex Measurements
The following items will be covered in this lecture (see References 1-4 below for details):

- Advantages and disadvantages of animal and human experiments for determining functional mapping of the ner-
vous system.

+ Probability-based analyses for indirectly estimating functional map of the human nervous system:

- Essentials on the surface electromyography: advantages and disadvantages of using it for studying functional
map of the human nervous system;

- Essentials on the single motor unit recording: advantages and disadvantages of using it for studying functional
map of the human nervous system;

« Frequency-based analyses for indirectly estimating functional map of the human nervous system:
- Testing and directly proving a methodological theory using brain slice experiments;

- Re-investigation of pathways in human nervous system and discovering the errors of the previous methods of
investigation.

Practical: The H-Reflex in Human Soleus Muscle Using Surface Electromyogram and Single Motor Units
Prof. Dr. Kemal Ttrker, Utku Yavuz and Sibel Atis

In the practical work we aim to comprehensively illustrate the points that have been raised in the lecture using a
volunteer. We will display each of the items indicated below in dot points (details of this practical can be obtained in
the references 5 and 6 below):
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- Localization of the points in the leg for electrical stimulation of the tibial nerve: origin and reasoning of the tech-
nique,

+ Placement of surface elektromyography electrodes on the soleus muscle and checking the connection for cross-
talk, mains hum, artifacts, etc.,

+ Inducement of the H-reflex and generation of the M/H curves by gradually increasing the stimulus intensity,
« Fand V waves: how and why they develop?
- Insertion of the wire electrodes into the soleus muscle and repeat of the H-reflex paradigm,

- lllustration of the peristimulus time histogram and peristimulus frequencygram: discussion on their advantages
and disadvantages.

Discussion Lecture: Which of the Abovementioned Methods and Under
What Conditions Should be Used to Study the Functional Map of the Central Nervous System?

In the discussion lecture, with the participation of the entire audience we will discuss the theoritical and practical
knowledge put forward in the lecture and the practical.

The participants will be able to answer the following questions with confidence by the end of the workshop:
« Why do we wish to establish the functional map of the human nervous system?

« Why did the previous methods fail to give reliable results?

- Why did we perform the brain slice experiments?

- For determining the functional wiring of the human nervous system, what approach do we suggest now in the
light of the current knowledge?

Support: This study is supported by the European Union Marie Curie Chair Grant (GenderReflex; MEX-CT-2006-
040317, and TUBITAK (1075029-SBAG-3556).
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Sinir Sistemi Goriintiileme Kursu

Neuroimaging \Workshop

Prof. Dr. Mehmet Bilgen
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Deneysel Merkezi Sinir Sistemi Travma Calismalarinda N6rogériintiileme Uygulamalari

Amac: Bu kursun amaci deneysel calismalarda yaralananmaya maruz birakilmis merkezi sinir sisteminin in vivo no-
rogdriinttlemesinde kullanilan mevcut cihazlari tanitmak ve gértismektir.

Yaklasim ve Konular: Katilimcilarin soru-cevap modunda bir platformda bulusup tartismalar saglanacak.tir. Farkli
gériinttileme yontemlerini miimkdin kilan mevcut cihazlar tanitilacaktir. Anatomi, yapi ve fonksiyona duyarl protokol ge-
listirme yaklasimlari ile birlikte gértinttilemede kullanilabilecek biyoisaretleme ve kontrast maddeleri hakkinda bilgi veri-
lecektir. Kullanilan cihazlarin temel fizik ve ¢alisma prensiplerini 6grenme firsati yaratilacak ve kontrast Uretmek icin ge-
rekli mekanizmalar anlatilacaktir.

Beklentiler: Bu calistayin sonunda, katiimcilar tizerinde calistiklari deneysel yaralanma modellerine uygun ve basa-
riyla kullanabilecekleri gértinttileme yéntemlerini secme ve gerekli kontrast maddelerini tespit etme yetenegine sahip
olacaklardir.

On Hazirlik: Katilmay dtistinen kursiyerler, mehmet.bilgen@yahoo.com email adresini kullanarak kurs organizato-
ruiyle temasa gecebilir ve ilgi duyduklari yada derinlemesine dgrenmek veya vurgulanmasini istedikleri gértintileme yén-
temlerini énceden bildirebilirler.

Applications of Neuroimaging in Experimental Studies of CNS Trauma

Aim: This workshop aims to provide a motivating environment to introduce and discuss the current tools used in
in vivo neuroimaging of injured central nervous system in experimental studies.

Approach and Topics to be Covered: Attendees will gather in a round-table platform to facilitate friendly discus-
sions in a question and answer fashion. The participants will be exposed to the current equipment required to produ-
ce different imaging modalities, protocols, biomarkers and contrast agents sensitive to anatomy, structure and functi-
on. In a stimulating atmosphere, the attendees will have the opportunity to learn the underlying physics in simple terms
and understand the basic operational principles of the equipment and mechanisms for producing image contrast.

Expectations: At the end of this workshop, the participants will be able to make intelligent decisions on what wo-
uld work and which modalities are suitable in their research - meaning they will be able to identify a specific modality
and contrast agent for visualizing the particular aspects of pathophysiological changes associated with the experimen-
tal injury models used in their line of work.
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Kimyasal Absans Epilepsi Modelinin Wistar Sicanlarda Kindling Gelisimi Uzerine Etkisi

The Effect in a Chemical Model of Absence Epilepsy on Kindling in Wistar Rats

Nihan Carcak’, Melike Sahinera, Sema Ketencis, Esat Eskazan?, Carter Snead®, Filiz Onat®

1 istanbul Universitesi Eczacilik Fakiltesi, Farmakoloji Anabilim Dali, istanbul, Turkiye
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3 Marmara Universitesi Tip Fakiiltesi, Farmakoloji ve Klinik Farmakoloji Anabilim Dali, Istanbul, Ttirkiye
4 istanbul Bilim Universitesi Tip Fakiltesi, Farmakoloji Anabilim Dali, istanbul, Turkiye
5 Sick Childrens Hastanesi, Pediatrik Néroloji Bélumu, Toronto, Kanada

1 Department of Pharmacology, Faculty of Pharmacy, University of Istanbul, Istanbul, Turkey
2 Department of Physiology, Faculty of Medicine, University of Acibadem, Istanbul, Turkey
3 Department of Pharmacology and Clinical Pharmacology, Faculty of Medicine, University of Marmara, Istanbul, Turkey
4 Department of Pharmacology, Faculty of Medicine, University of Istanbul Bilim, Istanbul, Turkey
5 Department of Pediatric Neurology, Sick Childrens Hospital, Toronto, Canada

OZET

Amacg: Absans epilepsi modellerinde talamo-limbik déngilerin limbik nébet aktivitesi ile, talamo-kortikal dénglilerin ise diken-ve-
yavas dalga desarjlarin (DDD) olusumu ile iliskili oldugu dustintilmektedir. Deneysel bir temporal lob epilepsi modeli olan “kindling”,
sicanlarda jeneralize nébet olusumuna neden olmaktadir. Yapilan son calismalarda genetik absans epilepsi modellerinde “kindling”
stirecine karsi olusan direncin DDD aktivitesi ile iliskili oldugu gdsterilmistir. Gamma-blitirolakton (GBL) jeneralize absans epilepsisinin
kimyasal bir deneysel modelidir. Bu calismada absans epilepsisinde “kindling” gelisimine karsi gérilen direncin genetik altyapidan ba-
gimsiz olup olmadiginin gdsterilmesi amaclanmistir.

Gereg ve Yontem: “Kindling” icin bipolar uyari elektrodu stereotaksik olarak bazolateral amigdalaya yerlestirilmistir. Hayvanlar,
intraperitoneal GBL enjeksiyonundan 20 dakika sonra art-desarj esik siddetinde bir elektriksel akim ile glinde 2 kez, 5. evre nébet se-
viyesine ulasana kadar uyarilmislardir.

Bulgular: Kindling hizi, GBL uygulanan hayvanlarda kontrole gére anlamli derecede yavas bulunmustur. Kontrol hayvanlar 15.
uyarida 5. evre nobet seviyesine ulasirken, GBL uygulanan hayvanlar 30. uyarida 5. evreye ulasmiglardir. Enjeksiyon sonrasi dénemde
DDD stireleri ilk 2, 3 ve 4. seviye ndbet seviyesinde anlamli derecede degismezken, ilk 5. evre seviyesinde uyari sonrasinda anlamli de-
recede baskilanmistir.

Yorum: Bu calismada Wistar sicanlarda GBL enjeksiyonu sonrasinda olusan DDD aktivitesi ile iliskili olarak kindling gelisiminin ya-
vasladigi gésterilmistir. Elde edilen veriler dogrultusunda absans epilepsili sicanlarda gézlenen “kindling” direncinin absans epilepsisi-
nin kendisi ile iliskili oldugu, bununla birlikte genetik bir altyapisinin da olabilecedi séylenebilir.

Anahtar Kelimeler: Absans epilepsi, kindling, Gamma-bitirolakton (GBL), temporal lob epilepsisi, diken-ve-dalga desarj (DDD).

ABSTRACT

Objective: Thalamo-limbic circuits are thought to regulate limbic seizure activity whereas thalamo-cortical circuits are involved in
the expression and generation of spike-and-wave discharges (SWDs) in absence epilepsy. Kindling, a well known model for temporal
lobe epilepsies, causes secondary generalized seizures in rats. Recent studies have shown that there is resistance to kindling progress
in animal models of genetic absence epilepsy, which relates to SWD activity. Gamma-butyrolactone (GBL) represents a chemical ex-
perimental model of generalized absence seizures. Here, we determined whether the resistance to the development of kindling in
absence epilepsy can be independent of the genetic background.

Materials and Methods: Electrodes were stereotaxically implanted into the basolateral amygdala. Animals were stimulated at the-
ir afterdischarge thresholds 20 min after intraperitoneal administration of GBL. This was twice daily until they reached stage 5 seizures.

Results: Kindling was significantly less effective in GBL-injected animals compared with controls. Control animals had stage 5 se-
izures by 15 stimulations. However, GBL injected animals reached stage 5 by 30 stimulations. At the first seizure stages 2, 3 and 4,
kindling stimulations did not produce a significant change in SWD durations during the post stimulation period. However, at the first
stage 5 seizure there was a complete loss of SWDs.

Conclusion: Our data show a delay in the development of kindling as well as a relationship of SWD activity to kindling progress
after GBL administration. The resistance to kindling in absence epilepsy rats seems to be partially influenced by absence epilepsy it-
self and possibly also to have genetic background.

Key Words: Absence epilepsy, kindling, Gamma-butyrolactone (GBL), temporal lobe epilepsy, spike-and-wave discharges (SWDs).
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Atipik Antipsikotik Risperidon Sistemik Kanabinoidlerin Analjezik Etkisini
Spinal Diizeyde Inhibe Etmektedir

Atypical Antipsychotic Risperidone Blocks Systemic Cannabinoid Induced Antinociception at the
Spinal Level

Ahmet Dog“rul1, Melik Seyr‘ek", Ozgiir Yesilyurt1, Salih Devecie, Serdar Kahraman®
1 Gulhane Askeri Tip Akademisi, Tibbi Farmakoloji Anabilim Dali, Ankara, Tirkiye
2 Giilhane Askeri Tip Akademisi, Patoloji Anabilim Dali, Ankara, Trkiye
3 Gulhane Askeri Tip Akademisi, Beyin Cerrahi Anabilim Dali, Ankara, Turkiye

1 Department of Medical Pharmacology, Gulhane Military Medical Academy, Ankara, Turkey
2 Department of Pathology Gulhane Miilitary Medical Academy, Ankara, Turkey
3 Department of neurosurgery, Gulhane Military Medical Academy, Ankara, Turkey

OZET

Amag: Kronik risperidon uygulamasi beyinde CB1 reseptdrlerini artirmaktadir. Antipsikotik risperidonun kompetitif 5-HT2A ve D2
reseptor antagonisti dzelliginin yaninda 5-HT7 reseptérlerini irrrevesibl olarak inhibe ettigi gdsterilmistir. Spinal 5-HT2A, 5-HT7 ve 5-
HT1A reseptérlerinin bazi analjeziklerin etkisinde énemi bilinmektedir. Calismamizda kanabinoidlerin analjezik etkisinde spinal uygu-
lanan risperidonun etkisini kompetitif 5-HT1A, 5-HT2A ve D2 antagonistleri ile karsilastirmali olarak degerlendirdik.

Gereg ve Yontem: Analjezi Balb-C farelerde tail-flick ve hot plate testi ile degerlendirildi. Gruplar n= 8 olarak belirlendi. CB1 re-
septor agonisti ACEA, CB1 ve CB2 agonisti WIN 55, 212-2 ve CB2 reseptér agonisti GW405833 sistemik olarak verildi. Kanabinoid
agonistlerin verilmesinden 30 dakika sonra D2 antagonisti klorpromazin, 5-HT2A antagonisti ketanserin, 5-HT1A antagonisti WAY
100635 ve risperidon intratekal uygulandi. CB1 reseptdr antagonisti rimonobant IP olarak kanabinoidlerden 30 dakika 6nce uygulan-
di. istatistik karsilastirma 2 yonlti varyans analizi ve Bonferroni ile yapildi.

Bulgular: WIN 55, 212-2 (1, 3, 5 ve 10 mg/kg, IP) ve ACEA (5, 10 ve 15 mg/kg, IP) tail-flick ve hot plate testinde doza bagl
analjezik etki gésterdi ve bu etki rimonobant (5 mg/kg, IP) én tedavisi ile inhibe oldu (p< 0.05). GW405833 analjezik etki olusturma-
di. intratekal olarak uygulanan risperidon (10 pg) ve ketanserin (10 pg) WIN 55, 212-2 (3, 5 ve 10 mg/kg) ve ACEA'nin (10 mg/kg
ve 15 mg/kg) olusturdugu analjezik etkiyi tamamen bloke ederken, klorpromazin (10 pg) ve WAY 100635 (10 ug) etki gostermedi.

Yorum: Kanabinoidler CB1 reseptér aracili santral analjezik etki géstermekte ve bu etkide spinal 5-HT7 ve 5-HT2A reseptérleri
6nemli rol oynamaktadir. Risperidon 5-HT7 ve 5-HT2A reseptdrlerini birlikte antagonize ederek kanabinoidlerin analjezik etkisini énle-
mektedir.

Anahtar Kelimeler: 5-HT7 reseptdr, kanabinoid, 5-HT2A reseptdr, serotonin, analjezi, CB1 reseptdr, CB2 reseptdr, agri, spinal.

ABSTRACT

Objective: Chronic risperidone treatment increased CB1 receptor binding in some brain region. Risperidone, which displays com-
petetive 5-HT2A and D2 receptor antagonism, it also irreversibly inactivates the 5-HT7 receptors. It previously reported the importan-
ce of spinal 5-HT2A, 5-HT7 and 5-HT1A receptors in some analgesics action. We evaluated the effects of intrathecally administered
risperidone with comparisons to the that of the 5-HT1A, 5-HT2A and D2 receptors in the antinociceptive effects of systemically ad-
ministered cannabinoids.

Materials and Methods: Nociception was determined in the radiant heat tail-flick and hot plate test in Balb-C mice. The selec-
tive CB1 receptor agonist, ACEA, a mixed CB1 and CB2 receptor agonist, WIN 55, 212-2 and selective CB2 receptor agonist,
GW405833 were given systemically (IP). Risperidone and selective 5-HT2A, 5-HT1A and D2 antagonists; ketanserin, WAY 100635
and chlorpromazine (10 pg) were administered intrathecally 30 min following cannabinoids. CB1 antagonist rimonobant was given
IP 30 min prior to cannabinoids.

Results: WIN 55, 212-2 (1, 3, 5 and 10 mg/kg) and ACEA (5, 10 ve 15 mg/kg) produced dose dependent antinociception, which
were reversed by selective rimonobant (5 mg/kg). GW405833 did not produce antinociception. Intrathecally administration of rispe-
ridone, ketanserin, but not WAY 100635 and chlorpromazine blocked both WIN 55, 212-2 (3, 5 ve 10 mg/kg) and ACEA-induced
(10 and 15 mg/kg) antinociception.
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Conclusion: Systemically administered cannabinoids activates descending serotonergic pathways via CB1 mediated mechanism
and exert a central antinociceptive effects involving spinal 5-HT7 and 5-HT2A receptors. Spinally administered risperidone attenuated
systemic cannabinoid-induced antinociception through blockade of 5-HT2A an/or 5-HT7 receptors.

Key Words: 5-HT7 receptors, cannabinoids, 5-HT2A receptors, serotonin, analgesia, CB1 receptors, CB2 receptors, pain, spinal.

Nikotin ile Olusturulan Sarth Yer Tercihinde Goriilen Bireysel Farkliliklarda
DRD1a ve DRD2 Gen Ekspresyonlarinin Rolii

The Role of DRD1a and DRD2 Gene Expressions in Individual Differences of Nicotine-Induced
Conditioned Place Preference

Emre Y|Id|r|m1, Oguz Gt’)zen", Melis Olcuma, Ersin Oguz Koylu'I
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OZET

Amacg: Nikotin de dahil olmak Uzere, pek ¢ok kétlye kullanilan madde icin édul mekanizmasinin temelinde belirli beyin bélgele-
rinde sinaptik dopamin konsantrasyonlarinin artmasi yatmaktadir. Bagimlilik yapici maddeler beyindeki etkilerini farkli reseptérler tize-
rinden gdsterir. Dopamin D1 ve D2 reseptdrlerinin (D1R ve D2R) maddelerin bagimlilik yapici 6zellikleri agisindan énemli rol oynadik-
lari 6ne strdimustr. Nikotin bagimliigi stirecinde gértilen bireysel farkliliklardan 6tdirti, calismamizda D1R ve D2R kodlayan genlerin
(DRD1a ve DRD2) sarth yer tercihi (SYT) kullanilarak olusturulan nikotin sartlamasindaki bireysel farkliliklarda oynadigi roltin arastiril-
masi amaclanmistir.

Gereg ve Yontem: Bu amaca ydnelik olarak, tg bdlmeli SYT diizeneginde eriskin erkek Sprague-Dawley sicanlara 0.2 mg/kg sub-
kitan nikotin uygulamasi yapilarak sartlama saglanmis ve hayvan se¢imi yapiimistir. Seanslar sonrasi dekapitasyonu takiben; frontal
korteks (FC), korpus striatum (CS) ve ventral tegmental alan (VTA)'dan total RNA izolasyonu yapilmistir. Nikotin “tercih eden” ve “et-
meyen” sicanlardan elde edilen 6rneklerde DRD1a ve DRD2 mRNA dtizeyleri gPCR ile &l¢llmdstdir.

Bulgular: VTA'da nikotin tercih eden hayvanlarda etmeyenlere gére DRD2 mRNA ekspresyonu anlamli olarak ytiksek bulunmus-
tur. Hem tercih eden hem de etmeyen gruplarda kontrole gére DRD1a mRNA dtizeyleri CS ve VTA'da kontrole gére anlamli olarak
ylksek olmakla beraber, tercih gruplari arasinda fark yoktur.

Yorum: Sonuclarimiz VTA'da artmis DRD2 mRNA dtizeylerinin bireysel sartlanma farkliliklari, DRD1a mRNA'nin artmis dtizeyleri-
nin ise nikotin uygulamasinin kendisi ile iliskili olabilecegini géstermektedir.

Anahtar Kelimeler: Bagimlilik, bireysel farkliliklar, dopamin, DRD1a, DRD2, nikotin, sican, sarth yer tercihi.

ABSTRACT

Objective: Increasing synaptic dopamine in certain brain regions is a mechanism of reward for many drugs of abuse, including
nicotine. Addictive drugs produce their effects through actions at various receptors in the brain. Dopamine D1 and D2 receptors (D1R
and D2R) are suggested to play an important role in addictive properties of drugs. Since the addictive processes involved in nicotine
abuse shows remarkable individual differences, the aim of this study is to evaluate whether expression of D1R and D2R coding genes
are implicated in the individual differences of nicotine conditioning, assessed by conditioned place preference (CPP) paradigm.

Materials and Methods: To elucidate this effect and underlying mechanisms of the conditioning aspects of nicotine, nicotine-
induced CPP was assessed in Sprague Dawley rats using a three-chambered CPP apparatus and a biased design. 0.2 mg/kg nicotine
was administered sc in CPP paradigm. Following decapitation, total RNA was isolated from frontal cortex (FC), corpus striatum (CS)
and ventral tegmental area (VTA). DRD1a and DRD2 mRNA levels were measured with employing gPCR method in samples of “nico-
tine preferring” and “non-preferring” animals.

Results: DRD2 mRNA expression was significantly higher in VTA of nicotine-preferring rats compared to non-preferring group.

Both nicotine preferring and non-preferring animals showed significant elevation of DRD1a mRNA expression in CS and VTA com-
pared to their controls while there was not any difference between drug preferring and non-preferring animals.
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Conclusion: Our results suggest that the elevated expression of DRD2 mRNA could be related to individually different condi-
tioning responses whereas elevated expressions of DRD1a mRNA are relevant to nicotine administration itself.

Key Words: Addiction, contitioned place preference, dopamine, DRD1a, DRD2, individual differences, nicotine.

Retinoik Asidin Sicanlarda Rotenon ile Olusturulan Parkinson Hastaligi Modeline Etkisi

Effects of Retinoic Acid on Rotenone Rat Model of Parkinson’s Disease
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OzET

Amag: Retinoik asit néronal proliferasyonu ve diferansiasyonu etkileyerek nérogenezi artirmaktadir. Bu nedenle retinoik asidin rote-
non ile olusturulan Parkinson hastaligi sican modelinde motor disfonksiyonlar ve beyin dopamin seviyeleri tizerine etkileri arastirlmistir.

Gereg ve Yontem: Model olusturmak icin Wistar sicanlara yag icerisinde emdilsifiye edilen Rotenon 2.5 mg/kg dozunda, 1 mL/kg
hacimde, cilt altina gtinde 1 defa, 70 gtin boyunca enjekte edildi. Kontrol grubuna vehikdil olarak yag (1 mL/kg) uygulandi. Parkin-
son hastaligi sican modelini degerlendirmek icin lokomotor aktivite, hareketsiz kalma stiresi (dikey tel testi) 6lciimu ve genel davranis
analizi 10 gtinde bir uygulandi. Model olustuktan sonra, silindir test, adimlamaya baslama ve adimlama streleri 6l¢ldu. Rotenon uy-
gulanan hayvanlar 70. gtin sonunda rastgele 3 gruba (n= 7) ayrildi. Birinci grup 70. guin sonunda beyin dopamin dtizeylerinin 6lcu-
mu icin anestezi altinda sakrifiye edilirken, 2. ve 3. gruplara sirasiyla 1 mg/kg retinoik asit ve vehikil 15 gtinluk streyle uygulandi. Te-
davi bitiminde tlim davranis testleri tekrarlanarak tedavi 6ncesiyle farklari karsilastirildi. Deney bitiminde sicanlar sakrifiye edilerek bey-
nin striatum, hipokampus ve hipotalamus bélgelerinde HPLC ile dopamin dtzeyleri élctildd.

Bulgular: Retinoik asit tedavisi modelimizde lokomotor aktivite davranisini artirmakla birlikte bu artis anlamli bulunmamustir (p=
0.181). Ayrica tedavi dikilme davranisi, hareketsiz kalma stiresi, genel davranig skoru, adimlamaya baslama ve adimlama stirelerini et-
kilemedi. Beyin dopamin dtizeyleri de retinoik asit tedavisiyle degismedi.

Sonug: Retinoik asitin bazi davranissal parametrelerde olumlu etki géstermesine ragmen, striatal dopamin dtizeylerinde anlamli
bir artis olusturmamasi bu modelde tedavi edici etkisinin yetersiz oldugunu ya da kullanilan dozun yetersiz olabilecedini dustindtirmek-
tedir. Bu ytizden yapilacak doz-cevap calismalari olasi etkilerin ortaya konulmasinda agiklayici olabilir.

Anahtar Kelimeler: Parkinson, rotenon, retinoik asit, dopamin.

ABSTRACT

Objective: Retinoic acid is known to increase neurogenesis by effecting neuronal proliferation and differentiation. Therefore we
investigate the effect of retinoic acid on motor disfunctions and brain dopamine levels on rotenone rat model of Parkinson’s disease.

Materials and Methods: For modeling Parkinson’s disease, 2.5 mg/kg rotenone emulsified in oil was injected to Wistar rats (1
mL/kg) subcutaneously for 70 days. Oil was administered to control group as vehicle. To evaluate model, locomotor activity, time of
immobility and general movement analysis were measured each 10 days. After modeling; cylinder, stepping and initiation of step-
ping tests were performed. After 70 days of rotenone administration rats assigned to 3 groups. First group was sacrificed under
anesthesia for measuring brain dopamine levels. The 2" and 31 groups were treated with retinoic acid (1 mg/kg) and vehicle res-
pectively. After treatment all behavioral tests repeated for comparing with the values before treatment. At the end of the experi-
ment all rats were sacrificed and striatal, hippocampal and hypothalamic dopamine levels measured using HPLC.

Results: Retinoic acid treatment increased locomotor activity but not significantly (p= 0.181). Treatment also did not attenuate
rearing behavior, time of immobility, general movement analysis scores, stepping initiation and steping times in our model. Brain do-
pamine levels also were not attenuated with retinoic acid treatment.

Conclusion: Retinoik acid had positive effects on some behavioral parameters. Because of having no effect on striatal dopami-
ne levels, the healing effect or the dose of retinoic acid on this model was not enough. Therefore, dose-response studies may reve-
al further possible effects.

Key Words: Parkinson'’s, rotenone, retinoic acid, dopamine.
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Elk-1-Mitoz iliskisinin U-87 Gliyoblastom Hiicrelerinde Incelenmesi

Investigation of Elk-1-Mitosis Relationship in U-87 Glioblastoma Cell Line

Ozlem Demir, Adife Ozden, Isil Aksan Kurnaz
Yeditepe Universitesi, Genetik ve Biyomihendislik Bélimu, Istanbul, Tarkiye

Department of Genetics and Bioengineering, University of Yeditepe, Istanbul, Turkey

OzZET

Amag: Elk-1 ETS transkripsiyon faktdrleri ailesinin bir Uyesidir. MAPK yolaginin aktivasyonu sonucunda fosforlanarak 6zellikle c-
fos, egr-1 ve mcl-1 gibi codalmay tetikleyici ve antiapoptotik genlerin ifadesinde énemli rol oynamaktadir. Yakin zamanda bu prote-
inin néronlarda mikrotubdl yapisi ile etkilesime gectigi ve bu etkilesimin proteinin hareketinde 6nemli oldugu gdsterilmistir. Bu calis-
mada da Elk-1 proteinin mitoz mekanizmasi ile olan iliskisinin incelenmesi amaglanmistir.

Gereg ve Yontem: Elk-1 proteininin degisik fosfo-formlarinin U-87 gliyoblastoma hticrelerinde sentrozom, ig iplikcikleri ve DNA
ile lokalizasyonlari immtuinofloresan boyama metodu ve konfokal mikroskobu ile incelenmistir. Ayrica, hticreler degisik kinaz ve motor
protein inhibitorleri ile inktibe edildikten sonra Elk-1 proteinin lokalizasyonundaki degisiklikler yine ayni teknikle analiz edilmistir. Son
olarak Elk-1 proteinini ifade eden plazmid DNA'sinda hedef bélgeli mutasyon meydana getirilerek, bu bdlgelerin fonksiyonel islevleri
anlasiimaya calisilmistir.

Bulgular: Elde ettigimiz bulgulara gére, S383 fosforlanmasi, Elk-1'i sentrozom, ig iplikcikleri ve sitokinez plagina yénlendirirken,
T417 fosforlanmasi Elk-1'in profaz ve metafaz safhalarinda kromozomlara bagl kalmasina sebep olmaktadir. Yine ayni sekilde, htic-
relere kinaz ve motor protein inhibitorleri verildiginde, P-383-Elk-1 DNA Uzerinde kalmakta ancak P-417-Elk-1'in lokalizasyonu dedis-
memektedir. Yaptigimiz mutasyon analizlerinde de S383 fosforlanmasinin proteinin i§ iplikgikleri tizerindeki harekette etkili oldugu ve
buna ek olarak T133 fosforlanmasinin proteinin sitokinez plagina hareketinde énemli oldugu bulunmustur.

Yorum: Sonuglarimiz, bir transkripsiyon faktértintin sadece gen ifadesinde degil, hticredeki dinamik isleyiste de dnemli roller oy-
nayabileceg@ini géstermektedir. Kanser tedavilerinde kullanilan bircok mitotik kinaz, motor protein ve mikrotibdl inhibitérleri g6z 6nu-
ne alindiginda, Elk-1 gibi cogalmayi degisik mekanizmalarla kontrol edebilen proteinlerin ileride hedef olarak secilmesi, ézellikle cok
hizli ilerleyen gliyoblastoma ve diger kanser turlerinde kemoterapide basariyr artiracaktir.

Anahtar Kelimeler: Elk-1, fosforlanma, gliyoblastom, konfokal mikroskobu, mitoz.

ABSTRACT

Objective: Elk-1 is a member of ETS-domain transcription factor family. Recently, the interaction of Elk-1 with microtubules has
been shown in neurons and this interaction facilitates the movement of P-Elk-1 to the cell body. In this study, we aimed to explore
the relationship of Elk-1 with mitotic mechanisms.

Materials and Methods: We analyzed the localizations of different phosphoforms of Elk-1 in U-87 glioblastoma cells on the
centrosome, mitotic spindle and mid-body by using immunofluorescent staining and confocal microscopy. The cells were treated with
different mitotic kinase and motor protein inhibitors and the changes in the localizations were observed. Finally, we generated site-
directed mutations on the Elk-1 expression plasmid to analyze the functional roles of these phosphorylation sites.

Results: According to our results, S383 phosphorylation directs Elk-1 to the centrosome, mitotic spindle and mid-body, whereas
T417 phosphorylation keeps the Elk-1 linked to the chromosomes during prophase and metaphase. When the cells were treated with
inhibitors, P-383-Elk-1 remains on the DNA, however, the localization of P417-Elk-1 does not change. In the mutation analysis, we ha-
ve found that S383 phosphorylation is crucial for the movement on the mitotic spindle and additionally the novel T133 phosphory-
lation directs the protein to the mid-body.

Conclusion: A transcription factor may not be only involved in the regulation of gene expression but also in the dynamic proces-
ses in the cell. Considering the use of mitotic kinase, motor protein and microtubule inhibitors in the cancer therapies, targeting the
multi-functional proteins like Elk-1 will increase the success rate of chemotherapies in aggressive cancer types like glioblastoma.

Key Words: Elk-1, confocal microscopy, glioblastoma, mitosis, phosphorylation.
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OzET

Amag: Lésemi inhibe Edici Faktor (LIF), cesitli hiicre ve doku tipleri tizerinde yaygin etkilere sahip bir sitokindir. Bu sitokinin né-
ronlarin rejenerasyonunu artiran bir etkisi oldugu bilinmektedir. Bu calisma arka kok ganglionu (AKG) primer duyu néronlarinda LIF
ve LIF mRNA'sini géstermek amaciyla yapildi.

Gereg ve Yontem: AKG kesit ve hticre kuilttirlerinde LIF ve LIF reseptor immunohistokimyasi yapildi. Ayrica kesit ve hticre kdiltdir-
lerinde Floresan In Situ Hibridizasyon (FISH ) ile LIF ve LIF reseptoriintin mRNA'sinin varlidi arastirildi.

Bulgular: En yuksek LIF ve LIF reseptdrl immunoreaktivitesinin kdiltlird yapildiktan sonra in vitro ortamda 3 guin bekletilen htic-
relerde, en dustik immunoreaktivitenin ise kontrol grubu AKG kesitlerinde oldugu gézlendi. FISH yapilan tiim deney gruplarinda LIF
mMRNA'sI tespit edildi.

Yorum: Periferik sinir hasarindan sonra Schwann hticrelerinde LIFIn arttigi ve AKG néronlarina retrograd olarak tasindigr ancak
bu tasinmanin 3 glint buldugu bilinmektedir. Literatirde ilk kez, bu calisma LIFin primer duyu néronlarinca sentezlendigini ve bu sen-
tezi periferal sinir hasarinin artirdigini géstermektedir.

Anahtar Kelimeler: Arka kék ganglionu, FISH, LIF.

ABSTRACT

Objective: Leukemia Inhibitory Factor (LIF), is a cytokine with widespread actions on various cell and tissue types. Its known that
this cytokine has an significant effect on neuron regeneration. This study was conducted to show the LIF and LIF receptor in dorsal
root ganglion (DRG) primer sensory neuron.

Materials and Methods: LIF and LIF receptor immunohistochemistry was performed in the sections and cell cultures of dorsal
root ganglia. The existence of LIF and LIF receptor mRNA was investigated in sections and cell cultures by Fluorescence In Situ Hybri-
dization (FISH).

Results: The highest LIF and LIF receptor immunoreactivity was detected in the cells incubated 3 days while the lowest immuno-
reactivity was detected in control DRG sections. LIF mRNA was detected in all groups by FISH.

Conclusion: It is known that after a peripheral nerve lesion the expression of LIF is upregulated in Schwann cells and transpor-
ted to DRG neurons retrogradly, which takes 3 days to complete. For the first time in the literature, this study shows that LIF is cons-
titutively expressed by primary neurons and peripheral nerve injury upregulates this expression.

Key Words: Dorsal root ganglion, FISH, LIF.
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Sinir Hiicreleri ve Astrositlerdeki Glukoz-Laktoz Metabolizmasinin Bilgisayar Destekli incelemesi

Computer-Aided Study of Glucose-Lactose Metabolism in Neurons and Astrosytes

Seda Genc', Isil A. Kurnaz®, Mustafa ('jzilgen’I

1 Yeditepe Universitesi, Kimya Miihendisligi Bolami, Istanbul, Ttrkiye
2 Yeditepe Universitesi, Genetik ve Biyomuhendislik Bsltimu, Istanbul, Turkiye

1 Department of Chemical Engineering, University of Yeditepe, Istanbul, Turkey
2 Department of Genetics and Bioengineering, University of Yeditepe, Istanbul, Turkey

OZET

Amag: Glukoz, serebral enerji metabolizmasinin temel ve neredeyse tek karbon kaynagi olarak bilinir. Glukolizi sadece astrositle-
rin gergeklestirdigi ve sonugta olusan laktatin ise ndronlara tasinarak sinir hticrelerinde oksijenli solunuma sokuldugu hipotezler ara-
sindadir. Ayrica uzun yillardir laktatin beyin hticreleri icin zararli bir yan-Urtin oldugu ddstintiimesine ragmen, aslinda laktatin néronlar
tarafindan enerji kaynagi olarak kullanilabildigi yakin zamanda belirlenmistir. Buna paralel olarak da astrositler ile néronlar arasinda
bir “laktat képrusd” hipotezi dne strtlmustir.

Gereg ve Yontem: Bu calismada sinir hticresi ve astrositlerdeki enerji metabolizmasina ait geleneksel géris ve astrosit-sinir
hticresi laktat képrist (ANLK) hipotezine gére gelistirdigimiz 2 farkli model, COPASI programi kullanilarak calistirilmis ve karsilas-
tirlmistir.

Bulgular: ATP Uretiminin Astrosit-Noron laktat kdprustine gére tasarlanan 2. modelde 1. modele gére daha fazla oldugu belir-
lenmistir.

Yorum: Bu sonugclar, astrositler ve néronlar arasinda laktat iletimi oldugu yontindeki gordisu destekler niteliktedir.

Anahtar Kelimeler: Astrosit, néron, laktat, hipoksi.

ABSTRACT

Objective: Glucose is known as main and almost the only carbon source for cerebral energy metabolism. Astrocytes performs
glycolysis and lactate -produced in astrocytes is transported into neurons- is inserted into the aerobic respiration in neurons is among
the hypotheses. In addition, for many years a side product lactate toxic to brain cells, despite being considered, lactate that can be
used as an energy source by neurons has been identified recently. In paralel, also between astrocytes and neurons, a “lactate shutt-
le” hypothesis has been suggested.

Materials and Methods: In the present study, two different models were constructed according to the traditional view and ast-
rocyte-neuron lactate shuttle hypothesis which suggests the presence of a lactate shuttle between astrocytes and neurons. These mo-
dels were run by using COPASI and then the results were compared.

Results: As a result, ATP production for second model (constructed for astrocyte-neuron lactate shuttle hypothesis) is greater
than first model (traditional view).

Conclusion: The results of this study supports the presence of the lactate shuttle between the astrocytes and the neurons.

Key Words: Astrocyte, neuron, lactate, hypoxia.
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Davranislarinin incelenmesi
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OzET

Amacg: Bu calismada, metal-gaz iyon implantasyon teknidi ile biyobozunur polimerler tizerinde hticre tutunma davranislari baki-
mindan en elverisli ytizey arastiriimistir.

Gereg ve Yontem: Ylizey olarak, laktik asit tlirevi polimerlerden Poly L-Lactide (PL), Poly -DL- Lactide Glycolide (PDLG), Poly Cap-
rolactone (PCL) 6rneklerle ve kitosan numuneler ile calisiimistir. Biyobuur polimerler ytizeyler tizerinde néral hiicre biylmesini tetikle-
yebilen ytizeylerin olusturulmasi, sinir rejenerasyonu ve yapay sinir aglarinin olusturulmasi gibi ¢esitli konularda énemli uygulama alan-
larina sahiptir. Bu anlamda, bu ¢alismada biyobozunur polimerik ytizeyler (izerinde Metal-Gaz Vakum Ark (MEVVA) teknigiyle Ag ve
C ion implantasyonu tekniklerinden yararlaniimistir. Ornekler 1015 ion/cm? doz ve 30 kV ekstraksiyon voltaj degerleriyle implante edil-
mistir. lyon ytizey calismalari icin FTIR ve Raman spektrometre teknikleri kullanilmistir. Biyobozunur polimerik ytizeylerde Ag ve C imp-
lantasyonunun hticre tutunmasi lizerindeki etkilerini incelemek tizere in vitro sinir hticre kulturt calismalari PC12 ve Kelly model htic-
re dizileriyle gergeklestirilmistir. Ytizey tzerine hiicre tutunmalari Taramali Elektron Mikroskobu (SEM) ile goriinttlenmistir.

Bulgular ve Yorum: Kontak aci él¢timleri ve spektroskopik analizler ytizeylerin implantasyon sonrasi degistigine isaret etmekte-
dir. PCL ve Chitosan ylzeyler implantasyon sonrasi hidrofobik 6zellik kazanirken PDLG ytizeylerde ayni degisim izlenmemistir. PDLG
ylizeyler belirlenen doz ve enerjide implantasyon sonrasi hidrofil ézellik gdstermeye devam etmektedir. Asimetrik PLA &rneklerde de
implantasyon sonrasi hidrofobik 6zelliklerde artis dikkat cekicidir. Bu 6zelliklerin hticre tutunma davranislari tizerine olumlu etkileri ta-
ramali elektron mikroskobu gortinttlerinden incelenmistir.

Anahtar Kelimeler: Sinir hiicresi, metal-gaz iyon implantasyonu, raman, biyobozunur polimerler.

ABSTRACT

Objective: In this work, we used metal-gas ion implantation technique to determine the best condition with this technique for
neural guidance on biodegradable surfaces.

Materials and Methods: As a polymer, we used lactide derivative Poly L-Lactide (PL), Poly -DL- Lactide Glycolide (PDLG), Poly
Caprolactone (PCL) polymers and chitosan. Our motivativation is to prepare neuronal growth stimulation on the biodegradable poly-
meric surfaces for artificial neural Networks. Ag and C ion implantations have been held by using Metal-Vapour Vacuum Arc (MEV-
VA) ion implantation technique. Samples were implanted with a fluence of 1015 ion/cm? and extraction voltage of 30 kV. X-Ray Flu-
orescence Spectroscopy (XRF), Fourier Transform Infra Red and Raman Spectroscopy techniques were used for surface studies. In vit-
ro neeural cell culture studies have been carried out with model cell lines (PC12 and Kelly) to demonstrate that Ag and C ion imp-
lantation can stimulate the neural growth on biodegredable polymeric surfaces for biomedical and bioelectronics applications. Scan-
ning electron microscopy (SEM) was used to demonstrate the cell attachments on the surface.

Results and Conclusion: Contact angle measurements and spectral analysis refers to surface structure was changed after ion
implantation and with this dose of energy hydrophilic Chitosan and PCL surfaces have became hydrophobic while same trend is not
valid for PDLG surfaces. They expressed hydrophilic properties after ion implantaion. On the other hand assymetric PLA samples sho-
wed more hydrophobic properties after C and C + N implantation. We suggest that this important advantage brings the further pos-
sibilities on any application for cell attachment studies on ion implanted polymeric surfaces.

Key Words: Neuron, metal-gas hybrid lon implantation, raman, biodegradable polymers.
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Vertebral Hemanjiyomlarin Voliimetrik Analizi: Retrospektif MRG Calismasi

Volumetric Analysis of Vertebral Hemangiomas: A Retrospective MRI Study
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OzZET

Amag: Bu calisma bel agrili hastalarin lumbal MRG filmlerinde T12-L5 vertebra korpuslarinda gértlen vertebral hemanjiyomlarin
volimetrik analizini yapmak ve yerlesimlerini géstermek icin yapildi.

Gereg ve Yontem: Toplam 150 hastada torakolumbal MR gértintileri retrospektif olarak incelendi. Sagittal MR kesitlerinde géz-
lenen vertebra korpuslarina ait hemanjiyomlar degerlendirildi ve cinsiyet, vertebra seviyesi ve korpus lokalizasyonu acisindan incelen-
di. Yine sagittal duizlemdeki gértinttlerde Cavalieri prensipi kullanilarak hacimsel hesaplamalar yapildi.

Bulgular: Hemanjiyomlar 22 tanesi kadin olmak Uzere toplam 24 (%16) hastada g6zlendi. iki hastada farkli vertebra korpuslarr-
na ait ikiser hemanjiyom vardi. Hemanjiyomlarin yerlesimi T12'de 6 (%23.08), L1'de 6 (%23.08), L2'de 3 (%11.54), L3'te 6 (%23.08),
L4'te 3 (%11.54) ve L5'te 2 (%7.69) adet olarak bulundu. Sadece 1 (%3.84) adet hemanjiyom santral kisimda idi. Kalan 7 (%26.92)
ve 18 (%69.23) adet hemanjiyom sirasiyla anterior ve posterior yarimlardaydi. Vertebral hemanjiyomlarin ortalama hacimleri T12-L5
vertebra seviyeleri icin sirasiyla 0.780 + 0.165, 1.018 + 0.210, 0.527 + 0.079, 2.282 + 1.333, 3.417 + 1.598, 0.910 + 0.070 em? ola-
rak bulundu. Vertebral hemanjiyomlarin toplam ortalama hacimleri 1.484 + 0.393 cm? olarak hesaplandi.

Yorum: Vertebral hemanjiyomlar arasinda radyolojik dzellikler agisindan belirli hacimsel farkliliklar bulunmaktadir. Bu ¢alismada,
hemanjiyomun yerlesimi, ¢zellikleri ve hacminin bilinmesinin hastanin anamnez ve klinik semptomlarini daha iyi anlamaya yardimci
olacagdi dustintilmektedir.

Anahtar Kelimeler: Hacim, hemanjiyom, MRG, vertebra korpusu.

ABSTRACT

Objective: This study was carried out to analyze volumes of vertebral hemangiomas and their localizations in T12- L5 vertebral
bodies on MR images in patients with low back pain.

Materials and Methods: Thoraco-lumbar MR images were examined retrospectively in a total of 150 patients. Hemangiomas ob-
served in vertebral bodies on sagittal MR sections were assessed and data were evaluated to get ratios regarding sex, vertebra and ver-
tebral body localizations. Volumetric estimates were performed in the sagittal plane images were calculated using Cavalieri principle.

Results: Hemangiomas were observed in a total of 24 (16%) patients of whom 22 were females. Two patients had two heman-
giomas in different vertebral bodies. Localizations of the hemangiomas were as follows: 6 (23.08%), 6 (23.08%), 3 (11.54%), 6
(23.08%), 3 (11.54%), and 2 (7.69%) in T12-L5 vertebral bodies, respectively. Only 1 (3.84%) hemangioma was in central part. The
remaining 7 (26.92%) and 18 (69.23%) of hemangiomas were in anterior and posterior halves, respectively. The mean volumes of
vertebral hemangiomas were 0.780 + 0.165, 1.018 + 0.210, 0.527 + 0.079, 2.282 + 1.333, 3.417 + 1.598, 0.910 + 0.070 cm? for
T12-L5 vertebral levels, respectively. Total mean volume of vertebral hemangiomas was found as 1.484 + 0.393 cm®.

Conclusion: Certain volumetric discrepancies in radiological features exist in vertebral hemangiomas. This study suggests that
knowledge of localization, features and volume of the vertebral hemangiomas help to understand the clinical symptoms and patient
history better.

Key Words: Hemangioma, MRI, vertebral body, volume.
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Periferik Sinir Anatomisi ve Varyasyonlarinin Incelenmesinde Fetus Diseksiyonlar

Fetus Dissections for Examining Peripheral Nervous Anatomy and its Variations
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OZET

Amag: Bu calismanin amaci, fetuslarda yapilmis periferik sinir diseksiyonlarinin sonuglarini paylasmak ve fetus calismalarinin avan-
tajlarini ve dezavantajlarini tartismaktir.

Gereg ve Yontem: Anatomi Anabilim Dali fetus kolleksiyonunda bulunan %10'luk formaldehit kullanilarak tespit edilmis, gebelik
yaslar 13-40 haftalar arasinda degisen, dis gértintimlerinde malformasyon bulunmayan fetuslar tizerinde calisildi. 200 adet Ust ve 50
adet alt ekstremite diseke edildi. Periferik sinirlerde &lgtilen bazi morfometrik verilerin ekstremite uzunluklarina oranlari hesaplandi.

Bulgular: Periferik sinirler ile ilgili daha énce eriskin kadavralarda bildirilen tiplendirmelerin ve baglantilarin bircogu fetuslarda da
tespit edildi. Plexus brachialis, n. musculocutaneus, n. medianus, n. ulnaris, n. radialis, n. femoralis ve n. cutaneous femoris lateralis'in
seyirleri, iliskileri ve varyasyonlari incelendi. Kolda n. musculocutaneus ile n. medianus arasinda (%10.5), 6n kolda (%7.5) ve elde
(%29.5) n. medianus ve n. ulnaris arasinda baglantilar g6zlendi.

Yorum: Fetuslardan elde edilen veriler intrauterin ve yenidogan donemindeki cerrahi uygulamalar agisindan oldukca degerlidir.
Yetiskin hastalarda operasyon veya travmalarda zarar gérebilecek énemli sinir dallarinin yerlerinin belirlenmesinde kullanilan referans
Slctimleri ile fetus diseksiyonlarindan elde edilen oransal verilerin benzerligi, fetus ¢alisma sonuglarinin yasamin ilerleyen dénemlerin-
de de kullanilabilirligini géstermektedir. Periferik sinir gelisiminin degerlendirilmesinin de mtmktin oldugu bu calismalarla elde edilen
periferik sinir ve dallarinin seyirleri, iliskileri ve varyasyon verileri eriskin kadavra calismalarina destek olacaktir.

Anahtar Kelimeler: Fetus, kadavra, periferik sinir.

ABSTRACT

Objective: To share outcomes obtained from peripheral nerve dissections performed on fetuses and to discuss advantages and
disadvantages of fetus studies.

Materials and Methods: This study was performed with 200 upper and 50 lower limbs from aborted fetuses (gestational ages
between the 13™ and 40 week) any detectable malformations obtained from the collection of the Anatomy Department. The fe-
tuses were fixed with 10% formalin. Ratios of several morphometric data, obtained by measurements of peripheral nerves to the
length of limbs were calculated.

Results: Many typing and branching models reported in adult cadavers in relation with peripheral nerves were also determined
in fetuses. Data on the courses, relations and variations of brachial plexus, musculocutaneous, median, ulnar, radial, femoral and la-
teral femoral cutaneous nerves were researched. We observed that communicating branches between the musculocutaneous and
median nerve in the arms (10.5%); between the median and ulnar nerves in the forearms (7.5%) and in the hands (29.5%).

Conclusion: Data obtained from fetuses is extremely valuable for surgical procedures covering intrauterine and neonatal peri-
od. Similarity between reference measurements used for determining important nerve branches possibly subject to damage due to
operations and trauma in adult patients and proportional data obtained from fetus dissections indicate that outcomes of fetus stu-
dies may be used for later stages of the life. Data on the courses, relations and variations of peripheral nerves and their branches
obtained with those studies, where it is possible to assess development of peripheral nerves, will provide support to adult cadaver
studies.

Key Words: Fetus, cadaver, peripheral nerve.
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Prenatal Donemde Uygulanan Diklofenak Sodyumun Erkek Sican Optik Siniri Uzerine Etkisi:
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A Stereological, Histological and Electron Microscopic Study
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Ersan 0dam5, Stefano Geuna3, Silleyman Kaplan4
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OZET

Amacg: Bu calismada nonsteroidal antiinflamatuvar bir ilag olan diklofenak sodyumun (DS) prenatal dénemde uygulanmasinin op-
tik sinir gelisimi tizerinde yol agabilecedi olasi etkilerinin postnatal donemde belirlenmesi amaglandi.

Gereg ve Yontem: Bu amagla disi gebe sicanlar (Wistar albino) kontrol (Kont) ve deney grubu (DS) olarak ikiye ayrildi. Gebeligin
5. guintinden baslanarak doguma kadar Kont grubuna 1 mL/kg/gtin serum fizyolojik, DS grubuna ise DS intraperitoneal yolla uygulan-
di. Dogumun gerceklesmesinin ardindan elde edilen erkek yavru sicanlar 4 hafta boyunca standart ticari yem ve su ile beslendi. Dor-
diincl haftanin sonunda, tim hayvanlar perflize edilerek sag optik sinirleri ¢ikarildi. Daha sonra; optik sinir drnekleri elektron mikros-
kobik takip isleminden gecirildi. Elde edilen bloklardan ultramikrotom ile alinan 1 um ve 70 nm kalinliginda yari ince ve ince kesitler si-
rasl ile toluidin mavisi ve uranil asetat-kursun sitrat ile boyanarak histolojik, stereolojik ve elektron mikroskobik acidan degerlendirildi.

Bulgular: Deney sonucunda ulasilan stereolojik bulgulara gére Kont ve DS gruplarindan elde edilen yavrular arasinda miyelin ki-
Iif kalinligi, akson kesit alani, birim alandaki akson sayisi, toplam optik sinir alani ve toplam akson sayisi agisindan herhangi bir anlam-
Ii farka rastlanmadi (p> 0.05; Bagimsiz Ornekler T Testi). Ayrica yapilan degerlendirmede, her iki gruptan elde edilen optik sinirlerin
genel ve ince yapi dlizeyinde de birbirinden farkli olmadigi gérdldu.

Yorum: Bu calismadan elde edilen stereolojik ve histolojik bulgular; gebelik doneminde uygulanan DS'nin erkek sican optik sinir
miyelinizasyonu ve gelisimi tizerinde olumsuz bir etkiye neden olmadigini géstermektedir.

Anahtar Kelimeler: Diklofenak sodyum, optik sinir, stereoloji, elektron mikroskopi, erkek sican.

ABSTRACT

Objective: Diclofenac sodium, sodium (DS), a nonsteroidal antiinflammatory drug (NSAID), is effect development of the central
nervous system (CNS) and CNS related structure when given during the gestation period. Therefore, it has been claimed that deve-
lopment of the optic nerve may be affected if DS administrated during the gestation period.

Materials and Methods: For this aim, the pregnant female rats were divided into the diclofenac group (DS) and saline group
(Control). Beginning from the 5th day after mating through the gestation period, DS in a dose of 1 mg/kg daily was intraperitone-
ally injected to the DS group, and 1 mL/kg physiologic saline was intraperitoneally injected to the Control group animals for a peri-
od of 15 days. After spontaneously delivery, male offspring were obtained from Control and DS groups. After at the end of 4™ we-
ek of postnatal life, the animals were perfused and the right optic nerves were taken from animals. Then, sections were taken for
stereological and histological analysis.

Results: There was no significant differences between Control and DS groups in respect of myelin thickness, axon cross section
area, axon numerical density, total section area of optic nerve and axon number. Altogether, the study results showed that DS has
no a toxic effect on the structure and myelinization of the male rat optic nerve if it is administered during the gestational period.
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Conclusion: Both histological and stereological results from this study show that DS does not cause to undesirable effects on
male rat optic nerve development and myelinization when given during pregnancy.

Key Words: Diclofenac sodium, optic nerve, stereology, electron microscopy, male rat.

insan Motor Néronlarinda Postsinaptik Potansiyellerin Hesaplanmasi

Estimation of Postsynaptic Potential in Human Motoneurons

Erdal Binbog“a1, Kemal S. Tiirker®
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OzET

Amag: Bu calismanin amaci, peristimilus time histogram (PSTH) ve peristimilus frequencygram (PSF) yontemlerini kullanarak eski-
te edici postsinaptik potansiyel (EPSP) ve inhibe edici postsinaptik potansiyel (IPSP) genliklerinin hesaplanmasidir.

Gereg ve Yontem: Arastirmaya herhangi bir nérolojik rahatsizligi olmayan, 18-60 yas araliginda 9 kadin ve 5 erkek géndilld ka-
tildi. Ege Universitesi Etik Kurulu onayi alindiktan sonra deney kismina gecildi. Denekler ytizli koyun olarak bir fizyoterapi masasina
yatirildi ve tibial sinir elektriksel olarak popliteal fossa’dan uyarildi. Boylece soleus kasinda H refleksi ve M yanitinin olusmasi saglandi.
Kayitlar hem ytizeyel elektromiyogram (SEMG) olarak, hem de tek motor Uinite aksiyon potansiyelleri (SMUP) Slctimu olarak yapildi.
H-refleksi yanitindan EPSP genligi, otojenik Ib inhibisyonu yanitindan ise IPSP genligi hesaplandi.

Bulgular: Arastirmada toplam 35 motor Unite elde edildi. PSTH ve PSF yéntemleri kullanilarak hesaplanan EPSP ve IPSP genlikle-
ri arasinda istatistiksel olarak anlamli bir fark bulunamadi (p> 0.017).

Yorum: insanda postsinaptik potansiyellerinin hesaplanmasinda PSTH ve PSF yéntemleri glivenle kullanilabilir.

Anahtar Kelimeler: Postsinaptik potansiyel genligi, H-refleksi, PSTH-PSF, insanda sinaptik gdirdiltd.

ABSTRACT

Objective: Aim of this study is to estimate the amplitude of excitatory postsynaptic potential (EPSP) and inhibitory postsynaptic
potential (IPSP) using peristimulus time histogram (PSTH) and peristimulus frequencygram (PSF) methods.

Materials and Methods: 14 healthy subjects between the ages of 18 and 63 took part in these experiments. The protocol of
the experiments was approved by the Human Ethics Committee of Ege University. The subjects were laid face down on a physiothe-
rapy table, and nervus tibialis was electrically stimulated in the popliteal fossa. Thus, both H reflex and M response were induced in
the soleus muscle. These responses were recorded using both the surface electromyogram (SEMG) and single motor unit potentials
(SMUP). EPSP and IPSP amplitudes were calculated from the responses of the la and Ib fibre activation.

Results: A total of 35 motor units were analyzed. We have shown that the PSTH and PSF analyses delivered similar amplitudes
for both the EPSP and IPSP (p> 0.017).

Conclusion: It was concluded that both PSF and PSTH could be used with confidence to estimate the net synaptic potential bet-
ween peripheral receptors and motoneurons.

Key Words: Amplitude of postsynaptic potential, H-reflex, PSTH-PSF, synaptic noise.
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Beyincikteki Sinir Impuls Dizilerinin Analizi

Decoding Neuronal Firing Patterns in the Cerebellum

Daniel Press", Burak Guclu1, Mark Wall?
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2 Warwick Universitesi, Biyolojik Bilimler Bolumi, Coventry, Ingiltere
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OZET

Amacg: Beyincik denge ve ince motor hareketlerini kontrol etmektedir. Beyincikteki néron devrelerinde posttir ve hareketi dtizelt-
mek icin hata isaretleri olustugu ve motor bellek 6gelerinin saklandigi dstintimektedir. Bu devrelerdeki Purkinje hticresi ¢ikis isareti-
ni tasir ve ritimsel olarak sinir impulsleri Gretir. Ancak, impuls dizilerinin bircok farkli 6riintdst vardir. Calismamizda Purkinje hticreleri-
nin farkl impuls dizilerini tanimlamayi amacladik.

Gereg ve Yontem: Eriskin Wistar sicanlarindan parasagital beyincik kesitleri (250 um) alindi. Kesitler suni beyin-omurilik sivisi ile
perflize edilirken dik mikroskop altinda incelendi. Gorsel olarak belirlenen Purkinje hticrelerinden cam pipetlerle tlim-hticre Slctimleri
alindi ve aksiyon potansiyeli zamanlari kayit edildi.

Bulgular: impuls dizilerinde tic farkli Markov durumu tanimlanabilecedi bulundu. Markov gecis olasiliklari hesaplandi. Hticreler
demet analizi ile grupland.

Yorum: Purkinje hticrelerinin karmasik morfolojisi, dendritik girdilerinin cok olmasi ve mevcut ¢ok sayidaki iyon kanali bu hticre-
leri siniflandirmayi zorlastirmaktadir. Calismamizdaki yéntemde hticre aktivitesini mimkun olan en az invaziv sekilde Slctip siniflandir-
mayi yaptik. Bulgular Purkinje hticresinin modellenmesi ve beyincik fonksiyonunu gelecekte daha iyi anlamamiz agisindan énemlidir.

Destek: TUBITAK program no: 2216 bursu (Dr. Press).

Anahtar Kelimeler: Beyincik, Purkinje hticresi, Markov zinciri, demet analizi, sican.

ABSTRACT

Objective: The cerebellum controls balance and fine motor movement. The neural circuits of cerebellum and thought to gene-
rate error signals for postural and movement correction, as well as containing motor memories. The Purkinje cell is the output cell
of the cerebellum and is usually thought of as pacemaker cell, but can exhibit various other firing patterns. We want to understand
the relative proportions of different firing patterns to better understand Purkinje cells.

Materials and Methods: Parasaggital cerebellum slices (250 um) were obtained from adult Wistar rats. Slice were maintained
with continual perfusion of artificial cerebospinal fluid (aCSF) in recording bath under an upright microscope. Cell attached recordings
were made from visually identified Purkinje cell, using glass pipettes filled with aCSF. Spike times were obtained using MiniAnalysis.

Results: Three different Markov states were identified. Markov transition probabilities were determined and firing statistics we-
re calculated. Finally cluster analysis was performed on the spike trains.

Conclusion: The complex morphology of Purkinje cells, with their heavy arborized dendritics, combined with the large number
of ion channels they express, has made classification or modelling of Purkinje cells difficult. Cell attached recording offer the least in-
vasive method of investigating Purkinje cell and now we have a framework to interpret such experiments. We also believe that our
method will form the building blocks for more detailed modelling of Purkinje cells.

Support: TUBITAK program no: 2216 fellowship (Dr. Press).

Key Words: Cerebellum, Purkinje cell, Markov chain, cluster analysis.
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insan Cene Kaslari Uzerine Bir Transkraniyal Manyetik Stimiilasyon Calismasi

A Transcranial Magnetic Stimulation Study On Human Jaw Muscles

Elif Sibel Atis’, Andrew Philip Lavender®, Kemal Sitki Tiirker®
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OzET

Amag: Transkraniyal manyetik stimtlasyon (TMS) sayesinde insan mastikatdr kaslarina olan kortikal katki hakkinda degerli bulgu-
lar aciga cikarilabilmektedir. Bu calismanin amaci korteks ¢igneme merkezinin ¢ignemeye olan katkisini bulmak ve cinsiyete gére TMS
esik ve latans farkliliklarini ortaya gikarmaktir.

Gereg ve Yontem: TMS motor korteks tizerinden 10 saglikli (5K, 5E) denede uygulanmistir. Aktif motor esik (AMT) olarak 10
uyaridan en az 5'inde motor uyartiimis potansiyel olusturan (MEP) ve genligi yaklasik 1 mV olanlar kabul edilmistir. Uyari farkli esik
(T) seviyelerinde 0.7 T, 0.8 T, 0.9 T, 1 T ve 1.1 T verilerek kontralateral masseter kasindan ytizeyel EMG ile kayit edilmistir. Geri bildi-
rimli izometrik kasilma ve cigneme simtilatériinde geribildirimli cigneme gibi iki farkli kosulda deney dtizenlenmistir. Kayitlar bipolar
ylizeyel elektrodlar ile alinmistir ve elektromiyografi sinyalleri avarajlama islemi dncesi tam dalga dogrultma ve filtreleme isleminden
gecirilmistir. Kosullar CUSUM metodu kullanilarak karsilastiriimistir.

Bulgular: Masseter kasi MEP'leri farkli seviyelerdeki uyarilar karsisinda yaklasik 10 ms civarinda gézlenmektedir. iki kosul arasin-
daki CUSUM kiyaslamalari yapilmistir.

Yorum: Bu calismada AMT degerlerinin ve MEP olusma latanslarinin cinsiyete gére degisimleri ve korteksin ¢cignemeye olan kat-
kisi g6sterilmek istenmistir. Literatlirde TMS esiklerinin cinsiyete gére degisimleri ile ilgili bulgular vardir. Bu calisma sonuclarina gére
motor korteks ¢ignemeye dustintildiglinden daha fazla katki saglamaktadir.

Destek: Bu calisma EU Marie Curie Project (GenderReflex; MEX-CT-2006-040317) ve TUBITAK (1075029 - SBAG-3556) tarafindan
desteklenmektedir.

ABSTRACT

Objective: Transcranial magnetic stimulation (TMS) has brought to light valuable findings of the cortical control of the mastica-
tory muscles in humans. The aim of the present study was to assess the contribution of masticatory centre of the motor cortex to
mastication and find the differences of TMS thresholds and latencies in genders.

Materials and Methods: TMS over the motor cortex has been delivered to 10 healthy subjects (5M, 5F). Active motor thres-
hold (AMT) was taken as the lowest stimulation level at which at least 5 of 10 motor evoked potentials (MEP) had a peak-to-peak
amplitude of 1 mV. We have applied stimuli at various levels of active motor threshold (AMT); 0.7 T, 0.8 T, 09T, 1.0 Tand 1.1 T
and recorded surface EMG from the contralateral masseter muscle. Two different tasks have been performed and tested: isometric
contraction, mastication in simulator device with visual feedback. Recordings from bipolar surface electrodes were filtered and full
wave rectified before averaging around the time of the stimulus. Conditions were compared using the CUSUM method.

Results: MEP’s of the masseter muscle were observed at a latency of ~10 ms at all the levels of stimulus intensity. The CUSUM
comparisons between the two states were performed.

Conclusion: In this study, we used within-subject gender and tasks differences to show that the differences in AMT and laten-
cies. There are highly significant correlations between TMS threshold scores in literature attributable to sex and tasks difference. EMG
recordings show that the motor cortex contributes to mastication significantly more than it has been thought and reported.

Support: This study was supported by EU Marie Curie Project (GenderReflex; MEX-CT-2006-040317) and TUBITAK (1075029 -
SBAG-3556).

I 122 Turk Norol Derg 2010;16(Ek 1):109-126



SOZEL BILDIRILER / ORAL PRESENTATIONS

Yiiriime Sirasindaki Kas igcigi Refleks Modiilasyonlarinin Cinsiyete Bagh Olarak incelenmesi

Investigation of Gender Dependent Differences in Muscle Spindle Reflex Modulations
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OZET

Amacg: Bu calismanin amaci, H (Hoffmann)-refleksi modtlasyonlarinin kadin ve erkek denekler arasinda farklilik gésterip géster-
mediginin incelenmesidir.

Gereg ve Yontem: Deneyler sadlikli, fakat aktif olarak spor yapmayan eriskinler arasindan segilen kadin ve erkek denekler tize-
rinde, ydrtime bandinda, normal ytirime hizlarinda yapildi. Ytrtimenin dért farkli fazinda (topuk, dik, burun, salinim) tibial sinire elekt-
rik uyari verildi. Refleks yanitlar (1) soleus ve tibialis anterior kaslari lizerine yerlestirilen Ag/AgCl bipolar ylizeyel EMG elektrotlariyla
kaydedildi. Farkli uyari siddetlerinde olusan H-refleksleri ve M-yanitlari grafik halinde gésterildikten sonra M-yaniti standartlastirilarak
(2) bu yanita gére H-refleksinin degisimi her ytirime fazi icin belirlendi.

Bulgular: On sonuclara gore erkeklerde ytirtimenin dik durus ve burun fazlarinda benzer H-refleksleri gézlenirken bu refleksin sa-
linim fazinda bir gecikmeye, topuk fazinda da genlik azalmasina ugradigi gértilmustdr. Kadinlarda ise topuk fazindaki genlik azalma-
si benzer sekilde gézlenirken salinim fazindaki gecikme gértilmemistir.

Yorum: Ytrtimenin farkl fazlari sirasinda soleus kasi refleksleri modtile olmaktadir. Bu modtilasyonlar hareketin devamliligini sag-
lamaktadir. Cinsiyete bagli olarak modtilasyonlarda bazi farkliliklar gérilmektedir.

ABSTRACT

Objective: The aim of this study is to determine wheter H (Hoffmann)-reflex modulations show differences between men and
women.

Materials and Methods: Subjects were selected among healthy male and female adults that are not actively involved in sports.
The experiments were performed on a treadmill at each subject’s normal walking speed. Electrical stimulation was applied to sub-
jects' tibial nerve at four different phases of gait (heel, stance, toe, swing). The reflex response EMGs were recorded by Ag/AgCl bi-
polar surface electrodes placed over soleus and tibialis anterior muscles. After H-reflex and M-wave responses were graphed for dif-
ferent stimulus intensities, M-waves were standardized (3), and the changes in H-reflex for each walking phase were determined ac-
cordingly.

Results: Preliminary results indicate that similar H-reflexes are observed in toe and stance phases, while there is a significant de-
lay in swing phase and a decrease in reflex amplitude in heel phase in male subjects. However, in female subjects, a similar decrease
in reflex amplitude is also observed while there is no detectable delay in swing phase.

Conclusion: Soleus muscle reflexes are modulated during different phases of gait. These modulations maintain the continuance
of the movement. There are gender related differences in these modulations.

Key Words: H-reflex, modulation, muscle spindle, soleus muscle.
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Oksitosinin Erkek Sicanlarin Amigdalasindaki Spontan Aktivite Uzerine Etkisi

The Effect of Oxytocine and Atosiban on the Amygdalar Spontaneous Electrical Activity of
Freely Moving Male Rats

Serdar Demirgéren, Oytun Erbas, E. Saylav Bora, Y. Hakan Dogan, Goniil 0. Peker
Ege Universitesi Tip Fakltesi, Fizyoloji Anabilim Dali, Izmir, Turkiye

Department of Physiology, Faculty of Medicine, University of Ege, Izmir, Turkey

OZET

Amag: Calismadaki amag, sican amigdalasindaki uyaniklik ritmi olan teta (4-8 Hz) dalgasinin ve asiri uyariimista olusan amigdalar
“spindle” lizerine oksitosin ve atosibanin (oksitosin reseptdr blokeri) olasi etkilerini arastirmaktir. Fonksiyonel MRI calismalarinda oksi-
tosinin, “amigdala”nin aktivasyonunu azalttigi gésterilmistir, bu nedenle de oksitosinin sosyal ¢ekintiyi azalttigi ve tanisma davranisi-
ni artirdidi dustintlmektedir. Ayrica, oksitosin, sosyal hafizayi iyilestirirken, spasyal hafizay kétdlestirdigi bilinmektedir. Amigdalada ve
hipokampusta ortaya ¢ikan teta (t) ritminin 6grenmede konsolidasyon etkisi oldugu bilinmektedir. Bu nedenle yapilan calismada ok-
sitosin ve blokerlerinin amigdaladaki “baseline” uyaniklik ritimlerine etkisi ortaya konmaya calisilmistir. Oksitosinin, son yillarda gdste-
rilmis olan ile néroprotektif ve antiinflamatuvar etkilerinden yola ¢ikilarak, ileriki calismalarimizda, oksitosinin dejeneratif stirecler (yas-
lilk, kronik stres gibi) tzerindeki olasi etkileri elekrofizyolojik olarak arastirildi.

Gereg ve Yontem: Calismada Sprague-Dawley erkek (n=10) sicanlara pentobarbital sodyum (40 mg/kg) ile gerceklestirilen anes-
tezi altinda, drill yardimi ile kraniuma pencere agllarak ve stereotaksik yéntemle bregma referans alinarak, “bazolateral amigdala”ya
(koordinatlar; AP: -2.56 mm, V: 8.5 mm, L: 4.6 mm) yalitiimis bipolar EEG elektrodlari yerlestirildi. Elektrodlar dental akrilik ile sabit-
lendikten sonra, deney hayvanlarina profilaktik amacla antibiyotik enjeksiyonu yapildi. Elektrodlarin yerlesiminden 5 giin sonra, cam
izole kamara icinde serbest ve uyanik durumda olan sicanlardan EEG kayitlari alindi (Biopac MP 30/150), elde edilen kayitlardara FFT
(fast Fourier transform) uygulanarak, ilag uygulamasi 6ncesi EEG dalgalarindaki (8[?]=2-4 Hz, t[?]= 4-8 Hz, o = 8-12 Hz, B[?]= 12-20
Hz ve y = 20-100 Hz) baskin frekans degerlendirildi. Ardindan, birinci grup sicana “oksitosin”, 1 U/kg dozunda (Synpitan, ilac-5 i.U
ampul), ikinci gruba ise oksitosin blokeri “atosiban” 1 mg/kg (Tractocile Flakon 7.5 mg/mL) uygulandi ve tekrar EEG kayitlari alindi
ve FFT analizleri tekrarlanarak baskin frekans dalgasi belirlendi.

Bulgular ve Yorum: Derin doku EEG'si ile elde edilen “amigdala” baskin spontan elektriksel aktivitesi sonuglarina, SPSS 10.0 ya-
zim programi kullanilarak “Mann-Whitney U testi” uygulandi ve gruplar arasinda istatistiksel olarak anlamli bir farkin olup olmadigr-
na bakildi.

Anahtar Kelimeler: Amigdala, oksitosin, atosiban, elektrofizyoloji, EEG.

ABSTRACT

Objective: Aim of the study is to investigate the probable effect of oksitosin and atosiban (oxytocine blocker) on rat amygdalar
teta rythm and “spindle” formation. Functional MRI studies showed that oxytocine decreased the activation of amygdala, thus oxy-
tocine decreased the social isolation and increased acquaintation behaviour. Furthermore, oxytocine was improving social memory,
but worsening spatial memory. Teta (t)[?]rythm arised from amydala and hippocampus has been shown to affect the consolidation
process in learning. Therefore, the effect of oxytocine and blockers on amygdalar awake “baseline” rythm of the rats has been in-
vestigated in this study. Recently, since the neuroprotective and antienflamatuar effects of oxytocine has been shown, we are going
to investigate the probable effects of oxytocine in the degenerative processes (aging, chronic stress) in future.

Materials and Methods: Penestration on the skulls has been performed on Sprague-Dawley male rats (n= 10) skulls by using
dentist drill under anesthesia (pentobarbital sodium-40 mg/kg), and isolated bipolar electrodes have been placed to basolateral amy-
dala (coordinates; AP: -2.56 mm, V: 8.5 mm, L: 4.6 mm) stereotaxically. After the electrodes has been fixed by dental acrylic on the
skull, antibiotic has been given for profilactic purposes. Five days after the the electrode placement, the rats has been placed in a
glass isolated cage and EEG has been recorded (Biopac MP 30/150). FFT fast Fourier transform) has been performed on the EEG re-
cords (8[?]=2-4 Hz, 1[?]= 4-8 Hz, o = 8-12 Hz, B[?]= 12-20 Hz ve y = 20-100 Hz) and the dominant frequency before the treatment
has been invetsigated. Afterwards, Oxytocine 1 U/kg (Synpitan, 5 i.U ampul) has been given IP to one group and oxytocine blocker
"atosiban” 1 mg/kg (Tractocile Flakon 7.5 mg/mL) has been given IP to the other group and EEG recordings has been repeated af-
ter the treatments and dominant frequency has been investigated.

Results and Conclusion: “Mann-Whitney U test” (SPSS v 10.0) has been applied to the amigdalar spontaneous electrical acti-
vity data obtained from rats to answer the question if there is an statistically significant difference between the oxytocine and the
oxytocine blocker (atosiban) treated groups.

Key Words: Amigdala, oksitosin, atosiban, elektrofizyoloji, EEG.
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Alfa, Beta ve Gamma Bantlarinda Duragan Hal Gorsel Uyarilma Potansiyeli Bildirimli fMRG Analizi

Steady State Visual Evoked Potential Informed fMRI Analysis for Alpha, Beta and Gamma Bands

Esin Karahan', Miige Ozker?, Basri Erdogan1, Zibeyir Bayr‘aktaroglua, Ali Bayr‘am",
Ahmet Ademoglu1, Tamer Demir‘alp2

1 Bogazici Universitesi, Biyomedikal Miihendisligi Enstitiist, Istanbul, Ttrkiye
2 |stanbul Universitesi Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul, Tiirkiye

T Institute of Biomedical Engineering, University of Bogazici, Istanbul, Turkey
2 Department of Physiology, Faculty of Istanbul Medicine, University of Istanbul, Istanbul, Turkey

OZET
Amac: Duradan hal gérsel uyariima potansiyelleri (DHGUP) kullanarak fMRG ve EEG arasindaki ilintiyi gostermektir.

Gereg ve Yontem: On dort farkli frekansta DHGU esnasinda 18 saglikli katilimcadan es zamanli EEG ve fMRG kayitlart alinmistir.
fMRG 6lctimleri 1.5 T MR ile, EEG kayitlari es zamanli olarak, MR uyumlu EEG ytkselticisi ile 30 kanaldan alinmistir. fMRG analizlerin-
de SPM5 kullaniimistir. Gérsel uyaran frekanslari alfa (6-12), beta (14-26) ve gama (30-46) bantlarina ayrilmistir. DHGUP genliklerinin
temel frekans bilesenlerinde yerel maksimum sergiledigi uyaran frekanslarinda fMRG analizi yapilmistir. istatistik parametrik haritala-
r p< 0.05 olacak sekilde esiklenmistir ve aktif voksel sayisi ve ortalama ylizde BOLD degisimi hesaplanmistir.

Bulgular: Aktif voksel yayilimi ve ortalama ytizde BOLD degisiminin alfa bandinda en ytiksek, gamma bandinda ise en dustik ol
dugu gdzlemlenmistir. Alfa bandinda BOLD aktivitesi oksipital bélgeye yayilmistir ve daha yuksek genliklidir. Gamma bandinda ise
BOLD aktivitesinin oksipital lobda daha kdictik bir bélgede odaklandigi ve daha duistik bir genliklidir. Ortalama EEG genlikleri de artan
uyaran frekansiyla birlikte azalmaktadir ancak EEG genligindeki belirgin ve 6nemli azalma, fMRG'deki gerek aktif voksel sayisi gerek-
se de ortalama ylizde BOLD degisiminden farkli olarak alfa bandindan ziyade beta bandinda meydana gelmistir.

Yorum: Alfa ve gamma uyaranlari kiyaslandiginda, fMRG'nin aktif bélge yayilimindaki ve ortalama ytizde BOLD degisimindeki
O6nemli azalma EEG genliklerindeki kuvvetli degisim ile ayni ¢izgidedir. Ancak alfa ve beta uyaranlari kiyaslandiginda fMRG paramet-
relerindeki clizi azalmaya karsilik EEG genliklerinde meydana gelen blylk azalma fMRG'nin EEG'de g6zlemlenen aktivitenin bir st
kimesini yansittigr fikrini vermektedir.

Destek: Bu calisma TUBITAK #1085101 tarafindan desteklenmektedir.
Anahtar Kelimeler: EEG, duragan hal uyarilma potansiyelleri, fMRG, SPM.

ABSTRACT
Objective: Investigate the correlation between the synchronization patterns of the EEG and BOLD by using SSVEP.

Materials and Methods: EEG-fMRI were recorded simultaneously from 18 healthy volunteers where flickered visual stimuli we-
re presented at 14 different frequencies. A 1.5 T MR system was used. EEG was recorded simultaneously by using an MR compatib-
le EEG amplifier from 30 channels. Visual stimulation frequencies were separated as alpha (6, 8, 10, 12), beta (14, 18, 22, 26) and
gamma bands (30, 34, 38, 42, 46). The stimulation frequency at which the maximum SSVEP amplitude obtained, fMRI analysis is
applied. Statistical parametric maps were thresholded at significance p< 0.05.

Results: In alpha band, BOLD activity spreads out over brain and also has larger amplitude whereas in gamma band more focu-
sed activity in occipital lobe is observed with lower BOLD amplitude. Mean EEG amplitudes also decreased with ascending stimulati-
on frequency, while a significant decrease of EEG amplitude occurred in the beta band compared with the alpha band, which was
not the case for in fMRI.

Conclusion: While strongly reduced extent of activation area and significantly reduced mean BOLD percentage change is in line
with the strong change of the EEG amplitudes between gamma vs alpha stimulation, the slight decrease of fMRI parameters in cont-
rast to a large reduction of the EEG amplitude during beta vs alpha stimulation, suggest that fMRI reflects a superset of the activa-
tion observed in the EEG.

Support: This study is supported by TUBITAK project #1085101.
Key Words: EEG, steady state visual evoked potential, fMRI, SPM.
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Dikkat Eksikligi Hiperaktivite Bozuklugunda Metilfenidat Tedavisinin Uyku Uzerine Etkisi:
Polisomnografik Arastirma

Effect of Methylphenidate on Sleep in Attention Deficit Hyperactivity Disorder (ADHD):
Polysomnographic Investigation

Nurcihan Kiris', Ugur Secil Binokay1, Kezban Aslan?, Yakup Sarica®, Aysegiil Yolga Tahiroglus, Ayse Avci®
1 Cukurova Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Adana, Tirkiye
2 Cukurova Universitesi Tip Fakultesi, Noroloji Anabilim Dali, Adana, Turkiye

3 Cukurova Universitesi Tip Fakultesi, Cocuk Ruh Saghgr ve Hastaliklari Anabilim Dali, Adana, Turkiye

1 Department of Physiology, Faculty of Medicine, University of Cukurova, Adana, Turkey
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OZET

Amag: Arastirmamizin amaci, 6-8 ve 10-12 yas olmak Uizere iki yas grubu DEHB olan cocuklarda, 6 aylik uzun etkili metilfenidat
(concerta) tedavisinin uyku yapisi lzerine etkisini objektif (polisomnografi) ve subjektif (uyku anketi) yéntemler ile incelenmesidir.

Gereg ve Yontem: Arastirma gruplarini, ilk defa DEHB tanisi alan, es tani (komorbid) bozuklugu bulunmayan, 21 erkek ¢ocuk
olusturmustur. Arastirma gruplarina, metilfenidat tedavisi 6ncesi ve 6 aylik metilfenidat tedavisi sonrasinda, tiim gecelik polisomnog-
rafi ve uyku anketleri (Pittsburgh Uyku Kalitesi indeksi ve Epworth Uykululuk Skalasi) uygulanmistir.

Bulgular: Polisomnografi ve uyku anketlerinden elde edilen verilerin, iki yas grubu arasinda, metilfenidat tedavisi 6ncesi ve metil-
fenidat tedavisi sonrasi karsilastirmalarinda, istatistiksel olarak anlamli fark bulunmamistir. Buna karsin, 6-8 yas grubunun metilfenidat
tedavisi 6ncesi ve sonrasi polisomnografi kaydi karsilastirmasinda evre 1 sikliginda anlamli azalma ve 10-12 yas grubunun metilfenidat
tedavisi 6ncesi ve sonrasi polisomnografi kaydi karsilastirmasinda REM stiresinde anlamli artma saptanmistir. Diger taraftan, yas grup-
larinin uyku anketleri sonuglarinin karsilastirmasinda, metilfenidat tedavisi agisindan istatistiksel olarak anlamli fark bulunmamistir.

Yorum: Metilfenidat tedavisinin iki yas grubu arasinda karsilastirmasinda, uyku yapisi tizerine anlamli etkisi bulunmamistir. Metil-
fenidilat tedavisinin éncesi ve sonrasinda 6-8 yas grubunun karsilastirmasinda, tedavi sonrasinda evre 1 slresinde anlamli azalma ve
10-12 yas grubunun karsilastirmasinda REM stiresinde anlamli artmanin bulunmasi, DEHB olan ¢ocuklarin uyku yapisi lizerine metilfe-
nidat tedavisinin olumlu etkileri oldugunu géstermektedir.

Anahtar Kelimeler: Dikkat eksikligi hiperaktivite bozuklugu (DEHB), cocuklar, metilfenidat tedavisi, polisomnografi, uyku yapisi.

ABSTRACT

Objective: The aim of the study was to investigate the effects of six month long-acting methylphenidate (concerta) treatment
on sleep architecture by means of objective (polysomnography) and subjective (sleep questionnaire) methods in two different age
groups of children with ADHD which one of was 6-8 and the other 10-12 years old.

Materials and Methods: Twenty one boys were included in the study group who were first diagnosed as ADHD without co-
morbidity. Full night polysomnography and sleep questionnaires (Pittsburgh sleep quality index and Epworth sleepiness scale) before
taking methylphenidate medication and after taking six month methlphenidate were applied to study groups.

Results: Based on polysomnography and sleep questionnaires, there was not found statistically significant difference between da-
ta obtained before and after methylphenidate medication, for the two age groups. Nevertheless, when polysomnographic records we-
re analyzed, significant decrease for sleep stage 1 was found before and after methlyphenidate medication in 6-8 age group and, a
significant increase for duration of REM sleep was found before and after methlyphenidate in 10-12 age group. Additionally, there was
not found significant difference when the results of sleep questionnaires were compared in terms of methylphenidate medication.

Conclusion: There was no significant effect of methylphenidate on sleep architecture in comparison of the two age groups.
When compared before and after methylphenidate, the findings of decrease for sleep stage 1 for 6-8 age group and increase for du-
ration of REM sleep for 10-12 age group are taken to indicate positive effects of methylphenidate on sleep architecture in children
with ADHD.

Key Words: Attention deficit hyperactivity disorder (ADHD), children, methylphenidate medication, polysomnography, sleep
architecture.
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Tekrarlanan Morfin Yoksunluk Sendromunun Etkilerinin
Fonksiyonel ve Immiinohistokimyasal Olarak Incelenmesi

Evaluating Effect of Repeated Morphine Withdrawal Functionally and Immunochistochemically

Ahmet Ozer Sehirli', Aydin Sav?, Feyza Ar‘lcu:ngldI

1 Marmara Universitesi Eczacilik Fakiiltesi, Farmakoloji Anabilim Dali, Istanbul, Tirkiye
2 Acibadem Universitesi Tip Fakiltesi, Patoloji Anabilim Dali, Istanbul, Turkiye
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OZET

Amac: Morfin halen agrinin tedavisinde bilinen en gui¢li analjezik olmasinin yaninda bagimlilik potansiyeli ile de 6nemlidir. Mor-
fin yoksunluk sendromu bagimlilarin hayatlari boyunca tekrar tekrar yasadiklari bir durumdur. Bu calisma tekrarlanan morfin yok-
sunluk sendromunun etkilerini fonksiyonel olarak ve beyinde glutamat reseptér yogunlugu agisindan degerlendirilmek tizere plan-
lanmustir.

Gereg ve Yoéntem: Erkek Wistar Albino sicanlara subkttan olarak 75 mg baz morfin iceren iki pelet implante edildi. Yetmis iki
saat sonra 2 mg/kg IP nalokson uygulanarak presipite yoksunluk sendromu olusturuldu ve 30 dakika stire ile gézlenen semptomlar
kaydedildi. Ardindan 1 pelet daha implante edilip islemler tekrarlandi. Bu islem 6 kez yoksunluk tekrarlandi ve hayvanlar 3 hafta bek-
letildi. iki gruba ayrilan hayvanlarin bir kisminda davranis deneyleri (Morris'in su tanki, pasif sakinma, sicak plaka ve kuyruk cekme
testleri) yapildi. Digerlerinin beyin dokulari glutamat immtinoreaktivitesi agisindan degerlendirildi.

Bulgular: Morfin yoksunluk sendromunun semptomlari yoksunluk tekrarlandik¢a siddetlendi, analjezik esik ylkselmis bulundu ve
6grenme-bellek fonksiyonlarinin bozuldugu gérdldu. Glutamat imminopozitivitesi hippokampal néronlarda, néropilde, habenular
nukleusta, kortikal traktuslarda saptandi. Morfin grubunda néronlarin sayisi kontrol grubuna gére belirgin azdi. Ayrica glutamat im-
muinohistokimyasi acisindan morfin ve kontrol grubu arasinda bir fark bulunmadi.

Yorum: Davranis ¢alismalarinin sonuglarina gére morfin yoksunluk sendromunun tekrarlanmasi fonksiyonel olarak kayiplara se-
bep olmaktadir. Ancak histolojik calismalarin sonuglarina gére bu fonksiyonel kayiplar glutamaterjik néronlar araciligiyla olmamistir.

Anahtar Kelimeler: Morfin yoksunluk sendromu, glutamat, Morris'in su tanki, pasif sakinma, sicak plaka, kuyruk ¢cekme.

ABSTRACT

Objective: Morphine is important not only because its known as a most powerful analgesic but also with its potential for addic-
tion. Absence of morphine is a condition that addicts suffer over and over lifelong. This study has been designed to evaluate the ef-
fect of repeated withdrawal syndrome functionaly and glutamatergic receptor density in the brain.

Materials and Methods: Male Wistar Albino rats were subcutaneously implanted with two pellets, 75 mg morphine base con-
taining/each. 72 hours later naloxone 2 mg/kg IP was injected to precipitate withdrawal syndrome, observed for 30 minutes and
symptoms recorded. Than the procedure was repeated by implanting 1 more pellet. This prosecure had been repeated 6 times and
waited for 3 weeks. A group of animal were used for behavioral (Morris water maze, passive avoidance, hot-plate and tail flick) tests.
Brain tissues of the other group was used to evaluate glutamate immunoreaktivity.

Results: Morphine withdrawal syndrome became more severe, analgesic threshold was increased and learning-memory functi-
ons were damaged by repeating the syndrome. Glutamate immunopositivity has detected in hippocampal neurons, neuropil, habe-
nular nuclei and cortical tractus. Number of neurons were significantly less in morphine group compaired to controls. Besides there
was no difference between control and morphine group in terms of glutamate immunohistochemistry.

Conclusion: According to the findings from behavioral studies, repeated morphine withdrawal syndrome can cause functional
damage. However, the histological data suggest that the functional losses were not due to the glutamatergic neurons.

Key Words: Morphine withdrawal syndrome, glutamate, Morris water maze, passive avoidance, hot-plate, tail-flick.
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imidazolin-2 Reseptorlerinin Morfin Bagimlihgindaki Roliiniin Arastiriimasi

The Role of Imidazoline-2 Receptors in Morphine Dependence
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OzET

Amag: Bu calisma son yillarda tanimlanan imidazolin (1) reseptdrlerinin 6zellikle 12 alt tipine segici olarak baglanan maddelerden
yararlanarak s6z konusu reseptérlerin morfin bagimliigindaki etkisini arastirmak tizere planlanmistir. Bu amacgla 12 reseptérlerinin ago-
nisti olan 2-BFl, antagonisti olan BU224 in vivo ve in vitro bagimlilik modellerinde kullaniimistir.

Gereg ve Yéntem: in vivo bagimlilik modeli Sprague-Dawley sicanlara ciltalti morfin peleti (toplam 150 mg baz morfin iceren)
yerlestirilerek, in vitro model ise izole kobay ileumunun morfin iceren Tirod ¢ézeltisinde 4 saat inktibe edilmesiyle olusturulmustur. in
vivo modelde implantasyondan 72 saat sonra 2-BFI (3, 5 veya 10 mg/kg, IP) veya BU224 (3, 5 veya 10 mg/kg, IP) uygulamasindan
30 dakika sonra nalokson (2 mg/kg, IP) enjekte edilerek degerlendirilmistir. Nalokson uygulamasinin hemen ardindan sicanlar 15 da-
kika boyunca gézlenerek sicrama, islak képek titremesi, karin germe, defekasyon, pitozis, dis gicirdatma, diyare, tremor gibi morfin
yoksunlugu belirtileri kaydedilmistir. in vitro modelde ise 2-BFI veya BU224 (1 x 10° M, 1 x 10 M ve 1 x 107 M) ile 30 dakika inkdi-
be edilen dokuya nalokson (1 x 10 M) uygulanarak olusan kontraktil yanit degerlendirilmistir.

Bulgular: in vivo morfin bagimliligi modelinde morfin fiziksel bagimliigi gelismis hayvanlarda hem 2-BFI hem de BU224 yoksun-
lugun kantitatif semptomlari (sicrama, i1slak képek titremesi, kilo kaybi, defekasyon) basta olmak tizere tlim semptomlari doza bagim-
I bir bicimde baskilanmistir. in vitro bagimliik modelinde de hem agonist hem de antagonist, kullanilan ttim konsantrasyonlarda na-
loksonla olusturulan yoksunluk kasilmalarini inhibe etmistir.

Yorum: Bu ¢alismanin sonuglari | reseptdrlerinin farkli mekanizmalari kullanarak morfin bagimliigi ve/veya yoksunlugunda énem-
li rol oynadigini duistindlirmektedir.

Anahtar Kelimeler: 2-BFl, bagimlilik, BU224, imidazolin-2 reseptdrleri, morfin.

ABSTRACT

Objective: The present study was designed to investigate the effect of imidazoline (1) receptors, especially 12 subtype, in morp-
hine dependence in vivo and in vitro. In vivo study was done by observing behavioural signs of morphine withdrawal in morphine de-
pendent rats after treating with selective 12 receptor agonist 2-BFI and selective 12 receptor antagonist BU224.

Materials and Methods: Two morphine pellets (containing 150 mg morphine base in total) were implanted subcutaneously in
Sprague-Dawley rats. Seventy-two hours after morphine implantation 2-BFI (3, 5, 10 mg/kg, IP), BU224 (3, 5, 10 mg/kg, IP) or sali-
ne was injected to rats. Thirty minutes later, a morphine withdrawal syndrome was precipitated by naloxone (2 mg/kg, IP). Just af-
ter the naloxone injection, morphine withdrawal signs such as jumping, wet dog shakes, teeth chattering, defecation, diarrhea, tre-
mor and ptosis were observed and evaluated for 15 min. In in vitro study ilea tissues were incubated in morphine containing Tyrode
solution for 4 hours before 2-BFl and BU224 (1 x 10° M, 1 x 10® M ve 1 x 107 M) was added, then incubated 30 minutes with 2-
BFI and BU224. After 30 minutes contractile response to naloxone (1 x 10° M) was evaluated.

Results: In in vivo morphine dependence model, both 2-BFI and BU224 attenuated the intensity of withdrawal symptoms signi-
ficantly and dose dependently. In in vitro dependence model both drugs significantly inhibited naloxone induced withdrawal contrac-
tions.

Conclusion: The results of this study suggests that | system may play an important role in morphine dependence and withdra-
wal via 12 receptors.

Key Words: 2-BFI, BU224, dependence, imidazoline-2 receptors, morphine.
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Biperidenin Sicanlarda Morfine Bagimhilik Gelismesine Etkilerinin Arastirilmasi

The Investigation of the Effects of Biperiden on the Development of Dependence to Morphine in Rats
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OZET

Amag: Parkinson hastaliginin ve antipsikotiklerin ekstrapiramidal yan etkilerinin tedavisinde kullanilan biperiden, triheksifenidil gi-
bi antikolinerjik ilaglar, sizofrenili hastalar ve morfin ve benzeri ilag/madde bagimlilari tarafindan kétlye kullanilmaktadir. Diger anti-
kolinerjiklerden farkli olarak biperiden icin kétdye kullanilmaya yatkinligina iliskin hayvan verileri bulunmamaktadir. Bu calismada, bi-
peridenin sicanlarda morfin bagimliligi gelisimine katkisi arastirilarak pekistirici 6zelligi degerlendirildi.

Gereg ve Yontem: Calismada 54 adet eriskin Wistar albino erkek sican (260-320 g) kullanildi. Hayvanlarin sirt derisi altina 2 adet
plasebo veya 75 mg baz morfin iceren pelet yerlestirildi. Hayvanlara, 24 saat sonra 5 guin boyunca sabah 09:00'da deri alti yolu ile
serum fizyolojik veya biperiden (0.125 veya 0.5 mg/kg) uygulandi. Béylece, plasebo uygulananlar; kontrol ve biperiden (0.125 ve 0.5
mg/kg), morfin uygulananlar; morfin ve morfin + biperiden (0.125 ve 0.5 mg/kg) gruplarina ayrildi. Pelet konulmasinin 7. gtintinde,
hayvanlara deri alti yolu ile 2 mg/kg nalokson verilerek 15 dakika yoksunluk belirtileri izlendi.

Bulgular: Kontrol grubuna gére, morfin grubunda sicrama (p< 0.05), dis gicirdatma, iseme (p< 0.01), islak képek silkelenmesi,
agirlik kayb, ishal, defekasyon ve géz kapaginda disme (p< 0.001) daha fazla bulundu. Morfin + biperiden (0.125 ve 0.5 mg/kg)
gruplarinda da sicrama (p< 0.01; p< 0.05), dis gicardatma (p< 0.001; p< 0.01), i1slak képek silkelenmesi (p< 0.001; p< 0.01), agirhk
kaybr, ishal, defekasyon ve g6z kapaginda duisme (p< 0.001) daha fazla oldu. Ancak, belirtiler morfin grubundan anlamli fark goster-
medi. Biperiden gruplarinda (0.125 ve 0.5 mg/kg) yoksunluk belirtileri olarak degerlendirilebilecek bir degisiklik ortaya gikmadi.

Yorum: Yoksunluk belirtilerinde belirgin bir degisikligin ortaya ¢ilkmamasi, biperidenin sicanlarda morfine bagimlilik gelismesinde
gliglendirici etkisinin bulunmadigini géstermektedir. Bu verilere dayanilarak, ilacin kotlye kullanilmaya yatkinliginda pekistirici 6zelli-
gin roltindin olmadig ileri stirdilebilir.

Anahtar Kelimeler: Biperiden, bagimlilik, morfin, pekistirici, yoksunluk.

ABSTRACT

Objective: Anticholinergic drugs like biperiden and trihexyphenidyl used in the treatment of Parkinsonism and extrapyramidal si-
de effects of antipsychotics are abused by schizophrenics and morphine and related drug/substance abusers. Since no animal data
is available, the contribution of biperiden to the development of morphine dependence was investigated in rats for the evaluation of
reinforcing properties.

Materials and Methods: Male Wistar albino rats (54) were implanted subcutaneously with 2 placebo or morphine pellets con-
taining 75 mg morphine base each. The animals were administrated subcutaneously with saline or biperiden (0.125 or 0.5 mg/kg)
for 5 days (09:00) starting 24 hour later. Thus, placebo implanted animals were assigned as control and biperiden (0.125 and 0.5
mg/kg) and morphine implanted animals were assigned as morphine and morphine + biperiden (0.125 and 0.5 mg/kg) groups. On
the 7th day of pellet implantation, animals were injected subcutaneously with 2 mg/kg naloxone and observed for 15 min for the as-
sessment of withdrawal signs.

Results: When compared with the control, jumping (p< 0.05), teeth chattering, urination (p< 0.01), wet-dog shake, weight loss,
diarrhea, defecation and ptosis (p< 0.001) were higher in morphine group. Jumping (p< 0.01; p< 0.05), teeth chattering (p< 0.001;
p< 0.01), wet-dog shake (p< 0.001; p< 0.01), weight loss, defecation and ptosis (p< 0.001) were also higher in morphine + biperi-
den groups. There was no significant difference between morphine and morphine + biperiden groups.

Conclusion: The occurrence of no significant difference in withdrawal signs indicates that biperiden does not enhance the de-
velopment of dependence to morphine in rats. This suggests that the drug may have no reinforcing effect underlying its abuse.

Key Words: Biperiden, dependence, morphine, reinforcing, withdrawal.
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Kesintili Morfin Uygulanan Sicanlarda Stresin ve Kismi Yoksunluk Belirtilerinin Degerlendirilmesi

Evaluation of Stress and Partial Withdrawal Signs in Intermittent Morphine Administration in Rats
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OzET

Amacg: Pelet implantasyonu gibi strekli uygulamalardan farkli olarak kesintili morfin enjeksiyonunda stres hormonlarinda artis ol-
dugu gosterilmistir. Bu durumun uygulama aralarindaki kismi yoksunluga bagli olabilecegi éne surtildiglinden, artan dozda kesintili
morfin uygulanan sicanlarda stres ve kendiliginden (spontan) ve nalokson ile olusan yoksunluk belirtileri dederlendirildi.

Gereg ve Yontem: Calismada 16 adet eriskin Wistar albino erkek sican kullanildi. Hayvanlara, 3 gtin stre ile gtinde 2 kez (10:00
ve 16:00) deri alti yolu ile serum fizyolojik (SF) veya morfin (1. glin 10 ve 20, 2. gtin 30 ve 40, 3. gtin 50 ve 50 mg/kg) uygulandi.
Dérdlincd, 5. ve 6. guin SF ve morfin (50 mg/kg) uygulamalari saat 12:00'de yapildi. Altinci guin enjeksiyonlardan dnce hayvanlar iz-
leme kafeslerine alinarak, 5 dakika stire ile yenilik uyaranina bagl stislenme-timar (grooming) ve yoksunluk belirtileri degerlendirildi.
Belirtiler toplam yoksunluk skoru ile verildi. Enjeksiyonlardan 2 saat sonra hayvanlara deri alti yolu ile 1 mg/kg nalokson verildi ve 15
dakika yoksunluk belirtileri degerlendirildi.

Bulgular: Morfin grubundaki hayvanlarda stislenmeye baslamaya kadar gegen stirede ve toplam suslenme stresinde anlamli bir
degisiklik ortaya ¢ikmadi, ancak toplam yoksunluk skoru daha ytiksek bulundu (p< 0.01). Nalokson ile olusturulan yoksunlukta, sicra-
ma (p< 0.05), g6z kapaginda dlisme (p< 0.001), agirlik kaybi, defekasyon, anormal durus ve iseme (p< 0.01) daha fazla oldu.

Yorum: Kesintili morfin uygulanan sicanlarda son uygulamadan énce yoksunluk belirtileri ortaya ¢ikti, fakat stislenme davranisin-
da stresi yansitan bir artis ve naloksona bagli yoksunlukta bazi ana belirtiler gértilmedi. Bulgular, bagimlilikta uygulama bigiminin kis-
mi yoksunluk olusturabilecegi géristint desteklemektedir. Ancak, kesintili uygulamada kullanimi tesvik edebilecegdi 6ne stirtilen stres
varligi baska yontemler/testler kullanilarak da arastirilmalidir.

Anahtar Kelimeler: Morfin, kesintili, bagimlilik, yoksunluk.

ABSTRACT

Objective: Intermittent administration of morphine results in elevated stress hormones in contrast to constant treatments like
pellet implantation. Since this situation has been suggested to occur in response to repeated cycles of partial withdrawal during ad-
ministration intervals, stress and spontaneous and naloxone-precipitated withdrawal signs were evaluated in rats treated intermit-
tently with morphine.

Materials and Methods: Male Wistar albino rats (16) were injected subcutaneously twice daily (10:00 and 16:00) for 3 days
with saline or morphine (1. day 10 and 20, 2. day 30 and 40, 3. day 50 and 50 mg/kg). Saline and morphine (50 mg/kg) injections
were done at 12:00 on days 4, 5 and 6. On day 6, novelty-induced grooming and spontaneous withdrawal signs assessed with glo-
bal withdrawal score (GWS) were evaluated for 5 min before injections. Two hours after injections animals were injected subcutane-
ously with 1 mg/kg naloxone and observed for 15 min for the assessment of withdrawal signs.

Results: Latency to grooming and total grooming time were indifferent, but GWS (p< 0.01) and naloxone-precipitated withdra-
wal signs such as jumping (p< 0.05), ptosis (p< 0.001), body weight loss, defecation, abnormal posture and urination (p< 0.01) we-
re found higher in morphine treated rats.

Conclusion: Partial spontaneous withdrawal occurred before the next dose, but increase in grooming activity reflecting stress
and some major signs of naloxone-induced withdrawal were absent in intermittent use of morphine. These findings support the sug-
gestion that the injection regimen could allow withdrawal manifestations. However, the presence of stress which may promote re-
lapse needs to be investigated using different methods/tests.

Key Words: Morphine, intermittent, dependence, withdrawal.
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Alzheimer Hastaliginda Yeni Bir Adipokin Olan Visfatinin Rolii

The role of Visfatin -a Novel Adipokine- in Alzheimer’s Disease
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OZET

Amag: Alzheimer hastaligi (AH), ileri yastaki demanslarin en sik formudur. Kognitif fonksiyonlarda ilerleyici bozulma ile karakteri-
zedir. Klinik pratikte, AH'In kesin kriterlerine ragmen tanisi sekonder nedenlerin ve diger demansif hastaliklarin dislanmasi ile konur.
Bu nedenle AH'da spesifik biyomarkir gereksinimi énemlidir. Bu calismada AH icin olasi diagnostik ve prognostik biyomarkir olabile-
cek adiposit kokenli bir sitokin olan visfatinin serum dtizeyi incelenmistir.

Gereg ve Yéntem: Sundugumuz calismaya 30 AH ve 23 kontrol alinmistir. AH'lar Dokuz Eyltil Universitesi, Néroloji B&Itmi, De-
mans polikliniginden alinmistir. Kontrol grubu, hastalar ile benzer demografik 6zelliklere sahip saglikli kisilerden olusturulmustur. AH
ve kontrol olgularinda serum visfatin dtizeyi, ELISA y6ntemiyle incelenmistir.

Bulgular: AH ve kontrol grubu serum visfatin diizeyi agisindan degerlendirildiginde iki grup arasinda istatistiksel olarak anlamli
bir fark bulunamadi. Serum visfatin dizeyi ile AH klinik parametreleri ile bir korelasyon da saptanamadi.

Yorum: Calismamiz serum Visfatin protein dtizeyinin AH icin biyomarkir adayi olamayacagini gosterdi. AH'da visfatinin kesin ro-
Itind ortaya koyacak yeni calismalara ihtiyac vardir.

Destek: Bu calisma; TUBITAK (1095283) tarafindan desteklenmistir.

Anahtar Kelimeler: Alzheimer hastaligi, sitokin, demans, ELISA, obezite, visfatin.

ABSTRACT

Objective: Alzheimer's disease (AD) is the most common form of dementia in elderly. It's characterized by progressive deteriora-
tion of cognitive functions. In clinical practice, current criteria for diagnosis of AD are still largely based on the exclusion of secon-
dary causes and other dementive disorders. In view of this, the need for spesific AD marker is great. Visfatin is a cytokine that exp-
ressed from adipocyte. In this study, we searched serum level of visfatin as possible diagnostic and prognostic biomarker for AD.

Materials and Methods: In the present study, 30 AD patients and 23 control subjects were included. AD patients were selec-
ted from Dementia outpatient clinic at Dokuz Eylul University Department of Neurology and control group were selected from he-
alty persons which similiar demographic distribution with patients. We characterized the expression of visfatin protein in the serum
by ELISA in patients with AD and control cases.

Results: The concentration of visfatin protein in sera from patients with AD was not different from controls. We did not find any
correlation between serum visfatin levels and clinical parameter of AD.

Conclusion: Our study showed that level of Visfatin in the serum will not be a biomarker for AD. Future studies are necessary
for clarify exact role of visfatin in AD.

Support: This study has been supported by TUBITAK (1095283).
Key Words: Alzheimer's disease, cytokine, dementia, ELISA, obesity, visfatin.
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Alzheimer Hastahginda interlokin-6 Geni Sfa NI Polimorfizmi

Interleukin-6 Gene Sfa NI Polymorphism in Alzheimer’s Disease
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OZET

Amag: interlékin 6 (IL-6), néro-immdin cevaplarin diizenlenmesinde rol oynayan akut faz reaksiyonu sitokinlerinden biridir. Alzhe-
imer hastalarinin beyinlerindeki senil plaklarda IL-6'nin varligi immtnohistokimyasal olarak tespit edilmistir. Ayni zamanda Alzheimer
hastalarinin merkezi sinir sisteminde yUksek seviyelerde IL-6 bulundugu gésterilmistir. Yapilan bir takim arastirmalarda, IL-6 geninin
promotdr bolgesindeki polimorfizmin, hastalik riskini azalttig bildirilmistir. Biz, bu calismada, 79 geg baslangigl Alzheimer hastasi ve
62 kontrol bireyde IL-6 promotdr bélge polimorfizmlerini arastirarak Ttirk toplumunda bu polimorfizm ile Alzheimer hastaligi arasin-
daki iliskiyi saptamayi amaglamaktayiz.

Gereg ve Yontem: Hasta ve kontrollerden toplanan venéz kan érneklerinden tuz ile ¢oktlrme yéntemi kullanilarak DNA izolasyo-
nu gerceklestirildi. izole edilen DNA'lara IL-6 gen polimorfizmlerini tespit etmek amaciyla, Polimeraz Zincir Reaksiyonu (PCR) ve Restrik-
siyon Parca Uzunluk Polimorfizmi (RFLP) uygulandi. PCR dirtinleri Sfa NI restriksiyon enzimi ile kesildikten sonra sonuglar %2'lik agaroz
jelde degerlendirildi. Belirlenen IL-6 geni polimorfizmleri istatistiksel olarak varyans analizi (ANNOVA) ve ki-kare testi ile degerlendirildi.

Bulgular: PCR ile hasta ve kontrollere ait IL-6 gen bdlgesi ¢cogaltildi. PCR'yi takiben uygulanan Sfa NI restriksiyon enzimiyle kesim
sonucunda, 611 b¢ GG, 367 ve 244 bg CC, 611, 367 ve 244 bg GC allellerinin tespit edilmesiyle genotipler belirlendi. Alzheimer has-
talarinda, CC genotipi %49.4, GG genotipi %5.1 GC genotipi %45.5; kontrol grubunda, CC genotipi %41.9, GG genotipi %8.1, GC
genotipi %50 olarak belirlendi. Hasta ve kontrol gruplari Sfa NI genotipleri igin karsilastirildiginda genotip dagilimlarinin ki-kare testi-
ne gbre anlamli bir fark géstermedigi gordldu (p= 0.6).

Yorum: Calismamizda Alzheimer hastaligi ile IL-6 geni Sfa NI polimorfizmi arasinda iliski belirlenememesine ragmen hasta sayisi
arttirilarak calismaya devam edilecektir.

Anahtar Kelimeler: Alzheimer hastalidi, interldkin, polimorfizm.

ABSTRACT

Objective: Interleukin-6 (IL-6) is one of the acute phase reaction cytokine which plays a role in arranging the responses of ne-
uro-immune. The high levels of IL-6 in the Alzheimer's patients’ central nervous systems was also reported. In some researches, it is
notified that the polymorphism in IL-6 gene’s promotor region decreases the risk for developing AD. Our purpose is to study the re-
lation between the IL-6 promoter region polyporphism and Alzheimer disease in a cohort of Turkish population including 62 healthy
controls and 79 late-onset Alzheimer’s cases.

Materials ve Methods: Salting out protocol was used for DNA isolation from the venous blood samples of patients and cont-
rols. PCR and RFLP were performed to determine the genotype distribution of IL-6 gene polymorphisms in the groups. RFLP perfor-
med using Sfa NI restriction enzyme and the results are evaluated in the 2% percent agarose gel. Comparison of the groups for IL-
6 gene polymorphisms are evaluated statically with the variance analyse (ANNOVA) and chi-square test.

Results: The CC genotype was %49.4, GG genotype %5.1, GC genotype %45.5, in the patient group and, CC genotype was
%41.9, GG genotype %8.1, GC genotype %50 in control group. There was no significant difference between patients and controls
for their Sfa NI genotypes according to the chi-square test (p= 0.6).

Conclusion: The preliminary results of this study showed no significant association for the suggested susceptibility genotypes of
IL-6 gene and Alzheimer's disease. In order to get more conclusive results the sample size will be increased.

Key Words: Alzheimer disease, interleukin, polymorphism.
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Deneysel Alzheimer Maodelinde Agmatinin Etkinliginin Arastiriimasi

Effect of Agmatine in Experimental Alzheimer’s Model
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OZET

Amag: Alzheimer geri dénustimstz ve ilerleyici hafiza kaybini takiben tam demansla karakterize ndrodejeneratif bir hastaliktir.
Hastaligin etyopatogenezinde tizerinde 6nemle durulan mekanizmalardan biri oksidan hasardir ve antioksidan etki potansiyeli olan
ilaclarin etkinligi arastirimaktadir. Bu ¢alisma antiinflamatuvar ve néroprotektif etkisi oldugu dustintilen agmatinin etkinligini arastir-
mak lzere tasarlanmistir.

Gereg ve Yontem: Erkek Spraque Dawley sicanlar dort gruba ayrildi: Kontrol, sham opere, streptozotosin (STZ) ve STZ + Agma-
tin (40 mg/kg, IP). Alzheimer modeli olusturmak icin bilateral 3 mg/kg STZ i.c.v olarak 48 arayla 2 defa uygulandi ve son uygulama-
dan itibaren 14 gtin beklendi. Pasif sakinma ve Morris'in su tanki testleriyle 6grenme ve bellek fonksiyonlari degerlendirilen hayvanlar
randomize olarak gruplandi ve 7 gtin, gtinde iki kez olacak sekilde agmatin uygulandi. Davranis testleri tekrarlandiktan sonra beyin do-
kulari ¢ikarilan gruplarda malondialdehid (MDA), glutatyon (GSH) dtizeyleri ve miyeloperoksidaz (MPO) aktivitesi degerlendirildi.

Bulgular: Alzheimer olusan hayvanlarda belirgin kognitif bozukluklar gértiltirken agmatin tedavisinin bu etkiyi biiytik oranda ge-
ri cevirdigi gortildi. Kognitif fonksiyon bulgularina paralel olarak STZ grubunda GSH dtizeyinde azalma, MDA ve MPO dtizeylerinde
artma gordlmustur. Agmatin tedavisi STZ ile olusan ve oksidatif hasarin géstergesi olan bu parametreleri de istatistiksel olarak anlam-
Ii bir bicimde degistirmistir.

Yorum: Bu calismanin sonuglari agmatinin hem kognitif hem de oksidatif hasar agisindan koruyucu oldugunu, endojen bir mad-
de olarak agmatinin Alzheimer etyopatogenezinde 6nemli bir diizenleyici olabilecegini distindtrmustdir.

Anahtar Kelimeler: Agmatin, Alzheimer, oksidan hasar, 6grenme ve bellek.

ABSTRACT

Objective: Alzheimer's disease is a neurodegenerative disorder characterized by irreversible and progressive loss of memory fol-
lowed by complete dementia. One of the main mechanism in etiology of the disease is oxidative damage and therefore, the effecti-
veness of antioxidant drugs has been investigated. This study is designed to evaluate the effect of agmatine which has been propo-
sed to have antiinflammatory and neuroprotective effects.

Materials and Methods: Male Spraque Dawley rats were divided into 4 groups: control, sham operated, streptozotosin (STZ)
and STZ + Agmatine (40 mg/kg, IP). In order to induce Alzheimer’s model 3 mg/kg STZ i.c.v was applied bilaterally 2 times, 48 ho-
urs apart and waited for 14 days. Animals were tested in passive avoidance and Morris's water maze tasks to evaluate learning and
memory functions. Animals were than divided into groups and received agmatine for 7 days twice daily. After repeating behavioral
tests brain tissues were collected to evaluate malondialdehyde (MDA), glutathione (GSH) levels and myeloperoxidase (MPO) activity.

Results: There was an enormous defect in cognitive functions of STZ group whereas agmatine treatment significantly reversed
this effect. Parallel to cognitive function data there was a decrease in GSH and increase in MDA and MPO levels. Agmatine treat-
ment has also changed these parameters, which are induced by STZ and markers of oxidative damage, significantly.

Conclusion: The results of this study showed that agmatine has a protective effect both on cognitive and oxidative damage. Mo-
reover, as an endogenous substance agmatine might be an important modulator in etiopathogenesis of Alzheimer’s disease.

Key Words: Agmatine, Alzheimer's disease, oxidative damage, learning and memory.
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3-Nitropropiyonik Asit ile Olusturulan Sican Modeline Deferioksamin ve Alfa-Lipoik Asitin Etkisi:
Biyokimyasal ve Immiinchistokimyasal Bir Calisma

Effects of Alpha-Lipoic Acid and Deferrioxamine on 3-Nitropropionic Acid Induced Rats:
A Biochemical and Immunchistochemical Study
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OZET

Amacg: 3-Nitropropiyonik asit (NP) fungal bir toksin olup, Krebs déngusu ile elektron-tasima zincirinde yer alan stiksinat dehidro-
genaz enziminin aktivitesini inhibe etmektedir. NP'nin sicanlara sistemik uygulamalari, Huntington hastaligi (HH) benzeri koreiform
hareketlere ve striatal lezyonlara neden olmaktadir. Onceki calismalarimiz serbest radikallerin NP ile olusturulan HH patogenezinde
6nemli bir rol oynadigini ortaya koymustur. Bu ¢alismada hidrofilik ve hidrofobik bir antioksidan olan alfa lipoik asit (LA) ile demir tu-
tucu bir molekdil olan deferrioksaminin (DE) NP verilen sicanlara etkisi arastirildi.

Gereg ve Yontem: Sprague-Dawley sicanlara (14 haftalik, disi, n= 64) 20 mg/kg/gtin NP verildi. Tedavi amagcl LA (35 mg/kg/gtin)
ve DE (10 mg/kg/gtin) es zamanli uygulandi. On glinlik uygulama sonrasi sicanlar sakrifiye edilerek, beyinleri ¢ikarildi. Striatumun bi-
rinci parcasi kemiltiminesans (KL) yéntemi ile serbest radikal élctimdi icin kullanildi. ikinci parca ise streptavidin-biotin peroksidaz im-
muinohistokimya boyama yéntemi ile MPO ekspresyonunu gdéstermek icin kullanildi.

Bulgular: Bulgularimiz, lusigenin (O2.-) ve luminol (.OH, H,0,, HOCI) aracili KL'nin NP-uygulanan sicanlarda arttigini gésterdi (p<
0.001). LA ve DE bu etkiyi anlamli olarak azaltti (p< 0.001). MPO immtinoekspresyonu NP verilen grupta anlamli olarak artmis bulun-
du (p< 0.001). NP uygulanan sicanlara LA ve DE verilmesi MPO immuinoekspresyonunu artirdi (p< 0.001). LA'nin tek basina uygulan-
masl da benzer sonuglar gosterdi.

Yorum: Bulgularimiz LA ve DE'nin serbest radikal olusumunu azalttigini, fakat MPO immuinoekspresyonunu arttirdigini gsterdi.
Sonug olarak LA, NP ile olusturulan hasari MPO aracili bir mekanizma ile ortadan kaldirmasi olasilikli grtintirken, DE Fenton reaksiyo-
nu lzerinden etkisini géstermektedir.

Anahtar Kelimeler: 3-nitropropiyonik asit, Huntington hastaligi, myeloperoksidaz immtinoekspresyonu, serbest radikaller.

ABSTRACT

Objective: 3-Nitropropionic-acid (NP) is a fungal toxin, which inhibits succinate dehydrogease activity in both of Krebs cycle and
electron-transport chain. Systemic administration of NP to rats results with choreiform movements and lesions in striata, such as Hun-
tington’s disease (HD). Our previous studies have shown that free radicals are important in the pathogenesis of NP induced HD mo-
del. In this study, alpha-lipoic-acid (LA) a hydrophilic and hydrophobic antioxidant and deferrioxamine (DE), an iron chelator, was used
for the treatment of 3-NP induced rats.

Materials and Methods: Sprague-Dawley rats (14 weeks old, female, n=64) were included in the study. 3-NP was given at a
dose of 20 mg/kg/day, LA (35 mg/kg/day) and DE (10 mg/kg/day) are also given at the same time. After 10 days rats were sacri-
ficed, their brains were removed and first striatal part was used for free radical determination with chemiluminescence (CL) method.
Immunoexpression of MPO was performed to the second part of the striata using the standart streptavidin-biotin-peroxidase immo-
nohistochemical staining method.

Results: Results have shown that lucigenin (02.-) and luminol (.OH, H,0,, HOCI) enhanced CL is increased in NP-induced rats
(p< 0.001). LA and DE reduced this effect (p< 0.001) significantly. MPO immunoexpression was increased in NP-group (p< 0.001).
LA and DE administration to NP induced rats increased MPO-immunoexpression (p< 0.001). LA alone also increased this effect, too.

Conclusion: Our results have suggested that LA and DE reduced free radical formation, but increased MPO-immunoexpression.
It is well possible that LA used a MPO mediated and DE used Fenton-reaction inhibition by the prevention of NP induced injury in
rats.

Key Words: 3-nitropropionic acid, Huntington’s disease, myeloperoxidase immunoexpression, free radicals.
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Penisilin Modeli Deneysel Epilepside Fenitoinin Etkisi: Elektrofizyolojik Bir Calisma

The Effects of Phenytoin on Penicillin Induced Epileptic Activity: An Electrophysiologic Study
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OZET
Amag: Bu calismada sicanlarda fenitoinin penisilin ile olusturulmus epileptik aktiviteye etkisini arastirdik.

Gereg ve Yéntem: Bu calisma icin Ondokuz Mayis Universitesi Hayvan Deneyleri Yerel Etik Kurulundan izin alindi. Bu amacla 20
adet 170-270 g agirliginda disi sican (Wistar albino) kullanildi. Sicanlar kontrol grubu ve deney grubu olarak ikiye ayrildi. Sicanlar ure-
tan ile anesteziye alindiktan sonra, sol somatomotor korteksleri operasyon ile acildi. Stereotaksik alete yerlestirilip, tespit edildikten
sonra kayit elektrodlari korteks tzerine yerlestirildi. Power Lab ile elektrofizyolojik kayit alinmaya baslandi. Kontrol grubunda olanla-
ra, koordinatlari tespit ettikten sonra 500 IU penisilin G intraserebroventrikuler (ICV) olarak uygulandi. Deney grubuna ise penisilin G
enjeksiyonundan 30 dakika 6nce fenitoin 60 mg/kg dozda intraperitoneal olarak verildi. Her iki grupta penisilin G enjeksiyonundan
itibaren 3 saat sure ile kayit alindi. Deneylerin sonunda kontrol grubu (penisilin) ve deney grubunun (fenitoin + penisilin) spike fre-
kanslari ve amplitlidleri analiz edildi. Analiz verilerinin penisilin uygulamasini takiben her 10. dakikalari karsilastirildi.

Bulgular: Deneylerin sonunda kayitlardan elde edilen analiz sonuglarina istatistiksel olarak t testi uygulandi. Kontrol ve deney
gruplari spike frekansi agisindan anlamli bir fark gostermedi (p> 0.05). Spike amplittidleri ise deney grubunda kontrol grubu ile karsi-
lastirldiginda anlamli derecede azalmisti (p< 0.05).

Yorum: Bu calismaya gére, deneysel penisilin epilepsisi modelinde fenitoinin spike frekansini etkilemedigi fakat spike amplittidu-
nu anlamli bir sekilde azalttigi sonucuna varildi.

Anahtar Kelimeler: Epilepsi, penisilin, fenitoin, sican.

ABSTRACT
Objective: In this study we investigated the effect of fenitoin on penicillin induced epileptic activity in rats.

Materials and Methods: Permission of the study was taken from Animal Experiment Local Ethic Commettee of Ondokuz Ma-
yis University. 20 female Wistar albino rats weighing 170- 270 g were used. The rats were divided into two groups: as control and
experimental group. The rats were anaesthetized with urethane (1.25 g/kg IP) and the left somatomotor cortex was opened with
surgical operation. Following this, the rats were placed to the stereotaxic apparatus and fixated. Recording electrodes were placed
on the surface of the somatomotor cortex. Electrophysiologic recording was taken with Power Lab instrument In the control group,
500 IU penicillin G was given intracerebroventricularly (ICV) after the coordinates were determined. The experimental group received
an intraperitoneal injection of phenytoin in a dose of 60 mg/kg 30 minutes before penicilin G application. 3 hours recording was car-
ried out in each group after penicillin injection. At the end of the experiments, spike amplitudes and frequencies of control (penicil-
lin) and experimental (phenytoin + penicillin) groups were analized. Every 10 minutes of data analizes following Pen G application
were compared.

Results: Student-t test was applied to the analize results obtained from the recordings. The control and experimental groups did
not significantly differ in the spike frequency (p> 0.05). Spike amplitudes were depressed in experimental group significantly when
compared with the control group (p< 0.05).

Conclusion: According to this study, in the experimental penicillin epilepsy model, phenytoin did not effect the spike frequency
but it decreased the spike amplitude significantly.

Key Words: Epilepsy, penicillin, phenytoin, rat.
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Deneysel Epilepsinin Tutusma Modeline Kalsiyum Kanal Blokeri Nitrendipinin Etkisi

Effects of Nitrendipin, A Calcium Channel Blocker, on Kindling Model of Experimental Epilepsy
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OZET

Amag: Hicre igine asiri kalsiyum girisinin epileptik desarjlari tetiklemekten sorumlu oldugu bilinmektedir. Pentilentetrazol tekrar
eden subkonvlilsif dozlarda deney hayvanlarina uygulandidinda, zamanla tutusma modeli olusur. Tutusma, temporal lob epilepsinin
hayvan modeli olarak siklikla kullanilmaktadir. Sunulan calismada, pentilentetrazol ile tutusma modeli olusturulmus sicanlarda nitren-
dipinin etkileri incelendi.

Gereg ve Yéntem: Calisma icin Ondokuz Mayis Universitesi Hayvan Deneyleri Yerel Etik Kurulundan izin alindi. Calismada 30 adet
200-250 g erkek wistar albino sican kullanildi. Tutusma modelini olusturmak igin pentilentetrazol 35 mg/kg intraperitoneal (IP) ola-
rak haftada 3 guin verildi. Sicanlar, normal kontrol, pentilentetrazol (PTZ) ile tutusma modeli olusturulmus kontrol, PTZ ile tutusma
modeli olusturulmus + 2.5 mg/kg IP nitrendipin, PTZ ile tutusma modeli olusturulmus + 5 mg/kg IP nitrendipin ve PTZ ile tutusma
modeli olusturulmus + 10 mg/kg IP nitrendipin verilen hayvanlar olarak ayrildi. Elektrofizyolojik yéntemle kayit almak icin sicanlarin
kafatasina kalici vida elektrod sistemi yerlestirildi. Uyanik hayvanlarda elektrokortikografik aktivite kayit edildi ve konvdilsif davranisla-
ri siniflandirildi.

Bulgular: Tutusma modeli olusturulmus hayvanlarda nitrendipinin 2.5 mg/kg ve 10 mg/kg’lik dozlar spike frekansini ve davra-
nig skorlamasina gdre evreyi istatistiksel olarak anlamli oranda etkilemedi. Nitrendipinin 5 mg/kg'lik dozu spike frekansini istatistiksel
agidan anlamli oranda azaltti (p< 0.005). Davranis skorlamasina gore evreyi anlamli oranda etkiledi (p< 0.05).

Yorum: Kalsiyum kanal blokeri nitrendipinin 5 mg/kg'lik dozu pentilentetrazol ile olusturulan tutusma modelinde epileptiform ak-
tiviteyi 6nemli dlclide baskiladi. Ancak nitrendipinin 2.5 mg/kg ve 10 mg/kg’lik dozlari etkili bulunmadi.

Anahtar Kelimeler: Epilepsi, kalsiyum, tutusma, pentilentetrazol, nitrendipin.

ABSTRACT

Objective: It is known that excessive calcium entrance to the cells usually trigger epileptic discharges. The term ‘kindling’ refers
to a phenomenon whereby repeated administration of an initially subconvulsive stimulus results in progressive intensification of se-
izure activity. Kindling of seizures is the most widely used animal model of temporal lobe epilepsy. In this study, the effects of nitren-
dipine on pentylenetetrazol-kindled convulsions in rats were investigated.

Materials and Methods: This study was approved by the Ethics Committee of Ondokuz Mayis University. Thirty male Wistar al-
bino rats weighing 200-250 g were used. In order to produce the kindling state, a dose of 35 mg/kg pentylenetetrazol was injected
intraperitoneally (IP) three times a week. Rats were divided into normal control, pentylenetetrazol (PTZ) kindled control, PTZ kindled
+ 2.5 mg/kg IP nitrendipine, PTZ kindled + 5 mg/kg IP nitrendipine and PTZ kindled + 10 mg/kg IP nitrendipine treatred groups. Ani-
mals from all groups were chronically implanted with stainless steel electrodes. Electrocorticographic activities were obtained from
awake animals and their convulsive behaviours were classified.

Results: In the kindled group, 2.5 mg/kg and 10 mg/kg nitrendipine doses did not effect the spike frequency and seizure sta-
ge. Whereas, 5 mg/kg nitrendipine significantly supressed spike frequency (p< 0.05) and reduced seizure stage (p< 0.05).

Conclusion: In the pentylenetetrazol kindling model, calcium channel blocker nitrendipine in a dose of 5 mg/kg depressed epi-
leptiform activity significantly. However 2.5 mg/kg and 10 mg/kg doses of nitrendipine were not effective.

Key Words: Epilepsy, calcium, kindling, pentylenetetrazole, nitrendipine.
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Genetik Absans Epilepsi Sican Modelindeki Kindling Direncinde Substansiya Nigra’nin Rolii

The Role of Substantia Nigra in Kindling Resistance in Genetic Model of Absence Epilepsy
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OZET

Amac: “"Genetic Absence Epilepsy Rats from Strasbourg (GAERS)" irki sicanlar tipik absans epilepsinin iyi tanimlanmis modellerin-
den biridir. Son yillarda yapilan ¢calismalarda, bu irkin amigdala, hippokampal ve peririnal kortikal kindling modelleriyle olusturulan par-
siyel nébetlerin ilerleyisine karsi direncli oldugu gésterilmistir. Substansiya nigra pars retikulata konvdilsif ve konvlilsif olmayan nébet-
lerin kontrol eden kritik bir beyin boélgesi olarak bilinmektedir. Bu calismada absans epilepsili sicanlarda gézlenen kindling direncinde
substansiya nigranin roltinti tanimlamayi amacgladik.

Gereg ve Yontem: Yetiskin, erkek GAERS sicanlarda substansiya nigraya cift tarafli olarak kilavuz kantil, sag bazolateral amigda-
laya uyari/kayrt elektrotu, korteks tizerine kayit elektrotlari yerlestirildi. Ard-desarj esiklerinin belirlenmesinin ardindan her kindling uya-
risindan 30 dakika 6nce bir Na+ kanal blokeri olan %2’lik lidokain (her taraf icin 500 nL) bilateral olarak enjekte edildi. Kontrol gru-
buna ise serum fizyolojik enjeksiyonlari yapildi. Uyarilara glinde 2 kez olmak tzere 5. evre ndbet gézlenen ya da maksimum uyari sa-
yisina (30) ulasana kadar devam edildi.

Bulgular: Substantiya nigraya fokal lidokain uygulamalari GAERS irki sicanlarda amigdaloid kindling direncini ortadan kaldirmis-
tir. Lidokain enjekte edilen GAERS grubu ortalama 20.0 + 0.6 uyarida 5. evre nébete ulasirken, kontrol grubundaki hayvanlar maksi-
mum sayidaki kindling uyarisi sonrasinda dahi 2. evre nobette kalmislardir.

Yorum: Sonuglarimiz, kindling stireci boyunca substansiya nigranin gecici olarak baskilanmasinin GAERS irki sicanlarda limbik né-
betlere karsi gézlenen direnci ortadan kaldirdigini gostermektedir. Bu bulgu, substansiya nigranin genetik absans epilepsinin bu mo-
delinde g6zlenen kindling direncinde rol oynayan 6nemli bir bélge oldugunu ortaya gikarmaktadir.

Anahtar Kelimeler: Absans epilepsi, GAERS, kindling direnci, substansiya nigra.

ABSTRACT

Objective: Inbred Genetic Absence Epilepsy Rats from Strasbourg (GAERS) is one of the well-validated genetic models of typical
absence epilepsy. This strain is resistant to progression of partial seizures induced by amygdaloid, hippocampal and perirhinal corti-
cal kindling. Substantia nigra pars reticulata is known to be critical structure that controls convulsive and non-convulsive seizures. In
this study, we aimed to define the role of subtanstia nigra in kindling resistance in this absence epileptic rat strain.

Materials and Methods: Adult, male GAERS were implanted with bilateral guide cannulas into the substantia nigra and recor-
ding/stimulation electrodes were put into the right basolateral amygdala and over the cortex. The rats received bilateral injections of
%2 lidocain, a Na+ channel blocker (500 nL/per side) 30 min before each kindling stimulation at the their afterdischarge threshold.
The control group received bilateral injections of saline instead of lidocain. Animals received kindling stimulation twice daily until they
reached stage 5 seizures, or the maximum number of stimulations (30) have been delivered.

Results: Focal application of lidocain into the substantia nigra eliminated the resistance to amigdaloid kindling. Lidocain injected
GAERS group reached stage 5 seizures after 20.0 + 0.6 stimulations whereas control group stayed at stage 2 seizures even after the
maximum number of stimulations.

Conclusion: Suppression of the substantia nigra during kindling progress eliminates the resistance to limbic seizures in GAERS.
This result reveals that substatia nigra is important site underlying this resistance in this model of genetic absence epilepsy.

Key Words: Absence epilepsy, GAERS, Kindling resistance, Substantia nigra.
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Deneysel Parkinson Maodelinde Vazoaktif intestinal Peptit (VIP)'in Antioksidan ve
Antiapoptotik Etkileri
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Parkinsonian Rats
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OZET

Amag: Parkinson hastaligi (PH) substansia nigradan stiatuma uzanan dopaminerjik néronlarin kaybina bagl olarak gelisen yaygin
bir nérodejeneratif hastalik olup simdiye kadar hastaliga karsi etkin bir tedavi gelistirilememistir. PH neden/nedenleri ¢cok faktérld olup
inflamasyon, oksidatif stres ve apoptozun hastalik patolojisinde énemli rol oynayabilecegi ileri stirdilmektedir. Vazoaktif intestinal pep-
tit (VIP) 28 aminoasitli endojen bir néroprotektif peptit olup antioksidan, antiapoptotik, antiinflamatuvar etkileri bulunmaktadir. Da-
ha 6nceki calismalar VIP'in PH tedavisi icin kullanilabilecek bir aday molekdil oldugunu desteklemektedir. Bu calismada, 6-hidroksido-
pamin ile olusturulmus deneysel PH modelinde VIP'in antiapoptotik ve antioksidan etkileri arastirilmistir.

Gereg ve Yontem: Korpus striatum homojenatlarinda antioksidan enzimlerin aktivitesi [stiperoksit dismutaz (SOD) ve katalaz
(CAT)], lipid peroksidasyonu, DNA kiriklari ve nitrik oksit (NO) seviyeleri élctildti. Deneyler, 3 grupta 24 genc-eriskin Sprauge-Dawley
sican kullanilarak yapildi. Grup I, kontrol; Grup Il, 6-OHDA lezyonlu; Grup IlI, VIP ile tedavi edilen. VIP (25 ng/kg) (Sigma-USA) teda-
visi ilk enjeksiyon intrastriatal 6-OHDA ugulamasindan 1 saat sonra yapilmak kaydiyla 15 gtinltk bir tedavi stireci icerisinde her 2 gtin-
de bir tekrarlandi. SOD, CAT, malondialdehit (MDA) ve DNA kiriklari spektrofotometrik olarak, NO dtizeyleri kapiller elektroforez yén-
temi ile striatal homejenizatlarda 6lctildu.

Bulgular ve Yorum: Bu calismada 6-OHDA uygulamasi korpus striatumda oksidatif stresi, lipid peroksidasyonunu ve DNA kiril-
malarini anlamli olarak artirmistir. VIP antioksidan ve antiapoptotik bir etki géstererek, néronlari oksidatif stresten ve apoptozdan an-
lamli derecede korumustur.

Anahtar Kelimeler: Apoptoz, nitrik oksit (NO), oksidatif stres, Parkinson hastali§i, vazoaktif intestinal peptit (VIP).

ABSTRACT

Objective: Parkinson'’s disease (PD) is a common neurodegenerative disorder with no effective treatment, characterized by mas-
sive degeneration of dopaminergic neurons in the substansia nigra. Reason(s) of PD is to be multifactorial. It has been suggested that
inflammation, oxidative stress and apoptosis may be crucial for PD pathology. Vasoactive intestinal peptide (VIP) is a 28 amino acid
endogenous peptide, which has anti-apoptotic, antioxidant, and neuroprotective effects. Recent studies showed that VIP might be a
good candidate agent for the treatment of PD. In this study anti-apoptotic and anti-oxidant actions of VIP have been investigated on
6-hydroxidopamine (6-OHDA) lesioned rat model of PD.

Materials and Methods: Anti-oxidant enzymes activity [superoxide dismutase (SOD) and catalase (CAT)], lipid peroxidation, nit-
ric oxide and DNA fragmentation were measured in the striatum of 6-hydroxidopamine (6-OHDA) lesioned rats. 24 Young adult Spra-
uge-Dawley rats were used. Animals were divided into three groups: Group |, sham operated; Group Il, 6-OHDA leisoned; Group I,
VIP treated. VIP (Sigma-USA)-injected (25 ng/kg) every 2 days throughout 15 days. The first IP injection of VIP was made 1h after
the intrastriatal 6-OHDA microinjection. SOD, CAT, malondialdehyde (MDA) and DNA fragmentation were measured by spectropho-
tometrically, and NO levels were measured by capillary electrophoresis in homogenates of corpus striatum.

Results and Conclusion: 6-OHDA significantly induced oxidative stress, lipid peroxidation and DNA fragmentation in the corpus
striatum of the rats. VIP significantly protected neuronal tissue from oxidative stress and apoptosis by reducing lipid peroxidation,
DNA fragmentation and NO levels in the corpus striatum.

Key Words: Apoptosis, nitric oxide (NO), oxidative stress, Parkinson’s disease, vasoactive intestinal peptides (VIP).
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Parkinson Hastaligi Modelinde Cox2 immiinreaktivitesi Uzerine
Dokosaheksaenoik Asit (DHA)’in Etkisi
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a Model of Parkinson Disease
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OzZET

Amacg: Beyinin fosfolipidler icerisinde baslica coklu doymamis yag asidi (polyunsaturated fatty acid-PUFA) olan (DHA), normal htic-
resel fonksiyonlar icin esansiyel fosfolipidlerden birisidir. Parkinson hastaligi (PD) gibi nérodejeneratif hastaliklarda PUFA miktarinda
gorilen énemli derecede dsus, beyin islevlerinde yetersizliklere de neden olmaktadir. Kesin mekanizmasi bilinmemekle birlikte,
DHA'nin PLA2 aktivitesini, arasidonik asit tiretimini ve COX2 ekspresyonunu azalttigi gdsterilmistir. Calismanin amaci PD modelinde,
DHA desteginin koruyucu rollint arastirmak icin Cox2 ve caspase-3 immuinreaksiyonunu incelemekti.

Gereg ve Yontem: Bu calismada Parkinson hastaligi modeli olusturmak icin dopaminerjik nérodejenerasyon olusturan nérotok-
sik 1-metil-4-fenil-1, 2, 3, 6- tetrahdropyridine (MPTP) kullanildi. Siganlar; Kontrol, DHA-tedavi (DHA), MPTP uygulanmis Parkinson mo-
deli (MPTP), MPTP-uygulanmis DHA-tedavili (MPTP + DHA) olmak Uizere dért gruba ayrildilar. Tirozin hidroksilaz (TH), Cox2 ve kaspaz-
3 ekspresyonlart immtuinhistokimya yéntemiyle degerlendirildi.

Bulgular: Dopaminerjik néron sayilari MPTP grubunda bariz olarak azalmisken, MPTP + DHA grubunda kontrollere yakin bulun-
du. Kaspaz-3 ve Cox-2 MPTP grubunda yogun immuin boyanma gdsterirken bu yogunluk MPTP + DHA grubunda daha dustiktu.

Yorum: MPTP dopaminerjik néronlarda (NF)-KappaB'yi aktive ederek Cox2 ekspresyonunu artirip apoptoza neden olmaktadir. Ay-
rica, DHA tedavisi deneysel Parkinson modelinde dopaminerjik néronlari hticre dltimtine karsi 6nemli élgtide korumaktadir.

Anahtar Kelimeler: Kaspaz-3, Cox2, dokosaheksaenoik asit, Parkinson modeli, tirozin hidroksilaz.

ABSTRACT

Objective: Docosahexaenoic acid (DHA), a major polyunsaturated fatty acid (PUFA) in the brain, is essential for normal cellular
function. Parkinson’s disease (PD) often exhibit significant declines in PUFAs, which may contribute to declines in brain functions.
DHA has been shown to cause a decrease in the activity of phospholipase A2, in the production of arachidonic acid and in the exp-
ression of cyclooxygenase 2 (Cox2). The aim of this study was to observe the effects of Cox2 and Caspase-3 immunoreaction by in-
vestigating the protective role of DHA supplementation to a model of PD.

Materials and Methods: In this study 1-methyl-4-phenyl-1, 2, 3, 6-tetrahdropyridine (MPTP) neurotoxin that induces dopaminer-
gic neurodegeneration was used to create a Parkinson’s model. The rats were divided into; control, DHA-treated (DHA), MPTP-indu-
ced (MPTP), MPTP-induced + DHA-treated (MPTP + DHA) groups. Tyrosine hydroxylase (TH), Cox2 and Caspase-3 were evaluated by
immunohistochemistry.

Results: Dopaminergic neuron numbers were clearly decreased in MPTP group that were found to be sparse and disorganized
when compared to the other groups. In the MPTP + DHA group, the neuron processes were more organized when compared to the
MPTP group. As a result of this, DHA administration recovered dopaminergic neurons as shown by TH immunohistochemistry. Also,
Caspase-3 and Cox2 showed strong immunostaining intensity in MPTP group, which was lower than the MPTP + DHA group.

Conclusion: MPTP has been shown to activate nuclear factor (NF)-KappaB and increase the expression of Cox2, causing apop-
tosis in the dopaminergic neurons. Moreover, DHA supplementation to experimental Parkinson model significantly protects dopami-
nergic neurons against cell death.

Key Words: Caspase-3, Cox2, docosahexaenoic acid, Parkinson model, tyrosine hydroxylase.
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OzET

Amag: Santral sinir sisteminde parvalbumin (PV) ya da somatostatin (SS) eksprese eden iki majér GABAerjik interndron alt tipi
mevcuttur. Bu Ca*%baglayici proteinlerin normal gelisim sirasinda ve kortikal displazi (CD) durumunda nasil diizenlendigi acik degil-
dir. Calismamizda bu molekdillerin normal sicanlarda ve CD hayvan modelindeki gelisimsel ekspresyonunu arastirdik.

Gereg ve Yontem: Gebe sicanlara 17. gestasyonel glinde radyasyon uygulandi ve postnatal (PN) 1°den 45 gline kadar olan yav-
rular deneyde kullanildi. Perflizyon fiksasyonu (%4 paraformaldehit) uygulanan sicanlardan elde edilen beyin dokularina postfiksas-
yon ve kriyo-koruma islemleri yapildi. Korteksin kriyostat ile alinan koronal ve sagital kesitleri monoklonal PV ve SS antikorlari ve flo-
rokrom konjlige sekonder antikorla muamele edildi. Boyanmalar daha sonra floresan mikroskopla incelendi ve “NIH Image Analysis”
programi ile analiz edildi.

Bulgular: Kontrol korteksinde PV ekspresyonu PN10, SS ekspresyonu ise PN3'ten itibaren gézlendi. CD grubunun tiim yas grup-
larinda PV ve SS-pozitif néron yogunlugunun kontrole gére azaldigi gézlendi. CD grubunda PN3 ile PN5 arasi hayvanlarin korteksleri-
nin heterotopik alanlarinda SS-pozitif néron yogunlugunun, heterotopik olmayan alanlardakine gére daha az oldugu gérdldu. Hete-
rotopik kortekste, kontrol grubunda oldugu gibi, PV ve SS ekspresyonundaki artisin PN gelisimle paralellik gésterdigi izlendi.

Yorum: Kortikal PV ve SS ekspresyonunun gelisimsel olarak diizenlenmektedir. SS ekspresyonu PV ekspresyonundan énce orta-
ya ¢lkmaktadir. Calismamizda, in utero radyasyon uygulanan sicanlarda tim yas gruplarinda PV ve SS-pozitif néron yogunlugunun
azaldigi bulgusu, CD in utero radyasyon modelinde GABAerjik sistemdeki farkliliklari yansitmaktadir.

Anahtar Kelimeler: Kortikal displazi, parvalbumin, somatostatin, internéron.

ABSTRACT

Objective: Two major subtypes of GABAergic interneurons which either express parvalbumin (PV) or somatostatin (SS) have be-
en documented in the CNS. It is not clear how these Ca™2-binding proteins are regulated during normal development and in cortical
dysplasia (CD). In this study, we examined the expression of these molecules in normal development and in an animal model of CD.

Materials and Methods: Pregnant rats were irradiated on gestational day 17 and offsprings (Postnatal [PN] 1-45) were used.
Animals were perfused with 4% paraformaldehyde. After postfixation and cryoprotection of brain tissues, cryostat coronal and sa-
gittal sections of the cortex were obtained. Sections were incubated with monoclonal PV/SS antibodies and fluorochrome conjuga-
ted secondary antibody. Staining was analyzed under fluorescence microscope with NIH Image Analysis software.

Results: PV expression was observed to begin after P10, and SS after PN3. In CD group, density of PV and SS-positive neurons
were found to be decreased compared to control group at all ages. At PN3-5, density of SS-positive neurons was decreased in hete-
rotopic region, compared to remaining dysplastic area. In heterotopic cortex, increase in PV and SS expression was in parallel with
PN development, as it was found in control group.

Conclusion: The expression of cortical PV and SS is developmentally regulated. Onset of SS expression occurs earlier than that
of PV. Our finding that the density of both PV- and SS-positive neurons is reduced at all ages in irradiated rats, further elucidates ab-
normalities in the GABAergic system in the in utero irradiation model of CD.

Key Words: Cortical dysplasia, parvalbumin, somatostatin, interneuron.
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OZET

Amacg: Daha 6nce yaptigimiz calismalarda VEGF'nin (Vascular Endothelial Growth Factor) néroprotektif etki ve mekanizmalarini
VEGF transgenik fareler kullanarak beyin felci sonrasi (Kilic et al., 2006a) ve optik sinir aksotomisi sonrasi retinal ganglion hticrelerin
lizerinde calistik (Kilic et al., 2006b). Devam eden bu ¢alismalarimizda ise subakut VEGF tedavisinin damarlasmaya, beyin plastisitesi
ve fonksiyonel iyilesmeye olan etkilerini arastirdik..

Gereg ve Yontem: Orta serebral arterin 30 dakikalik tikanmasini takip eden 3. glinde lateral ventrikile sabitlenen miniosmotik
pompa yardimiyla C57/BL6 farelerini 30 gtin boyunca VEGF (0.003 veya 0.015 pg/gtin) ile tedavi ettik. Beyin felci dncesinden bagla-
narak testlere gére farkli gtinlerde fonksiyonel iyilesmenin arastirilmasi amaciyla RotaRod (Motor koordinasyon), Grip strength (Pare-
tik kavrama gicti), Open field (Aktivite) ve elevated 0 maze (Korku) testlerini uyguladik. Deneylerin sonlandirilmasindan 7 gtin énce
akonal plastisitenin arastiriimasi amaciyla kontralateral kortekse aksonal isaretleyicilerden BDA, ipsilateral kortekse Ca-Blue enjeksiyon-
lart yaptik. Bunlara ilaveten iskemik ve noniskemik bélgelerdeki yasayan hticre sayisi (NeuN boyamasi) ve yeni kapillar (CD-31 boya-
masl) olusumunu degerlendirdik.

Bulgular: Ytksek doz VEGF (0.015 pg/gtin) ile tedavi edilmis farelerde motor fonksiyonlarin kontrole gére zamana bagl iyilesti-
gini (Rotarod ve grip strength testleri), VEGF'nin travma sonrasi olusan korku davranismalarini iyilestirmedigini, yasayan néron sayisi-
nin ve iskemik bélgede damarlagmanin arttigini belirledik. iskemik olmayan bélgelerde VEGF'nin damarlasma tizerine bir etkisi olma-
digini gézlemlendi. Enjekte edilen aksonal traserlerin analizleri sonrasinda kontralateral hemisferden iskemik hemisfere kortikobulbar
projeksiyonlarin arttigini belirledik.

Yorum: Bu calismada VEGF'nin doz bagimli olarak beyin felci iyilesmesine olan etkileri dederlendirildi. Elde ettigimiz bulgularimiz
VEGF'nin beyin felcinin neden oldugu davranis bozukluklarini diizelttigini ve aksonal reorganizasyon ve damarlasmayi artirdigini gés-
termektedir.

Anahtar Kelimeler: VEGF, beyin felci, beyin plastisitesi, aksonal btiytime.

ABSTRACT

Objective: In our previous studies, we have analyzed neuroprotective effect- and mechanism of VEGF after focal cerebral ische-
mia (Kilic et al., 2006a) and retinal ganglion cell injury, induced by optic nerve transection (Kilic et al., 2006b) in mice. The aim of
this study is to evaluate post-acute effects of VEGF on brain plasticity and functional recovery after brain ischemia.

Materials and Methods: Three days after 30 minutes of middle cerebral artery occlusion, we have treated the C57/BL6 mice
with saline or human VEGF (0.003 or 0.015 pg/day) by using a miniosmotic pump for 30 days by intracerebroventricular infusion.
Prior to stroke and at defined time-points thereafter, animals were carried out to behavioral motor (Rotarod, grip-strength, open fi-
eld) and non-motor neuropsychological (dark-light, elevated 0-maze) tests. Seven days before finishing the experiments, a 10% solu-
tion of the axonal tracer BDA (contralateral to ischemic hemisphere) and Ca-Blue (contralateral to ischemic hemisphere) were injec-
ted into the motor cortex for tract tracing of the contralateral and ipsilateral pyramidal tracts. In addition, we have analyzed neuro-
nal survival (NeuN staining) and re-vascularization (CD-31 staining) after ischemic injury.

Results: Our results by treating animals using a high dosage of VEGF (0.015 pg/day) show that VEGF leads to a gradual impro-
vement of motor recovery, as evidenced by Rotarod and grip strength tests, which slowly evolved over 60 days post-stroke. This en-
hanced motor recovery was achieved at the expense of an increased anxiety, which was noticed in VEGF-treated as compared with
sham animals. We have also observed that VEGF treatment increases the number of surviving neurons and capillaries in the ischemic
area but not in non-ischemic area. Evaluation of axonal tracers shows that VEGF treatment increases corticobulbar projections from
contralateral hemisphere to ipsilateral and contralateral.

Conclusion: We currently established dose-response relationships of VEGF's recovery-promoting actions after stroke. We provi-
de evidence that VEGF treatment improves ischemia induced behavioural abnormalities, axonal reorganization and re-vascularization.

Key Words: VEGF, stroke, brain plasticity, axonal outgrowth.
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Nogo-A Proteinin Reperfiizyon Sonrasi Hiicre Yasamina Olan Etkileri

Role of Nogo-A in Neuronal Survival in the Reperfused Ischemic Brain
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OZET

Amacg: Oligodentrositler tarafindan Uretilen Nogo, MAG and Ompg gibi proteinler hasar sonrasi aksonlarin rejenerasyonunu en-
gellemektedirler. Daha 6nce yapilan calismalar Nogo-A'nin, inaktivasyonunun beyin felci sonrasinda beyin plastisitesi ve fonksiyonel
iyilesmeyi artirdigini géstermektedirler. Bununla beraber NogoA protein inaktivasyonunun reperflizyon sonrasi beyin hasarina olan et-
kileri bilinmemektedir.

Gereg ve Yoéntem: ilk grup calismamizda C57BL/6j farelerinden tiretilen NogoA proteinini kodlayan genleri cikarilmis (knockout)
ve kontrol farelerine 30 dakikalik beyin iskemisi ve 96 saatlik reperflizyon uygulandi. NogoA knockout farelerinde 6lim oranlarinin ve
olusan iskemik hasarin buytk olmasi, NogoA proteininin hticre yasaminda etkin rol oynayabilecegi dustincesiyle ikinci grup calismalar-
la deneylere devam edildi. Normal C57BL/6j farelerinin lateral ventrikdillerine Anti-NogoA antikoru ve kontrol IgG'yi miniozmotik pom-
pa ile beyin felcinden bir gutin énce verdik ve farelerin orta serebral arterlerini 30 dakika stiresince tikadik. Yetmis iki saat sonra dene-
yi sonlandirdik. Hticre yasami ve apoptozun belirlenmesi amaciyla NeuN ve TUNEL boyama yontemlerini kullandik ve sterolojik analiz-
lerini yaptik. RhoA, RhoB, Rac1, stres kinazlar and p53 gibi NogoA sinyal iletiminde rol oynayan molekdillerin analizleri icin Western
blot ve pull down analiz yéntemlerini kullandik.

Bulgular: Nogo-A knockout fare ve bu proteinin farmakolojik olarak inaktivasyonu metodlari kullanilarak yapilan calismalar sonu-
cunda elde ettigimiz bulgularimiz, beyin hasari sonrasinda NogoA inaktivasyonunun néronal élim ve davranis bozukluklarini artirdigi
gdzlemlendi. Bu bulgulara paralel olarak, yaptiimiz protein analiz calismalarinda, Nogo-A proteininin inaktive edilmedigi farelerde
RhoA'nin aktif, Rac1 ve RhoB'nin ise inhibe oldugunu belirlenmis olup, stres kinazlardan p38/MAPK, SAPK/INK1/2 ve PTEN'in aktivi-
telerinde ddisme oldugu gdézlemlenmistir. Nogo-A proteininin inaktivasyonu sonrasinda ise RhoA'nin inhibe, Rac1 ve RhoB'nin aktive
oldugu, bunun sonucu olarakta p38/MAPK ve SAPK/IJNK1/2 aktivitelerinde de artis belirlenmistir. Son olarak NogoA inaktivasyonu-
nun proapoptotik p53 protein ekspresyonunu artirdigi da belirlenmistir.

Yorum: Elde ettigimiz bulgular, NogoA proteinin Rac1/RhoA dengesi lizerinden hticre yasaminda rol oynadigini géstermektedir
(Kilic et al., 2010). Bu calismalarin sonucu, hala hazirda omurilik hasarli hastalarin tedavisi amaciyla Faz 2 calismasinda olan Anti-NogoA
uygulamasinin 6zellikle beyin felcinin akut fazinda uygulanmasinin istenmeyen yan etkiler ile sonuclanabilecegini gostermektedir.

Anahtar Kelimeler: Aksonal reorganizasyon, beyin felci, NogoA, sinyal iletimi.

ABSTRACT

Objective: The myelin-derived proteins Nogo, MAG and OMgp limit axonal regeneration after injury. The deactivation of Nogo-
A enhances brain plasticity and functional recovery in animal models of stroke. In this study, we have investigated the roles of NogA
protein after trancient cerebral ischemia.

Materials and Methods: In a first set of studies, we submitted male Nogo-A-/- mice with a C57BI/6 strain background and the-
ir WT littermates to 30 mins MCA occlusion followed by 96 h reperfusion. In view that Nogo-A-/- animals exhibited increased dropo-
ut rates and exacerbated neuronal injury, considering that Nogo-A-/- mice might show compensatory changes that may be respon-
sible for the increased neuronal injury, we subsequently treated male C57BI/6 mice with purified mouse monoclonal Nogo-A anti-
body (11C7) or control IgG, by infusing the antibodies into the lateral ventricle ipsilateral to the stroke, antibody delivery being initi-
ated 24 h before MCA occlusion. These animals were killed at 72 h after the 30 mins of MCA occlusion. Cell survival and apoptotic
cells were analyzed by using NeuN and TUNEL stainings, following stereological analysis. The related signal transduction pathways,
including RhoA, RhoB Rac1, stress kinases and p53, were analyzed by using Western blotting and pull down assays.
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Results: By using Nogo-A-/- mice and mice in which Nogo-A was blocked with a neutralizing antibody that was infused into the
lateral ventricle, we show that Nogo-A inhibition goes along with decreased neuronal survival and more protracted neurologic reco-
very. We show that in the presence of Nogo-A, RhoA is activated and Rac1 and RhoB are deactivated, maintaining stress kinases
p38/MAPK, SAPK/INK1/2 and phosphatase-and-tensin homolog (PTEN) activities low. Nogo-A blockade leads to RhoA deactivation,
thus overactivating Rac1 and RhoB, the former of which activates p38/MAPK and SAPK/JNK1/2 via direct interaction. RhoA and its
effector Rho-associated coiled-coil protein kinase2 deactivation in turn stimulates PTEN, thus inhibiting Akt and ERK1/2, and initiating
p53-dependent cell death.

Conclusion: Our data suggest a novel role of Nogo-A in promoting neuronal survival by controlling Rac1/RhoA balance (Kilic et
al., 2010). Clinical trials should be aware of injurious effects of axonal growth-promoting therapies. Thus, Nogo-A antibodies should
not be used in the very acute stroke phase.

Key Words: Aksonal reorganization, stroke, NogoA, signal transduction.

NMDA Reseptor Antagonisti Mlemantinin Beyin Felci Sonrasi Olusan Beyin Hasarina ve
rt-PA Toksisitesine Olan Etkileri

Effect of NMDA Antagonist Memantine on Brain Injury and rt-PA Toxicity After Cerebral Ischemia
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OZET

Amag: in vitro calismalar rt-PA'nin (recombinant tissue plasminogen activator) NMDA reseptértintin NR1 alt tinitesi tizerinden né-
ronal hasari artirdigini géstermektedir. Yapilan in-vivo calismalar da rt-PA'nin beyin hasarini NMDA toksisitesi Gzerinden artirdigi g6s-
termektedir. Bu calismalar dogrultusunda NMDA'nin, rt-PA toksisitesinden sorumlu oldugu ddstintilmektedir (Kilic et al., 2001; 2005).
Bizde bu calismalar dogrultusunda NMDA antagonisti olan memantinin t-PA toksisitesi lizerine olan etkilerini arastirdik.

Gerecg ve Yontem: Bu calismada erkek C57/BL6 fareleri 4 gruba ayrildi ve fokal iskemi olusturulmasi amaciyla, orta serebral ar-
terleri 90 dakika stiresince tikandi. Doksan dakikalik iskeminin hemen sonunda fareler (1) vehicle, (2) rt-PA (10 mg/kg, 1V), (3) me-
mantine (20 mg/kg, IP) ve (4) memantine/rt-PA kombinasyonu ile tedavi edildi. Yirmi dért saat sonra beyin hasari degerlendirildi.

Bulgular: Doksan dakikalik iskeminin hemen sonrasinda rt-PA uygulamasinin beyin hasarini anlamli bir sekilde artirdigi belirlendi.
Memantinin tek basina uygulandiginda ve rt-PA ile beraber uygulandidinda beyin hasarini etkilemedigi belirlendi.

Yorum: Elde ettigimiz bulgularimiz rt-PA'nin beyin hasarini artirdigini géstermekte olup, beklenin aksine NMDA antagonisti me-
mantinin beyin hasari ve rt-PA'nin yol actidi toksisiteyi etkilemedigi belirlendi. Bu da memantinin klinikte kullanilan trombolitiklerle be-
raber kullaniimasinin tedaviye ilave bir etki géstermeyecegini géstermektedir.

Anahtar Kelimeler: Melatonin resetérleri, melatonin, beyin felci, serebral iskemi.

ABSTRACT

Objective: In vitro data suggested that rt-PA (recombinant tissue plasminogen activator) may aggravate neuronal injury by en-
hancing N-methyl- D-aspartate (NMDA) receptor signalling, possibly due to cleavage of its NR1 receptor subunit. It was subsequently
shown that rt-PA treatment also potentiated NMDA toxicity in vivo when NMDA was directly applied into the brain. Based on these
data, it was hypothesized that increased NMDA receptor transmission may be responsible for the rt-PA induced aggravation of injury
after stroke (Kilic et al., 2001; 2005). We hypotesized therapeutically delivered t-PA might increase ischemic injury, which may be re-
versed by an NMDA antagonist memantine.

Materials and Methods: In this study, male C57/BL6 mice were used. The animals were divided into 4 groups, submitted to 90
mins of focal cerebral ischemia and 24 hours reperfusion. The animals were treated with (1) vehicle, (2) rt-PA (10 mg/kg, V), (3) me-
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mantine (20 mg/kg, IP) and (4) memantine add on to rt-PA, just after stroke onset. Twenty-four hours after ischemia, brain injury
was evaluated.

Results: rt-PA delivered immediately after reperfusion onset increased infarct volume and brain oedema at 24 hours after focal
cerebral ischemia. Memantine did not decrease infarct volume significantly, when administrated alone. In addition, memantine did
not reverse rt-PA induced brain injury.

Conclusion: We provide evidence that rt-PA increases brain injury. However, the NMDA antagonist memantine does not rever-
se rt-PA induced toxicity, indicating memantine is not attractive as add-on treatment with thrombolytics.

Key Words: Melatonin receptors, melatonin, stroke, cerebral ischemia.

Melatonin Reseptoérlerinden MT1 ve MT2’nin Beyin Felci Tedavisindeki Rolleri

The Roles of Melatonin Receptor 1 and 2 in Stroke Treatment
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OzET

Amag: Melatoninin néroprotektif etkisine yénelik bircok calisma yapilimistir (Kilic et al., 1999; 2005). Néroprotektif etkisine ara-
cilik eden antioksidan etkisinin yaninda, toksisitesinin olmamasi nedeni ile melatonin gelecekte beyin felci hastalarinin tedavisinde kul-
lanilabilecek bir molekdil olarak gértilmektedir. Melatoninin néroprotektif etkisine yénelik calismalardaki bu ilerlemelere ragmen etki
mekanizmasinin bilinmeyen yonleri olup bunlar arastirilmaya devam edilmektedir. Bunlar arasinda, melatoninin néroprotektif etkisin-
de melatonin reseptérlerinin etkileri hakkinda bilgiler hala teoriden ibarettir. Bu calismada melatonin reseptér 1 ve 2'nin (MT1 ve MT2)
melatonin uygulamasi ile elde edilen néroproteksiyondaki etkileri arastiriimistir.

Gereg ve Yontem: Melatonin reseptdrlerinin melatonin tedavisindeki rollerinin arastirimasi amaciyla MT1 ve MT2'yi kodlayan
genleri ¢ikarilmis olan knockout (KO) fareler (mt1/2-/-) ve kontrol olarak da ayni genetik yapida olan reseptér genleri ¢ikariimamais
C3H/HeN fareleri kullaniimistir. Dért gruba ayrilan farelere gecici 90 dakikalik orta serebral arter tikanmasini takiben, kontrol ve knoc-
kout farelerin birer gruplarina reperflizyonun hemen baslangicinda intraperitoneal olarak melatonin (4 mg/kg) tedavisi uygulandi. De-
ney baslangicindan 24 saat sonra iskemik hasarin buytkltgu ve beyin demi degerlendirildi.

Bulgular: Doksan dakikalik beyin felci farelerde ipsilateral korteks ve striatumda infarkt ile sonuglandi. Beyin kan akiminda grup-
lar arasinda bir fark gdrtilmedi. Hasar degerlendirmelerinde knockout ve kontrol gruplari arasinda anlamli bir fark gértilmedi. Melato-
nin tedavisi reseptdrlerinden bagimsiz olarak hem KO hem de kontrol farelerde hasar oranini istatistiksel olarak azaltti. Bu bulgulara
ilaveten daha 6nce yapilan ¢alismalarin aksine melatonin tedavisinin yine reseptérlerinden de bagdimsiz olarak beyin édemini azaltma-
digi gézlemlendi.

Yorum: Bu sonuglar melatonin reseptdrlerinin yoklugunun beyin felci sonrasi gelisen hasar Uizerine hicbir etkisinin olmadigini ve
farmakolojik melatoninin tedavisinin néroprotektif etkisinin reseptdrlerden badimsiz olarak gelistidini géstermektedir. Bunlara ilave-
ten, bu calisma melatoninin ve MT1 ve MT2 resetdrlerinin beyin édemi tzerine bir etkisinin olmadigini géstermektedir.

Anahtar Kelimeler: Melatonin reseptdrleri, melatonin, beyin felci, serebral iskemi.

ABSTRACT

Objective: Melatonin is a potent antioxidant with neuroprotective activity in animal models of ischemic stroke (Kilic et al., 1999;
2005), which based on its lack of serious toxicity, has raised hopes that it might be used for human stroke treatment in the future.
However, the roles of melatonin receptors (MT1 and MT2) in the neuroprotective effects of melatonin were not studied after brain
injury. In this study, we have investigated the roles of MT1 and MT2 in the neuroprotective effects of melatonin.

Materials and Methods: Adult male melatonin receptors 1-2 knockout mice (mt1/2-/-), with a C3H/HeN strain background and
their WT littermates were subjected to 90 mins MCA occlusion followed by 24 h reperfusion. The animals were divided into 4 gro-
ups and two groups of them were treated with melatonin (4 mg/kg; IP) just after 90 mins of ischemia. Twenty-four hours later, mi-
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ce were reanesthetized and decapitated. Brain sections were collected from a total of 4 equidistant brain levels 2 mm apart, which
were stained with cresyl violet for infarct volume and brain swelling analysis.

Results: Ninety min episodes of MCA thread occlusion resulted in focal infarcts of the cerebral cortex and underlying striatum.
The infarct volume and cerebral blood flow did not differ between non-treated wild-type and MT1-2 animals. Melatonin treatment
significantly decreased infarct size in wt and melatonin receptors KO animals. However, melatonin treatment had no effect on bra-
in swelling in contrast to recent studies published.

Conclusion: We provide evidence that absence of melatonin receptors 1-2 has any deleterious effect on brain injury induced by
MCAo and reperfusion. and melatonin protects the brain from ischemic injury in wt and MT1-2 knockout animals significantly, indi-
cating the neuroprotective effects of melatonin is independent from its receptors MT1 and MT2. Additionally, melatonin treatment
does not decrease brain swelling after transient cerebral ischemia.

Key Words: Melatonin receptors, melatonin, stroke, cerebral ischemia.
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Hippocampal Cell Loss After Anterio-Posterior Anastomotic Vein Occlusion Model in the Rat
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OzZET

Amac: Uygulanan modelle, sicanlar tizerinde olusturulan iskeminin ven6z kaynakli etkilerinin ortaya ¢ikariimasi amaglanmistir. Si-
canlarda arterial iskemi ile ilgi cok sayida calisma olmasina ragmen vendz iskemi ile ilgili calismalar oldukg¢a azdir. Bu ¢alismada, sican-
larda anterio-posterior anastomotik ven okltizyonu yoluyla olusturulan kortikal vendz iskemi modeli sonucunda hticre sayisinda mey-
dana gelen degisimler tespit edilmeye calisiimistir.

Gerec ve Yontem: Bu calismada 10 adet Sprague-Dawley cinsi erkek sican kulladildi. Burr-holes teknidi ile anterior ve posterior
anastomotik venler lzerine delik agildi. Gerekli inceleme ve belirlemeler yapildiktan sonra, vendz damarlarin sakrifiye islemi icin bipo-
lar koagtilasyon teknigi ve mikro makas kullanildi. Beyin drnekleri mikroskobik degerlendirmeler ve hacimsel analizler icin sirasiyla his-
topatolojik ve tarafsiz stereolojik metodlar kullanilarak incelendi.

Bulgular: Venoz iskemi sonrasinda hipokampusa ait cornu ammonis ve dentate gyrus bélgelerinde sirasiyla piramidal ve granu-
ler hiicre sayisi agisindan énemli derecede kayiplar gézlendi. Bu kayiplar niteliksel olarak histolojik incelemelerde de gdze carpti. Su-
nulan calisma, sicanlarda hipokampusa ait cornu ammonis ve dentate gyrus bélgelerindeki hticre kayiplarinin degerlendiriimesine y6-
nelik ilk deneysel ¢calismadir.

Yorum: Elde edilen sonuglar sicanlarda hipokampustaki piramidal ve grantiler hticre kayiplarindan kaynaklanan sinir hasarlarinin de-
gerlendirilmesinde anterior ve posterior anastomotik venlerin sakrifiye edilme isleminin deneysel bir model olarak kullanilabilecegini goster-
mektedir. Sonuc olarak, gerceklestirilen vendz iskemi modeli hipokampus parankiminde iskemik sok bulgularina ulasiimasini saglamistir.

Anahtar Kelimeler: Anterio-posterior anastomotik venéz okltizyonu, hipokampal hticre kaybi, vendz iskemi modeli, sican.
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ABSTRACT

Objective: Applied model of the venous ischemia was introduced by our group to evaluate the effects of ischemia venous ori-
gin. There are many experimental studies on arterial ischemia, but there are a few studies on venous ischemia in the rats. In this
study, cell number was estimated after cortical venous ischemia model induced by anterior and posterior anastomotic veins occlusi-
on in the rats.

Materials and Methods: Ten male, Sprague-Dawley rats were used in this experiment. Small burr-holes were done over the an-
terior and posterior anastomotic veins. Bipolar coagulation technique and micro-scissor were used for sacrifice of the venous vessels
after final inspection and description. The brain specimens were evaluated by histopathological and unbiased stereological methods
for microscopic evaluation and volumetric analyzing respectively.

Results: A significant cell loss was observed in the pyramidal and granule cells of cornu ammonis and dentate gyrus of hippo-
campus after venous ischemia respectively. Cell loss was also pronounced even seen qualitatively at histological examination. Present
study is the first experiment about the evaluation of hippocampal cell loss in the cornu ammonis and dentate gyrus of rats.

Conclusion: Present results suggest that the sacrifice of anterior and posterior anastomotic veins can be used as an experimen-
tal rat model in the evaluation pyramidal and granule cells loss in the hippocampus that often assesses the neural damage inflicted
by this intervention. We concluded that the cause of this the tendency of hippocampus to ischemic stroke within the brain parenchy-
ma. This area is indirectly affected by the venous ischemia.

Key Words: Anterior and posterior anastomotic venous occlusion, hippocampal cell loss, rat venous ischemia model.
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OZET

Amag: Subaraknoidal kanamayi (SAK) takiben olusan arter spazmina bagl olarak akut beyin hasari meydana gelmektedir. Bu ¢a-
lisma deneysel SAK modelinde endojen bir imidazolin reseptér ligandi olan agmatinin baziller arter lizerine koruyucu etkisini arastir-
mak Uzere planlanmistir.

Gerec ve Yontem: Erkek Wistar Albino sicanlar kontrol (serum fizyolojik), SAK ve SAK + Agmatin (40 mg/kg, IP) olacak sekilde
li¢ gruba ayrildi. SAK olusturmak igin 0.3 mL arteryel kan sisterna magnaya enjekte edildi. Kirk sekiz saat sonra nérolojik muayene ya-
pilarak dekapite edilen sicanlarin beyin dokulari alindi ve baziller arter immuinohistokimyasal olarak incelendi.

Bulgular: Beyin dokusunda baziller arter hemotoksilen eozin boyamada SAK grubunda baziller arterlerinin tunika intima tabaka-
sinda; Itimenin dtizgtin olmadigi gértildi. Membrana elastika internanin biztist(igu ve yer yer blittinltguintin kayboldugu, endotel htic-
re ntikleuslarr sekillerinin bozuldugu gértildu. Tunika media tabakasindaki duiz kas hticrelerinin kasildigi ve ntikleuslarinin sekil degis-
tirdigi ve gortinimunun irreguiler oldugu belirlendi. Agmatinle tedavi edilen grupta gériintt kontrol grubuna yakin idi. Ayrica SAK gru-
bunda asir artmis bulunan endotelyal nitrik oksit sentaz (eNOS) ve vaskdiler endotelyal biiylime faktori (VEGF) immtunoreaktivitesi
agmatin tedavisiyle bliylik oranda baskilandi.

Yorum: Elde edilen bulgular agmatinin SAK'da temel bozuklugun basladi§i baziller arter tzerinde meydana gelen hasari 6nemli
Olclide baskilayarak koruyucu etki olusturdugunu gostermektedir.

Anahtar Kelimeler: Agmatin, subaraknoid kanama, eNOS, VEGF.
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ABSTRACT

Objective: Acute brain injury following subarachnoid hemorrhage (SAH) is a consequence of basilary artery vasospasm. The pre-
sent study is designed to investigate the putative protective effect of agmatine, endogenous imidazoline receptor ligand, against ex-
perimental SAH.

Materials and Methods: Male Wistar Albino rats were divided into 3 groups: Control (physiological saline), SAH, SAH + Agma-
tine (40 mg/kg, IP). In order to induce SAH, 0.3 mL arterial blood was injected into the cisterna magna. Animals were decapitated
48 hours later, brain tissues and basilary artery were taken for immunohistochemistry.

Results: Hematoxilene eosin staining showed that tunica intima of basilary artery of SAH group had irregular lumen. Elastic
membrane was shrank, not intact, partially lost and shape of nuclei of the endothelial cells were changed. The smooth muscle cells
of the tunica media were contracted, shapes of nuclei were changed and the aperance were irregular. In agmatine treated group
the appearance was almost similar to that of controls. Besides, overexpression of endothelial nitric oxide sythase (eNOS) and vascu-
lar endothelial growth factor (VEGF) immunoreactivity was almost totally inhibited by agmatine treatment.

Conclusion: The findings of the present study showed that agmatine prevented the changes of the basilary artery which is a ma-
jor pathology in SAH and thereby protected against the tissue injury.

Key Words: Agmatine, subarachnoid hemorrhage, eNOS, VEGF.

Sepsis Ensefalopatisi Olusturulan Sicanlarda Etanerseptin Koruyucu Etkisi

Protective Effect of Etanercept on Sepsis Induced Encephalopathy in Rats
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OzZET

Amag: Sepsis jeneralize inflamatuvar bir yanit olup, gercek infeksiyon alaninin disindaki organ sistemlerini etkilemekte, sitokin sa-
liniminin yani sira reaktif oksijen ve azot tdrlerinin olusumuna neden olmaktadir. Etanersept, anti-TNF-a terapisi amaciyla kullaniimak-
ta olup, inflamasyon aracili endotelyal disfonksiyonu azaltmakta, patofizyolojik kosullarda oksidatif stres olusumunu baskilamaktadir.
Bu calismada, etanerseptin sepsis ensefalopatisine olasi koruyucu etkisi biyokimyasal yéntemlerle arastirildi.

Gereg ve Yontem: Sepsis, Wistar albino sicanlarda ¢ekal ligasyon ve perforasyon ile gergeklestirildi. Sepsis ve kontrol operasyon-
lu gruplara salin veya etanersept (1 mg/kg, IP) verildi. Cekal ligasyon ve perforasyon ile sepsis olusturduktan 24 saat sonra, sicanlar
dekapite edilerek, beyin dokulari ¢ikarildi. Bir antioksidan olan glutatyon (GSH) duizeyleri, nétrofil infiltrasyon géstergesi olan miyelo-
peroksidaz (MPO) aktivitesi ile reaktif oksijen ve azot turleri kemiliminesans (KL) yontemi ile tayin edildi. Kan beyin bariyeri gecirgen-
ligi, serum TNF-a dtizeyleri ile nérolojik skorlama tayin edildi.

Bulgular: Sepsis, GSH duzeylerinin azalmasi (p< 0.05) ve MPO aktivitesinin artisi (p< 0.001) ile OH, H,0,, HOCI radikallerinin ta-
yin edildigi luminol aracili KL dUizeyinin artmasina (p< 0.05) neden oldu. Sepsis ensefalopatisinde kan beyin bariyeri gegirgenligi art-
mis saptandi. Nitrik oksit ve peroksinitrit dlizeyleri degismedi. Etanersept uygulamasinin GSH dizeyini yikselttigi, MPO aktivitesi, lu-
minol aracili KL dizeyleri ile serum TNF-a dtizeylerini dustirdiigu saptandi. Etanerseptin kan beyin bariyeri gecirgenligini anlamli azalt-
g tespit edildi.

Yorum: Calismanin bulgular etanerseptin, sepsis ile olusturulan beyin hasarina antiinflamatuvar bir etki gésterdigini ve oksidatif
hasara karsi nétrofil aracili bir mekanizma ile korudugunu gdéstermektedir.

Anahtar Kelimeler: Sepsis, etanersept, oksidatif stres, TNF-alfa.
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ABSTRACT

Objective: Sepsis is a generalized inflammatory response, which involves organ systems remote from the locus of the initial in-
fectious insult, involves the release of cytokines and subsequent formation of reactive oxygen and nitrogen species. Etanercept, which
used as anti-TNF-a therapy may improve inflammation related endothelial dysfunction and reduced oxidative stress in various pat-
hophysiological conditions. In this study, the putative protective effect of etanercept against sepsis-induced encephalopathy was exa-
mined using biochemical approaches.

Materials and Methods: Sepsis was introduced by cecal ligation and perforation in Wistar albino rats. Sepsis and sham operated
groups received saline either etanercept (1 mg/kg, IP) after the induction of sepsis by cecal ligation and puncture. Twenty four hours
after the surgery, rats were decapitated and brains are removed. Glutathione (GSH) levels- a key antioxidant, myeloperoxidase (MPO)
acitivity-an index of neutrophil infiltration and reactive oxygen and nitrogen species (RONS) was monitored using chemiluminescence
(CL) method, in brain tissues. Blood-brain barrier permeability, neurological score and serum TNF-a levels are also examined.

Results: Sepsis resulted in decreased GSH levels (p< 0.05), and increased MPO activity (p< 0.001). CL levels in brain indicated the
presence of luminol enhanced oxidative stress including. OH, H,0,, HOCI radicals (p< 0.05). Blood-brain barrier permeability was al-
so increased in sepsis induced brain encephalopathy. Nitric oxide and peroxynitrite levels are not changed. Etanercept administrati-
on increased GSH levels, reduced MPO activity, luminol enhanced CL levels, serum-TNF-a. levels and blood-brain barrier permeability
significantly.

Conclusion: Findings of the present study suggest that etanercept, possesses an antiinflammatory effect on sepsis-induced bra-
in damage and protects against oxidative injury by a neutrophil dependent mechanism.

Key Words: Sepsis, etanercept, oxidative stress, TNF-alpha.

Nesfatinin Deneysel Subaraknoid Kanama Modelinde Oksidan Hasar ve
Kan Beyin Bariyeri Gecirgenligine Etkisi

The Effects of Nesfatin Against Oxidative Injury and Blood Brain Barrier Permeability in
Experimental Subarachnoid Hemorrhage
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OZET

Amag: Oksidatif stres subaraknoid kanamayi (SAK) takiben olusan akut beyin hasarinda énemli rol oynar. Bu ¢alismada deneysel
SAK modelinde endojen bir peptid olan nesfatinin antiinflamatuvar, antioksidatif ve antiapoptotik etkileri arastiriimistir.

Gereg ve Yontem: Erkek Wistar sicanlar dért gruba ayrildi: Kontrol (serum fizyolojik), Nesfatin (10 ug/kg, IP), SAK ve SAK + Nes-
fatin. SAK olusturmak icin 0.3 mL arter kani sisterna magnaya enjekte edildi. Kirk sekiz saat sonra nérolojik muayene yapilarak deka-
pite edilen sicanlarin beyin dokulari biyokimyasal olarak oksidatif stres agisindan incelendi. Bir seride ise kan beyin bariyeri gecirgenli-
§i ve beyin 6demi degerlendirildi.

Bulgular: SAK gruplarinda ikinci glinde nérolojik muayene skorlari anlamli olarak kéttlesmistir. Odem gelismis, kan beyin bariye-
ri gegirgenliginde ve beyin dokusundaki proinflamatuvar sitokinlerde (TNF-at, IL-1p, IL-6) artis olmustur. Ayrica beyin dokusunda lipid
peroksidasyonun gdstergesi olarak malondialdehid artisi ile birlikte protein karbonil icerikleri ve miyeloperoksidaz aktivitesi artarken,
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antioksidan enzimler (glutatyon, katalaz, sliperoksit dismutaz, gama-glutamil transferaz) ve nitrik oksit azalmistir. Nesfatin tedavisi
alan gruplarda ise bu degisikliklerin engellendigi gézlenmistir (p< 0.05-0.001). Ayrica SAK gruplarinda kaspaz-3 ile él¢lilen apoptoz
da nesfatin ile azalmistir (p< 0.01).

Yorum: Elde edilen bulgular nesfatinin antiapoptotik, antioksidatif ve antiinflamatuvar etkileriyle néroproteksiyon yaptigini gés-
termektedir.

Anahtar Kelimeler: Kan beyin bariyeri, oksidan hasar, subaraknoid kanama.

ABSTRACT

Objective: There is substantial evidence to suggest that oxidative stress plays a significant role in the development of acute bra-
in injury following subarachnoid hemorrhage (SAH). This study investigated the antioxidative, antiapoptotic and antiinflammatory ef-
fects of nesfatin, an endogenous peptide, in a rat model of SAH.

Materials and Methods: Male Wistar albino rats were divided as saline- and nesfatin (10 pg/kg, IP)-treated control and SAH
groups. To induce SAH, rats with 0.3 mL blood was injected into their cisterna magna. Forty-eight hours after SAH induction, neuro-
logical examination scores were measured and the rats were decapitated. Brain tissue samples were taken for blood brain barrier
permeability, brain water content or determination of oxidative stress markers.

Results: The neurological examination scores were increased in SAH groups on the second day of SAH induction while SAH ca-
used a significant increase in the blood brain barrier, and edema, along with increase in the levels of tissue proinflammatory cytoki-
nes (TNF-a, IL-18, IL-6), malondialdehyde, protein carbonyl contents, myeloperoxidase activity, glutatyon and antioxidant enzymes
(catalase, superoxide dismutase, gama-glutamyl transferase) and nitric oxide, (p< 0.05-0.001). On the other hand, in the nesfatin-tre-
ated SAH group these alterations were significantly reversed. Furthermore SAH induced apoptosis, measured by caspase-3, is also
significantly reduced (p< 0.01) with nesfatin treatment.

Conclusion: The present study suggests that nesfatin, exerts neuroprotection through antioxidative, antiapoptotic and antiinf-
lammatory properties.

Key Words: Blood brain barrier, oxidative injury, subarachnoid hemorrhage.

Agmatinin Travmatik Beyin Hasar1 Uzerine Koruyucu Etkisi

The Protective Effects of Agmatine Against Traumatic Brain Injury
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OzZET

Amagc: Oksidatif stres ve néronal hasarin travmatik beyin hasari (TBH)'nin patogenezinde énemli rolti oldugu bilinmektedir. Bu
amacgla cesitli antioksidanlarin ve néroprotektif maddenin etkileri arastirimaktadir. Bu calisma, daha énceki calismalarda antiinflamatu-
var ve néroprotektif etkileri olabilecedi dustintilen agmatinin TBH'ye bagl gelisen hasarda etkinligini arastirmak tizere planlanmistir.

Gereg ve Yontem: TBH Wistar albino sicanlarda 300 g agdirhigin 1 m yukseklikten dustirtiimesiyle olusturuldu. Hayvanlar rando-
mize olarak kontrol, TBH ve TBH + agmatin olarak gruplandirildi ve tedavi hasardan sonra 48 saat stireyle (12 saatte bir) devam etti-
rildi. Bu stirenin sonunda nérolojik dederlendirmeden sonra her grup immdcnohistokimyasal, biyokimyasal analizler ve kan-beyin bari-
yeri gegirgenligi degerlendirilmek lizere tekrar U gruba ayrildi.

Bulgular: TBH grubunda, nérolojik skorlarin, beyin édemi ve kan-beyin bariyeri gecirgenliginin arttigi gozlenirken, agmatin teda-
visiyle bu etkilerin anlamli sekilde baskilandigi gordildu. Benzer sekilde, TBH'ye bagli olarak beyin dokusunda lipid peroksidasyonunun
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arttigini gdsteren yuksek malondialdehit diizeyi, reaktif oksijen tiirevlerinin olusumunda artisi gosteren luminol ve lusigenin dtzeyleri
ile dokuya nétrofil goctiniin arttigini gésteren yliksek miyeloperoksidaz aktivitesi, agmatin tedavisiyle anlamli sekilde ddstd. Diger yan-
dan glutatyon dtizeyleri agmatin tedavisi ile degismedi. TBH'ye bagli olarak ileri derecede artan c-fos ve GFAP ekspresyonunun da ag-
matin tedavisi alan grupta baskilandigi gérdldu.

Yorum: Agmatin TBH'de hem oksidan hasari baskilayarak hem de néronal aktiviteyi diizenleyerek koruyucu etki saglamistir.

Anahtar Kelimeler: Agmatin, c-fos, GFAP, kan-beyin bariyeri, travmatik beyin hasari.

ABSTRACT

Objective: Oxidative stress and neuronal injury has an important role in the pathogenesis of traumatic brain injury (TBI). There-
fore, various antioxidants and neuroprotective agents has been investigated. The present study was designed to evaluate the effect
of agmatine which has been proposed as an antiinflammatory and neuroprotective, against TBl-induced damage.

Materials and Methods: Traumatic brain injury (TBI) was induced by dropping 300 g weight from 1 m height. Rats were ran-
domly grouped as control, TBI and TBI + agmatine (40 mg/kg, IP) and treatment continued within 48 hours (12 hours apart) after
the injury. At the end of this period after the neurological examination each group again divided into three groups for immuhistoc-
hemical, biochemical analysis and for determination of blood brain barrier permeability.

Results: Neurological scores, brain edema and blood brain barrier permeability were increased in TBI groups whereas agmatine
treatment significantly suppressed these effects. Similar to that, malonedialdehyde (index for lipid peroxidation, luminol, lusigenin
chemiluminescence and myeloperoxidase activity (index for neutrophil infiltration) which were increased due to TBI were decreased
by agmatine treatment. On the other hand, agmatine treatment had no effect on glutathione levels. The overexpression of c-fos and
glial fibrillary acidic protein (GFAP) in TBI was also inhibited in agmatine treated groups.

Conclusion: Agmatine has a protective effect both by inhibiting oxidative damage and by modulating neuronal activity in TBI.

Key Words: Agmatine, blood brain barrier, c-fos, GFAP, traumatic brain injury.

Koronin 1A ifadesinin Normal ve NF1 Hastalarina Ait Schwann Hiicrelerinde Gésterilmesi

Detection of Coronin 1A Expression in Normal and NF1 Patient’s Schwann Cells
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OzET

Nérofibromatozis tip 1 (NF1), deride pigmentasyon bozukluklari, iskelet ve kardiyovaskdiler sistemlerin tutulumlarinin yani sira si-
nir sisteminde timaorlesmeye yatkinlikla karakterize otozomal dominant kalitilan bir hastaliktir. Nf1 gen trtinut nérofibromin hticre ¢o-
galmasi, farklilasmasi ve morfogenezini kontrol eden Ras sinyal yolaginin negatif dizenleyicisidir. Nérofibromin mutant ise Ras hipe-
raktiftir ve Ras etkilestigi diger proteinleri stirekli uyarir. Bu degisiklikler sonucu hticreler kontrolstiz cogalmaya itilir. Bu nedenle Nf1
tmdr baskilayici gen olarak siniflandiriimaktadir. Ras sinyal yolagi elemanlarindan Protein Kinaz C'nin Koronin 1B proteinini fosforla-
yarak, Koronin 1B ile etkilesen Arp2/3'tin hticre iskeleti proteinlerinin yapilanmasini diizenledigi bilinmektedir. Benzer yapidaki Koro-
nin 1A da hticre iskeletinin ana bilesenlerinden olan aktin filamentlerinin organizasyonunu diizenleyen proteinlerdendir. Ozellikle im-
mun sistem htcrelerinden makrofajlarda fagozom olusumunda ve fagozomun lizozom ile birlesmesi stirecinde Koronin 1A aktif rol
oynar. Merkezi sinir sistemindeki monontikleer fagositik hticreler olan mikroglialar icin Koronin 1A'nin hticre belirteci oldugu gésteril-
mistir. Fagositik mikroglialar kadar olmamakla birlikte, periferik sinir sistemi hticrelerinden Schwann hticreleri de hareket ederek ak-
son boyunca ilerler, béylece aksonun korunmasini saglarlar. Nérofibromlarin baskin hticre grubu Schwann hticreleridir. Ozellikle Nf1
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-/- Schwann hticrelerinin timor gelisiminden sorumlu oldugu bilinmektedir. Bu ¢alisma kapsaminda Koronin 1Anin hticre kdiltdrdnde-
ki ve NF1 zemininde gelismis nérofibromdaki Schwann hticrelerinde varligini, yerlesimini ve ifade dtzeyini arastirdik. Koronin 1A ifa-
desinin tmdr dokusuna ait Schwann hticrelerinde normal Schwann hticrelerinden daha dustik oldugunu gdsterdik. Bulgularimiz da-
ha dnce degisik timor tiplerinde yapilmis calismalara uyumlu bulunmustur ve ileride farkli NF1 tiimérlerinde yapilacak arastirmalara
temel olusturacaktir.

Anahtar Kelimeler: Koronin 1A, Schwann hticresi, Nérofibrom.

ABSTRACT

Neurofibromatosis type 1 (NF1), is an autosomal dominant inherited disorder characterized by pigmentation abnomalities, failu-
re of skeleton and cardiovascular system together with predisposition of tumorogenesis. Nf1 gene product neurofibromin is negati-
ve regulator of Ras that controls cell proliferation, differentiation and morphogenesis. Mutant neurofibromin will hyperactivate Ras
and stimulate proteins interacted with Ras which are important for cell proliferation and tumor formation. Therefore Nf1 is classifi-
ed as tumor suppressor gene. Protein Kinase C, a member of Ras signal pathway regulates Coronin 1B and Arp2/3 proteins which
are essential for cytoskeletal organization. Coronin 1A is a protein that structurally similar to Coronin 1B is also known as the actin
regulating protein that direct organization of the actin cytoskeleton. In macrophages Coronin 1A plays an important role in the mec-
hanisms of phagosome and the lysosomal complex formation. Recently it has been shown that Coronin 1A is expressed at the high
level in the microglia, which are mononuclear phagocytic cells found in central nervous system and serve as microglial marker.
Schwann cells, which are not as motile as microglia, are exist in peripheric nervous system and move along the axons. Schwann cells
are predominant cell population of the neurofibromas and Nf1-/- Schwann cells are responsable for tumorogenic progression.

In this study existence, location and the expression level of Coronin 1A was investigated in Schwann cell cultures and Schwann
cells of NF1 associated neurofibroma. Our results are correlated with previous studies which has been done on different tumors in li-
terature and will provided an avenue of studies on different type NF1 tumors.

Key Words: Coronin 1A, Schwann cell, Neurofibroma.

GAERS Hipokampusu Mossy Lif Terminallerinde GAD 65/67 immiinreaktivitesinin
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OzZET

Amag: GAERS (genetic absence epilepsy rats from Strasbourg) bir absans epilepsi modelidir. Son zamanlarda yapilan calismalar-
da absans epilepside hipokampustaki néronal ag dikkati cekmektedir. Beyinde GABA glutamik asit dekarboksilaz (GAD) enzimi aracr-
ligrile glutamattan sentezlenmektedir. Yapilan calismalarda hipokampus mossy lif terminallerindeki (MLT) GABA ve GAD'in konvlilzif
nébetlerden sonra artis gosterdigi saptanmistir. Bu ¢alismada Wistar albino ve GAERS sican hipokampusu MLT'de GAD enziminin var-
ligini arastirmak ve iki grup arasinda yogunluk farki olup olmadigini saptamak amaglanmistir.

Gerecg ve Yontem: Perflizyon fiksasyonu yapildiktan sonra beyin dokulari (kontrol, n= 4; GAERS, n= 6) cikarildi. Hipokampusun
vibratom kesitlerinden CA3 ve dentat girus (DG) bélgeleri ayrildi. Rutin elektron mikroskobik takip islemi uygulandiktan sonra doku-
lar epona gémdildui. ince kesitler GAD 65/67 primer antikoru ve 10 nm altin partikdilleri baglh sekonder antikor ile inktibe edildi. Ke-
sitler gegirimli elektron mikroskobu ile incelendi. Niceliksel analiz icin “NIH Image Analysis” gorlintli analiz programi kullanildi.

Bulgular: Her iki grup hipokampusunda CA3 ve DG MLT'de GAD 65/67 immlinreaktivitesinin pozitif oldugu gézlendi. Kontrol ve
GAERS hipokampusunun her iki bélgesinde vezikiler GAD 65/67 immuin-isaretlenme yogunluklari arasinda istatistiksel olarak anlam-
I fark bulunmadi.
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Yorum: Bu ¢alismanin sonuglari, GAERS ve Wistar MLT'de daha énceki ¢alismalarimizda saptanan GABA'nin GAD enzimi tarafin-
dan sentezlendigini dustindtirmektedir. Bu ¢alismada MLT'de konvlilzif ndbetler sonucu artan GAD'In genetik absans epilepsili sican-
larda kontrollere gére artmadigi gézlenmistir.

Anahtar Kelimeler: GAERS, glutamik asit dekarboksilaz (GAD), hipokampus, immtnsitokimya, mossy terminali.

ABSTRACT

Objective: GAERS (genetic absence epilepsy rats from Strasbourg) is a model of absence epilepsy. Neuronal network in the hip-
pocampus have recently received attention in absence epilepsy. Glutamic acid decarboxylase (GAD) enzyme synthesizes GABA from
glutamate in the brain. Studies showed that GABA and GAD in mossy fiber terminals (MFT) increase after convulsive seizures. We ai-
med to investigate the presence of GAD in MFTs of the hippocampus of Wistar albino rats and GAERS and whether there is a diffe-
rence in the density of the enzyme between two groups.

Materials and Methods: After perfusion fixation, brain tissues (control, n= 4; GAERS, n= 6) were removed. Vibratome sections
of hippocampal CA3 and dentate gyrus (DG) regions were dissected. Tissues were processed for electron microscopy and embedded
in epon. Thin sections were incubated with ant-GAD65/67 antibody and secondary antibody conjugated to 10 nm gold particles. Sec-
tions were examined with a transmission electron microscope. “NIH Image Analysis” program was used for the quantitative analysis.

Results: GAD65/67 immunoreactivity was positive in CA3 and DG MFTs in the hippocampus of both groups. The difference in
the vesicular density of GAD65/67 immunolabeling in CA3 and DG regions between control and GAERS hippocampus was not sta-
tistically significant.

Conclusion: We suggest that GABA in MFTs of Wistar and GAERS hippocampus, reported in our previous studies, was synthe-
sized by GAD. It was observed that GAD, which was reported to be increased in the hippocampal MFTs after convulsive seizures,
was not found to be increased in genetic absence epilepsy rats compared to Wistar rats.

Key Words: GAERS, glutamic acid decarboxylase (GAD), hippocampus, immunocytochemistry, mossy terminal.

Lezyonla indiiklenen Yapisal Plastisite Siirecinde Prenatal Stresin Tetikledigi CREB Aktivasyonu

Prenatal Stress-Triggered Activation of CREB in Lesion-Induced Structural Plasticity

Emel UIupmar", Kevser Erol®
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OZET

Amag: Barrel korteks; plastisitenin dogumdan eriskin déneme kadar incelenebildigi birkag kortikal sahadan birisidir. Dogum son-
rasi (P) ilk 4 guin icinde biyiklar hasarlanirsa; buradan gelen duyusal liflerin kortekste sonlandidi alanlar ktigtilerek, komsu biyiklardan
gelen talamo-kortikal lifler tarafindan isgal edilir. CREB (CAMP'ye yanit veren elemente baglanici protein) ailesi transkripsiyon faktér-
leri; sinaptik plastisitede rol alan genlerin ifade edilimini dtizenler ve aktivasyonu igin fosforilasyonu gereklidir. Bu calismada, prenatal
stres maruziyetinin lezyonla induklenen plastisite Uzerindeki etkilerini arastirmak amaciyla; barrel korteksteki fosforile CREB (fCREB)
duzeyleri incelenmistir.

Gereg ve Yontem: Wistar rat embriyolari; trigeminal nérogenezis dénemi esnasinda (E12-E17), 3 saat stireyle immobilizasyon
stresine maruz birakildi. Stres ve kontrol gruplarindan altisar yavru hipotermi ile anestezi edilerek (P1); orta siradaki biyik folikdilleri ko-
terize edildi. Barrel gelisimlerini tamamlayan (P10) yavrular; servikal dislokasyonla 6ldUrdldu. Lezyonun ayni ve karsi tarafindaki barrel
korteksten alinan dokular sivi nitrojende donduruldu. Homojenizatlardaki fCREB seviyeleri ELISA kiti ile &lcildU ve protein konsantras-
yonlari Bradford yontemi ile hesaplandi.

Bulgular: Uygulanan stres protokolu; viicut agirligi basina dusen adrenal agirligini anlamli diizeyde (p< 0.01) arttirdi. Kontrol
gruplarindaki fCREB dtzeyleri, lezyonun ipsilateral (0.77 + 0.17 U/ug protein) ve kontralateral korteksinde (0.66 + 0.19 U/ug prote-
in) benzer olarak bulundu. Ancak stres grubunda, ipsilateral taraftaki CREB aktivasyonu (3.11 + 0.78 U/ug protein) kontralateral kor-
tekse (0.52 + 0.13 U/ug protein) kiyasla anlamli duizeyde ytiksekti.
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Yorum: Prenatal stresle tetiklenen CREB aktivasyonu; strese bagl hasarin tamirinde rol oynayan genlerin transkripsiyonunda hem
aktive edici hem de baskilayici olabilir. Bu nedenle, spesifik bir bélgede gézlenen CREB aktivasyonunun etkilerini ortaya koyabilmek
icin; aktive olan hedef genlerin ve olusturduklari yapisal ve fonksiyonel degisikliklerin de incelenmesi gerekmektedir.

Destek: 1095027 nolu TUBITAK projesi ile desteklenmistir.

Anahtar Kelimeler: CREB, prenatal stres, barrel, korteks.

ABSTRACT

Objective: Barrel cortex is one of the few cortical areas where plasticity lasts from birth to adulthood. If whiskers are lesioned
between P1-P4, cortical space devoted to afferents from damaged whisker shrinks and occupied by thalamocortical afferents from
neighboring whiskers. The family of CREB (cAMP response element-binding protein) transcription factors regulates expression of ge-
nes involved in synaptic plasticity and its activation requires phosphorylation. In this study, phosphorylated CREB (pCREB) levels in so-
matosensory cortex of rats were examined to test the effects of prenatal stress on lesion-induced plasticity.

Materials and Methods: Wistar rat embryos were exposed to immobilization stress during trigeminal neurogenesis period (E12-
E17), for 3 hours. The center row whisker follicles of six pups from stress and control groups were electro-cauterized under hypot-
hermia, at P1. After completion of barrel formation (P10), pups were sacrificed by cervical dislocation. Homogenates from ipsilateral
and contralateral barrel cortex were used to measure pCREB level with an ELISA kit and protein concentrations were determined by
Bradford method.

Results: In stressed pups, adrenal/body weight ratios was significantly higher (p< 0.01). In control group, pCREB level was found
similar in ipsilateral (0.77 + 0.17 U/ug protein) and contralateral cortex (0.66 + 0.19 U/ug protein). However, in stress group, CREB ac-
tivation was significantly higher in ipsilateral side (3.11 £ 0.78 U/ug protein) than contralateral side (0.52 + 0.13 U/ug protein).

Conclusion: Prenatal stress-triggered activation of CREB might serve as both transcriptional activators and repressors for genes
repairing stress-induced damage. Thus, identification of downstream target genes and consequent changes on structure and functi-
on of neuro-circuitry is crucial in revealing region-specific recruitment of CREB.

Key Words: CREB, prenatal stress, barrel, cortex.

Kortikal Displazi Olusturulmus Sicanlarda Melatonin ile Kannabinoid-1 Reseptorii iliskisi

The Relationship Between Melatonin and Cannabinoid-1 Receptor in Cortical Dysplasia
Generated Rats
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OZET

Amacg: Kortikal displazi, beynin gelisimsel bir malformasyonudur ve ¢ocukluk déneminde epilepsilere neden olabilmektedir (1).
Kannabinoid-1 reseptdriintin (CB1R) kortikal gelisimde néronlarin gégu igin sinyal gérevi gérdigu dustindlmektedir (2). Melatonin ce-
sitli norotoksinlerle olusan hticre éltiimlerinden, néronlari koruyucu etki géstermektedir (3). Bu ¢alismanin amaci kortikal displazide,
melatonin ile kannabinoid-1 reseptdr iliskisini arastirmaktir.

Gereg ve Yontem: On dokuz adet Wistar ttirt disi sican kullanildi. Hamile sicanlara gebeligin 15. gtintinde intraperitoneal (IP)
karmustin (DNA alkilleyici ajan) enjeksiyonu yapildi (4). Bes deney grubu olusturuldu; kontrol (herhangi bir mtidahalede bulunulma-
di), melatonin kontrol (15. gtinden doguma kadar IP 10 mg/kg melatonin verildi), etanol kontrol (15. gtinden doguma kadar IP 2
ml/kg etanol verildi), karmustin (15. gtinde IP 20 mg/kg karmustin verildi), karmustin + melatonin (15. glinde 20 mg/kg karmustin,
15. glinden doguma kadar 10 mg/kg melatonin verildi). Yenidodan sican beyin dokulari hematoksilen-eozin, luksol fast blue ve CB1R
immtinhistokimya boyamasi yapilarak isik mikroskobunda incelendi.
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Bulgular: Karmustine maruz birakilan gruplardaki yenidogan beyin kesitlerinde, kontrol gruplarina gére CB1R ekspresyonunun
azaldigi gordildu. Karmustin ile birlikte melatonin uygulanan deney grubunda kortikal gelisimin daha iyi oldugu ve CB1R ekspresyonu-
nun daha fazla oldugu gézlendi.

Yorum: Kortikal displazi olusum mekanizmalari icinde CB1R sentez azalimi olabilir. Melatoninin kortikal displazi gelisimini 6nleye-
rek, CB1R sentezindeki ddstisti énledigi distintimektedir.

Anahtar Kelimeler: Kannabinoid-1 reseptdr, kortikal displazi, melatonin.

ABSTRACT

Objective: Cortical dysplasia is a malformation of the cortex of the brain which can lead to pediatric epilepsy. Cannabinoid-1 re-
ceptor (CB1R) has a task as a signal for the migration of neurons in the development of cortical. Melatonin protects neurons from
cell death induced by several neurotoxins. The aim of this study was to investigate the relationship between melatonin and cannabi-
noid-1 receptor in cortical dysplasia.

Materials and Methods: 19 Wistar female rats were used. Pregnant rats were given intraperitoneal injections of carmustine on
embryonic day 15 (E15). Five experimental groups were created; control (no intervention was found), melatonin control (from 15t
day until the birth, 10 mg/kg IP melatonin was used), etanol control (from the 15t day till birth 2 mL/kg IP etanol was used), car-
mustine (20 mg/kg IP carmustine was used on the 15th day), carmustine + melatonin (on the 15t day 20 mg/kg carmustine, and
from the 15t day until birth, 10 mg/kg melatonin was used). Offspring rat brain tissue sections were evaluated under light micros-
copy with hematoksilene-eosin, luxol-fast blue and immunohistochemistry.

Results: Decreased numbers of CB1R have been noted in carmustine exposed groups, compared with those in controls groups.
The better cortical development was observed in melatonin with carmustine given experimental group. In this group the number of
CB1R was more greater.

Conclusion: There may be a decrease in cortical dysplasia formation mechanisms of CB1R synthesis. It is thought that with the
effect of cortical dysplasia developmental prevention of melatonin, it has a healing effect of CB1R receptor synthesis.

Key Words: Cannabinoid-1 receptor, cortical dysplasia, melatonin.

Yenidogan Ratlarda Kortikal Displazi Modelinde Melatoninin Davranis Degisiklikleri Uzerine Etkileri

Effects of Melatonin on Behavioral Changes in Neonatal Rat Cortical Dysplasia Model
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OzET

Amag: Bu calismada, melatoninin yenidogan rat kortikal displazi modelinde aktivite ve anksiyete davranislari tzerine etkilerinin
arastirilmasi amaclandi.

Gereg ve Yontem: Bu calismada yenidodan Sprague-Dawley ratlar kullanildi. On dért adet bir glinlik ratta, kafatasinin sag tara-
finda bregma ve lambda arasinda doldurulmus bir prob ile 5 saniye stireyle kortikal lezyon olusturuldu. Diger bir grup hayvan ise kont-
rol grubu olarak ayrildi (n= 7). Lezyon olusturulduktan 10 glin sonra uygulanmaya baslanan melatonin (4 mg/kg/gun, IP) (¢ hafta
stireyle devam ettirildi. Kontrol ve kortikal displazi grubuna ise sadece tasit soltisyonu (salin icerisinde %10 etanol) ayni yolla (IP) ve-
rildi. Son melatonin uygulamasindan 24 saat sonra (32. guin), tim ratlara acik alan (aktivite) ve “elevated plus maze” (anksiyete) test-
leri kér olarak uyguland.

Bulgular: Kortikal displazi lezyonlu ratlarin agik alanda ¢ok daha az zaman gecirdigi belirlendi (p< 0.01). Acik alanda hayvan ak-
tivite stiresi melatonin tedavisinden sonra kontrol grubu ile karsilastirildiginda anlamli sekilde artti (p< 0.01). Benzer sekilde, anksi-
yete skor degerleri kortikal displazi grubunda artti (p<0.01) ve bu etkinin melatonin uygulamasindan sonra ortadan kalktigi gézlen-
di (p< 0.05).
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Yorum: Bu calismanin 6n bulgulari, kortikal displazinin ratlarda gelisme déneminde anksiyete ve aktivite azalmasina neden oldu-
gunu gostermektedir. Bu davranis bozulmalarinin dtizeltiimesinde melatoninin yararli etkilere sahip oldugu gézlenmistir.

Anahtar Kelimeler: Displazi, melatonin, yenidogan rat ve davranis.

ABSTRACT

Objective: We have investigated effects of melatonin administration on activity and anxietic behavior in neonatal rat freezing
microglia model.

Materials and Methods: Newborn Sprague-Dawley rats were used in this study. On postnatal day 1, one freeze lesion was car-
ried out on 14 rats between bregma and lambda on the skull in the right hemisphere for 5 seconds using a cooled steel probe. Anot-
her group of neonatal rats served as control group (n= 7). Melatonin treatment (4 mg/kg/day, IP) was started ten days after induc-
tion of cold injury and continued for three weeks. Control and cortical dysplasia groups received vehicle solution (10% ethanol in sa-
line). Animal activity and anxiety were analyzed by using open field and elevated plus maze tests 24 h after the last melatonin admi-
nistration (day 32) in a blind manner.

Results: It was observed that cortical dysplasia induced animals spent significantly less time in the open field area (p< 0.01). The
time spent in the open field area was significantly elevated in the melatonin-treated animals compared to the control group (p< 0.01).
Anxiety scores in the cortical dysplasia group was increased (p< 0.01), and this effect was reversed by administration of melatonin
(p< 0.05).

Conclusion: Our findings show that cortical dysplasia results in anxiety and reduced activity in developing rats. We suggest that
melatonin has beneficial effects in reversing these behavioral deficits.

Key Words: Cortical dysplasia, melatonin, neonatal rat and behavior.

Aktive Protein C’nin “Nuclear Factor E-2 Related Factor-2” Niikleer Translokasyonuna ve
Ekspresyonuna Etkisi

Effects of Activated Protein C on Nuclear Translocation and Expression of Nuclear Factor E-2
Related Factor-2

Kemal Ugur Tifekci, Sermin Genc
Dokuz Eylul Universitesi, Saglik Bilimleri Enstitust, Sinirbilimleri Anabilim Dali, lzmir, Turkiye
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OZET

Amac: Aktive protein C (aPC), sepsis modellerinde antiinflamatuvar etki gésteren antikoagtilan bir proteindir. Nukleer faktér-E2-
Related Factor-2 (Nrf2), hiicre icindeki antiinflamatuvar yollar arasindaki araci bir transkripsiyon faktortdtr ve ilgili genlerin promoter
bélgesinde bulunan antioksidan yanit verme elemani dizisine baglanir. Bu calismadaki amag aPC ve Nrf2 transkripsiyon faktori ara-
sindaki etkilesimin belirlenmesidir.

Gereg ve Yontem: Bu calismada N9 fare mikroglia hticreleri aPC'nin degisik dozlarinda ve pozitif kontrol olarak tert- butylhyd-
roxyquinone ile kuiltir edildi. Sonrasinda, hticrelerin niikleer ekstraktlarini kullanarak ELISA tabanli Nrf2 aktivasyon deneyi yapildi. Ar-
dindan, htcreler lamel tizerine ekilerek Nrf2'nin nikleer translokasyonunu gértinttilemek icin immtinfloresan boyama yapildi. Doz ve
zamanin belirlenmesinin ardindan, Nrf2'nin hedef genleri olan hemeoxygenase-1 ve NAD(P)H: quinone oxidoreductase-1'nin gPCR ile
ekspresyon analizleri yapildi. Ayrica aPC ile kdiltur edilen hticrelerde lipopolisakkarit uyarimina karsi salinan sitokin dtzeyleri ELISA ile
olcdldd.

Bulgular: Aktivasyon deneyinin sonucuna gére aPC Nrf2'nin ntikleusa translokasyonunu saglamistir. Ayrica bu translokasyon im-
munfloresan boyama ile de konfirme edilmistir. Bunun &tesinde, qPCR sonuglarina gére Nrf2 hedef genleri ve Nrf2 ekspresyonlarin-
da artis gézlenmistir. Son olarak, aPC ile kdilttir edilen hticrelerde sitokin saliniminin azaldigr gérdilda.

Yorum: Bu calismamiza goére aPC antiinflamatuvar etkilerini gésterirken Nrf2 yolagini kullanmaktadir. Bu mekanizma sayesinde
ve onceki calisma sonuclarina gére aPC, merkezi sinir sistemi icin yeni bir antiinflamatuvar ajan olarak kullanilabilecektir.

Anahtar Kelimeler: Aktive protein C, mikroglia, Nrf2.
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ABSTRACT

Objective: Activated protein C (aPC) is an anticoagulant protein which has been shown to have anti-inflammatory effects in sep-
sis models. Nuclear Factor-E2-related factor-2 (Nrf2) is the mediator of anti-inflammatory pathways in the cell, binding to antioxidant
responsive element sequence in the promoter. The aim of this study was to determine the interaction between the aPC and the Nrf2
transcription factor.

Materials and Methods: In this study, N9 murine microglial cells were cultured in several doses of aPC and in tert-butylhydroxy-
quinone as a positive control. Next, ELISA based Nrf2 activation assay was made using nuclear extracts. Then, cells were seeded on
slides and stained against Nrf2 to visualize the translocation into nucleus. After the determination of dose and time, expression le-
vels of target genes for Nrf2, which are hemeoxygenase-1, NAD(P)H: quinone oxidoreductase-1 and Nrf2 were evaluated by gPCR.
Lastly, cytokine levels of cells cultured with aPC to lipopolysaccharides were measured by ELISA.

Results: Activation assay showed that aPC induced Nrf2 translocation into nucleus, which was also confirmed by immunofluores-
cent staining. Moreover, based on gPCR data, expression of target genes and Nrf2 were increased by aPC. Finally, aPC caused dec-
reased levels of cytokines in lipopolysaccharide cultured cells.

Conclusion: According to this study, aPC uses Nrf2 pathway for its anti-inflammatory effects. Owing to that mechanism and pre-
vious findings, aPC can be novel anti-inflammatory agent for Central Nervous System.

Key Words: Activated protein C, microglia, Nrf2.

Mikroglial Hiicrelerin Endotoksine Karsi mikroRNA Yaniti

microRNA Response of Microglial Cells to Endotoxemia
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OZET

Amacg: Mikroglial hticreler merkezi sinir sisteminin (MSS) hematopoetik k&kenli immun hticreleridir. MSS'nin yerel makrofajlari ola-
rak gérev yapmakta ve pek ¢ok nérodejeneratif hastaligin patogenezindeki inflamasyonda yer almaktadir. MikroRNAlar (miRNA)
post-transkripsiyonel regtilasyon mekanizmalarinda rol alan kodlanmayan kuictik RNA'lardir. Bu calismamizda, mikroglial hticrelerde
inflamasyon ile iliskili miRNAlarin belirlenmesi amaglanmistir.

Gerec ve Yontem: Bu calismada, N9 fare mikroglia hticre hatti kullanildi. Hucreler dustik miktarda serum iceren ortamda lipopo-
lisakkarit ile kdiltdr edildi. Sonrasinda total RNA izolasyonu yapildi ve RNA &rnekleri miRNA array analizine génderildi.

Bulgular: miRNA array analizine gére endotoksinle uyarimla 30 adet anlamli olarak degisen miRNA belirlendi. Bunlarin 18’inde
miRNA'nin ekspresyonu artarken, 12'sinde azalma saptandi. Belirlenen miRNA'lar icerisinden ekspresyonu azalan mir-101a, mir-140
ve mir-324-3p, sitokinlerden IL-13'nin, kemokinlerden de CXCL10 ve CCL4"tGin mRNA'larina baglanamayip sitokin ve kemokin salinimi-
ni artirmaktadir. Artan miRNA'lardan da mir-503 ve mir-93 LBP ve TREM-2 mRNA'larini hedefleyerek mRNA ekspresyonlarini baskila-
maktadir.

Yorum: Bu ¢alismanin sonucunda mikroglial aktivasyonla iliskili miRNA'lar karakterize edilmistir. Sonuclarimiz mikroglial gen du-
zenlenmesinde 6zgll immuinregulatuar mikroRNA'larin rol oynayabilecedini géstermektedir. Bu sonuglarin konfirme edilmesi igin an-
lamli degisim g&steren miRNA'larin her birinin kantitatif PCR ile analizine gereksinim vardir.

Destek: Bu calisma 1095421 proje numaraslyla TUBITAK tarafindan desteklenmistir.

Anahtar Kelimeler: inflamasyon, mikroglia, mikroRNA.

ABSTRACT

Objective: Microglial cells are the hematopoietic originated immune cells of the central nervous system (CNS). They are resident
macrophages of CNS and play a role in inflammation mechanism of the most of neurodegenerative diseases. MicroRNAs (miRNAs)
are the non-coding small regulatory RNAs playing role in post-transcriptional regulation. The aim of this study was to determine the
inflammation related miRNAs in microglial cells.
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Materials and Methods: In this study, N9 murine microglial cell line was used. Cells were cultured with lipopolysaccharide (LPS)
in reduced serum media. Then, the total RNA was isolated and RNA samples were sent to miRNA array analysis.

Results: According to miRNA array analysis, 30 significantly changed miRNAs are detected as a result of stimulation with endo-
toxin. The expression of miRNA increased in 18 and decreased in 12 of 30 detected miRNAs. Of detected miRNAs, mir-101a, mir-140
and mir-324-3p, which have been found to be downregulated, cannot bind to mRNAs of chemokines CXCL10 and CCL4, and cyto-
kine IL-1p and therefore cannot suppress the mRNA expression. Also, of increased miRNAs, mir-503 and mir-93 target to LBP and
TREM-2 mRNAs and suppress the expression.

Conclusion: Our results show that immunoregulatory miRNAs may have roles in microglial gene regulation. In order to verify the
results, expression analyses of each significant miRNA will be performed with quantitative PCR.

Support: This study was funded by TUBITAK with the project number of 1095421.

Key Words: Inflammation, microglia, microRNA.

Aktive Protein C’'nin SHSY-5Y Hiicre Hatlarinda Oksidatif Strese Karsi Koruyucu Etkisi

Protective Effects of APC Against Oxidative Stress on SHSY-5Y Cell Line
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OzZET

Amacg: Aktive protein C (APC) antikoagtilan ve sitoprotektif etkiye sahip bir proteazdir. Néron ve endotel hticrelerini cesitli yara-
lanmalardan korudugu bilinmektedir. Ayrica, iskemi ve multipl skleroz rodent hayvan modellerinde beyin hasarini azalttigi gérilmus-
tlr. Oksidatif stres, serbest radikaller ve peroksitlerin tretilmesi sonucu hticre komponentlerine zarar vermesi ile meydana gelir. Boy-
lece farkli hticre cesitlerinde tahribata yol acar. Bu calismada amacg, paraquat (PQ) ile muamele edilmis SHSY-5Y ndroblastom hticre
hattinda APC'nin koruyucu etkisini incelemektedir.

Gereg ve Yontem: Calismamizda, SHSY-5Y hiicre hatti kullanildi. %10 FBS, %1 L-glutamin iceren DMEM-F12 ortamlarinda kdil-
tlr edildi. Hdcreler 96 kuyucuklu plak iceren plakalara her bir kuyucuga 10.000 hticre gelecek sekilde ekildi. APC'nin 1 pg/mL, 5
pg/mL ve 10 pug/mL dozlari ortamlara uygulandi. APC 6n uygulamasindan sonra ortamlara 500 uM ve 1000 uM PQ olacak sekilde
eklendi. Hticreler 24 saat bir gece inktibasyona birakildi ve inklibasyon sonrasinda PQ'nun sitotoksik etkisini incelemek tizere Laktat
Dehidrojenaz Testi (LDH) testi yapildi.

Bulgular: Calisma sonucunda, APC'li ortamda bulunan ve 1000 pM PQ ile muamele edilmis hticre 6limtinde énemli bir azalma
gordlmdstdir.

Yorum: Bu calisma sayesinde, APC'nin PQ'nun sitotoksik etkisine karsi koruyuculugunu saglayan mekanizmalarin incelenmesine
dayali yeni bir ¢alisma alani olusmustur.

Anahtar Kelimeler: Aktive protein C, oksidatif stres, néroproteksiyon.

ABSTRACT

Objective: Activated protein C (APC) is a protease that has both anticoagulant and cytoprotective activities. It is known to be
protective for neurons and endothelial cells from different kinds of injuries. According to models of ischemia and multiple sclerosis
in rodents, APC also decreases brain damage. Oxidative stress is caused by production of free radicals and peroxides, which are harm-
ful for the cell components therefore result in destruction of multiple cell types. In this study, the aim is to search for the protective
effects of APC on the SHSY-5Y neuroblastoma cell line after the paraquat (PQ) treatment which is highly toxic for human beings.

Materials and Methods: In the study, SHSY-5Y cell line was used. They were cultured in DMEM-F12 medium which involved %10
FBS, %1 L-glutamine. Then, cells were seeded in 96-well plate as 10.000 cells/well. Next, they were exposed to different doses of APC
like 1 pg/mL, 5 pg/mL and 10 pg/mL. 30 minutes after APC pre-treatment, 500 uM and 1000 uM PQ was added into the wells. Fol-
lowing 24 hours incubation of cells, in order to test the cytotoxic effects of PQ, lactate dehydrogenase test (LDH) test was applied.

Results: In our study, we found significant decrease of cytotoxicity on the cells which were exposed to 1000 uM PQ with APC.
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Conclusion: With reference to our study, APC has protective effects on the cytotoxicity of PQ which results in a new study area
in terms of searching for the mechanism of this affect.

Key Words: Activated protein C, oxidative stress, neuroprotection.

Oksitosin Kiiltiire Sican Duyusal Sinir Hiicrelerinde Protein Kinaz C Araciligiyla
Kalsiyum Sinyallesmesini Aktive Eder

Oxytocin Activates Protein Kinase C Mediated Calcium Signaling in Cultured Rat Sensory Neurones
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OzET

Amag: Oksitosin (OT) dogum ve laktasyondaki temel roltintin yani sira agri moddtlasyonunda da dnemli rol oynamaktadir. Buna
ragmen OT'nin agri modtlasyonundaki etki mekanizmasi yeterince aydinlatiimamistir. Bu calismada in vitro kalsiyum gdrdintileme sis-
temi kullanilarak dorsal kék gangliyon (DKG) néronlarindaki hticre igi kalsiyum dizeyi (ICa*2]i) tizerine OT'nin etkisi arastirilmistir.

Gereg ve Yéntem: iki glinliik Wistar cinsi sicanlardan elde edilen gangliyonlar mekanik ve enzimatik olarak ayristirma isleminden
sonra DKG ndronlarinin primer kdiltlrd yapildi. Néronlar kalsiyuma duyarli floresan boya olan 1 uM Fura2-AM ile yuklendi. Hucreler
boya ytiklemesinden sonra Fura2-AM'yi hticre disi ortamdan uzaklastirmak icin standart hticre disi kayit soltisyonuyla 20 dakika stirey-
le 3-4 kez yikandi. Bazal [Ca*z]i kaydindan sonra farkli konsantrasyonlarda OT'nin etkisi kayit edildi.

Bulgular: OT 30 nM (n= 32, p< 0.05), 100 nM (n= 24, p< 0.01) ve 300 nM (n= 27, p< 0.01) [Ca*2]i anlamli bir sekilde artirdi.
OT'nin 300 nM konsantrasyondaki stimtilatér etkisi hticre disi kalsiyum uzaklastirildigi kayit kosullarinda da gézlendi (n= 38, p< 0.01).
Bir protein kinaz C (PKC) inhibitérti olan chelerythrine chloride (10 pM) OT'nin indtikledigi [Ca*2]i artisi inhibe etti (n= 24, p< 0.01).

Yorum: Bu calismanin bulgulari kiiltlire edilmis DKG néronlarindaki hticre igi kalsiyum sinyallesmesini OT'nin doz bagimli olarak
aktive ettigini géstermektedir. Ayrica OT'nin DKG ndéronlarindaki kalsiyum sinyallesmesi tizerinde etkisinin PKC bagimli bir mekaniz-
ma araciligiyla gerceklestigi bu calismayla ilk defa gésterilmistir.

Anahtar Kelimeler: Agri, dorsal kék gangliyonu, kalsiyum gértinttileme, oksitosin, protein kinaz C.

ABSTRACT

Objective: In addition to essential role of oxytocin (OT) in parturition and lactation, OT also plays an important role in pain mo-
dulation. But, the mechanism of this effect is unclear. In this study, the effects of OT on intracellular Ca2* levels ([Ca%*]i) in dorsal
root ganglion (DRG) neurons were investigated by using in-vitro fluorescence calcium imaging technique.

Materials and Methods: DRG neurones were grown in primary culture following enzymatic and mechanical dissociation of
ganglia from 2-day-old Wistar rats. DRG neurons were loaded with 1 umol Fura-2 AM. After loading the cells were washed 3-4 times
for 20 min with standard recording medium to remove the extracellular fura-2 AM. [Ca?*]i responses were quantified by the chan-
ges in 340/380 ratio by using fluorescence imaging system. The effects of different concentration of OT treatment after recording
of basal [CaZ*]i were recorded.

Results: OT significantly increased in [CaZ*]i after application of 30 nM (n= 32, p< 0.05), 100 nM (n= 24, p< 0.01) and 300 nM
(n= 27, p< 0.01) concentrations. Further, the stimulatory effect of oxytocin (300 nm) was persistent in Ca®* free condition (n= 38, p<
0.01). A protein kinase C inhibitor, chelerythrine chloride (10 uM), significantly decreased OT induced increase in [Ca?*]i (n=24, p< 0.01).
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Conclusion: Data from this study revealed that OT activates intracellular calcium signaling in cultured rat DRG neurons in a do-
se dependent manner. Additionally, we demonstrated for the first time that OT act on calcium signaling in DRG neurones via prote-
in kinase C dependent mechanism.

Key Words: Pain, dorsal root ganglion, calcium imaging, oxytocin, protein kinase C.

Eritropoetinin SHSY-5Y Hiicre Hattinda miRNIA Ekspresyonu Uzerine Etkisi

The Effects of Erythropoietin on the miRNA Expression in SHSY-3Y Cell Line
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OZET

Amag: Eritropoetin (Epo), eritropoezi uyaran hematopoetik blytime faktdri ve sitokindir. Epo sinir sisteminin gelisiminde, néro-
nal canliigin devaminda néronal hasarin tamirinde kritik roller Ustlenir. Ayrica, néronal hasar modelinde néroprotektif etkinligi gdste-
rilmistir. Epo’nun néroprotektif etkisinin bir baska olasi mekanizmasi transkripsiyonel diizeyde gen regtilasyonu olabilir. Transkripsiyo-
nel gen regtilasyonunda énemli rolti olan mikroRNA'lar (miRNA) kiiclik, kodlama yapmayan RNA'lardir. Epo’nun néroprotektif etkisi-
ne miRNA ekspresyonunda yaptigi degisiklikler aracilik ediyor olabilir. Bu calismada amacimiz Epo’nun SHSY-5Y néroblastoma hticre
hattinda miRNA ekspresyonunda yaptigi degisikliklerin incelenmesidir.

Gereg ve Yontem: Calismamizda néronal bir hticre hatti olan SHSY-5Y hticre hattina eritropoetin indtksiyonu uygulandi. Bu uya-
rimla ekspresyonu degisen mikroRNA'lar miRNA array yontemi ile incelendi.

Bulgular: Calismamizda SHSY-5Y hticre hattinda Epo'nun 2 mikroRNA'nin (miR-148a ve miR-520h) ekspresyonunu artirdigini, 28
mikroRNA'nin ekspresyonu azalttigini saptandik.

Yorum: Calismamizda SHSY-5Y hticrelerinde Epo uyarimi ile ekspresyonu degisen mikroRNA'lar hticre diferansiyasyonu, proli-
ferasyonu ve karsinogenez ile iliskiliydi. Bu bize Epo’nun néroblastoma hticre hattinda karsinogenez stirecini etkilemedigini dustin-
durdd.

Anahtar Kelimeler: Eritropoetin, miRNA, SHSY-5Y.

ABSTRACT

Objective: Erythropoietin (Epo) is a hematopoietic growth factor and cytokine which stimulates erythropoiesis. Epo has a critical
role in the development, maintenance, protection and repair of the nervous system. Furthermore, the neuroprotective effect of Epo
has been shown in neuronal injury. Another possible mechanism of Epo is gene regulation at the transcriptional level. MicroRNAs
(miRNAs) are small, non-coding RNAs. The effect of Epo on the miRNA expression may help to the neuroprotective mechanism of
Epo. The aim of this study is to observe the effect of Epo on the miRNA expression in SHSY-5Y neuroblastoma cell line.

Materials and Methods: In our study, neuronal cell line SHSY-5Y has been induced by the Epo. miRNAs whose expression chan-
ged by the Epo induction has been defined by the miRNA array.

Results: In our study, we found that Epo induces two miRNA (miR-148a and miR-520h) expressions, and downregulates 28 miR-
NA expressions in SHSY-5Y neuronal cell line.

Conclusion: As a result of our study, in SHSY-5Y cells, miRNAs whose expression changed by the Epo induction were associated
with the cell differentiation, proliferation and carcinogenesis. According to these results, we suggest that Epo is not effective for car-
cinogenesis mechanisim in this neuroblastoma cell line.

Key Words: Erythropoietin, miRNA, SHSY-5Y.
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Dentin Tabakasina Yénlendirmek Uzere insan Dis Pulpasi Kok Hiicrelerinin izolasyon On Calismasi

Preliminary Study of Stem Cells Isolation of Human Dental Pulp to Forward Dentin Layer
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OzET

Amacg: Dental pulpa son zamanlarda Uizerinde énemle durulan ve gesitli kok hticre arastirmalarinda kullanilan bir kék hticre kay-
nagidir. Ozellikle diger kok hticre elde etme yéntemlerine gére daha az invaziv olmasi ve etik sorunlar tagimamasi tercih edilen bir
arastirma konusu haline gelmesini saglamistir. Son dénemdeki arastirmalarda insanin kendi dokusundan dis dokusuna benzer bir ya-
pi olusturulmaya calisilmaktadir. Uzun dénemde hedeflenen ise tamamen canli bir dis organinin olusturulmasidir. Bu ¢alismanin ama-
clinsan 20 yas disi pulpasindan kok hticrelerin izolasyonu ve kdilttir ortaminda cogaltiimasidir.

Gereg ve Yontem: Dis cekimi 6ncesi birey %0.2 klorhekzidin ile gargara yaptirildi ve ¢ekim bélgesi klorhekzidin ile silindi. Cekim
sonrasi dis tizerindeki gingival ve periodontal dokular uzaklastirildi, dis énce iyotlu antiseptikten (betadin) daha sonra da iyodu uzak-
lastirmak icin alkolden gecirildi ve penisilin + streptomisin iceren antibiyotik karisiminda 1 dakika bekletildi. Karisim icerisindeki dis ste-
ril gazli bez ile tutularak alindiktan sonra soguk steril serum fizyolojik asili fizyodispenser da elmas fisstir frez/elmas separe kullanila-
rak tizerinde oluklar acildi ve steril bisttiri olusan oluklara yerlestirilerek dis kirilip steril 6rtu tizerinde steril pens yardimi ile pulpa cika-
riip soguk Eagle’s medyuma alindi. Enzimatik ve santrifuj islemlerinden sonra hticreler sayilip kdlttir kaplarina alindi ve %5 CO, nem-
li ortamda kdilttre edildi.

Yorum: On calisma sonrasi elde edilen pulpa kaynakli kék hticreler bundan sonraki asama olan dentin tabakasi olusturmak (ize-
re yonlendirilerek fare deri altlarina cesitli tasiyici materyaller yardimi ile ekilecek histolojik ve molekdiler tani yéntemleri ile dogrulana-
caktir.

Anahtar Kelimeler: Kok hticre, pulpa, dentin.

ABSTRACT

Objective: Dental pulp is one of the most important sources of stem cell that is emphasized insistently by scientist recently and
which is used in many researches and studies. This method becomes very preferred because particularly if we compare with other
stem cell getting procedures this method is less invasive and makes fewer problems in ethic subjects. Recent studies try to make si-
milar dental tissue from the human tissue. The purpose in long-term period is to obtain completely vital teeth organ. The aim of this
study is stem cell isolation of 201 human dental pulp and to proliferate in culture.

Materials and Methods: After extraction, the gingival and periodontal tissues on the teeth were removed than antibiotic mix-
ture containing penicillin + streptomycin was kept in 1T minute. We made grooves on the teeth, by placing the sterile lancet in the
grooves we broken tooth with the help of sterile forceps than we removed pulp and placed on cold Eagle’s medium. After the enzy-
matic and centrifuge process cell count and transferred in the culture vessel than cultured in 5% CO, humid environments.

Conclusion: After preliminary study of stem cells obtained from pulp source, will forward to implant subcutaneously to the mo-
use with the help of some transporter materials and will be verified with histological and molecular diagnosis method.

Key Words: Stem cell, pulp, dentin.
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Primer Mikst Astroglial Hiicre Kiiltiirlerinde Rotenonun Yol Actig: Toksisite

Rotenone-Induced Cell Death in Primary Mixt Astroglial Cultures
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OzZET

Amag: Rotenon, hticre icine kolayca girerek solunum zincirindeki mitokondrial kompleks 1‘in spesifik inhibitéru gibi davranan bir
insektisittir. Deneysel ¢alismalarda daha ¢ok dopaminerjik néronlari etkileyerek sicanlarda Parkinson belirtilerine yol actigi gésterilmis-
tir. Astroglia hticreleri tizerine etkileri hakkinda ise az sey bilinmektedir. Biz bu ¢alismada rotenonun astroglia hticre canliligini ne yén-
de etkiledigini arastirmayi planladik.

Gereg ve Yontem: Primer astroglial hticre kiiltlrd 1-2 guinltik yenidogan sican frontal kortekslerinden elde edildi. Htcreler %10
FCS ve 20 mM glutamin iceren DMEM icinde inkibe edilerek pasajlandi ve sitotoksisite deneyi icin 96'lik well plate (104 cells/well)
ekildi. Hdicreler 0.1 ve 1 uM rotenon iceren ve icermeyen DMEM icinde bekletildi. Yirmi dort saat inklibasyonun ardindan hticre can-
lihg1, 3<4,5-dimethylthiazol-2-yl)-2,2-diphenyltetrazolium bromide (MTT) testi ile degerlendirildi. istatistiksel degerlendirmede Student-
t testi kullanildi.

Bulgular: Hticre canliigi kontrole gére, 0.1 pM rotenona maruz kalan grupta, %88.76 + 5.37; 1 uM rotenona maruz kalan grup-
ta ise %39.53 + 7.80 olarak saptandi. 1 uM of rotenona maruz kalan grup, kontrol grubundan anlamli olarak farkli bulundu (n= 6,
p< 0.000005).

Yorum: ilk sonuclarimiz primer astroglial hicre kilttirlerinde rotenonun hticre éltimtine yol actigini géstermektedir. Bundan son-
raki calismalarimizda da antioksidanlarin rotenon toksisitesinden koruyucu etkileri tizerinde calismayi planlamaktayiz.

Anahtar Kelimeler: Astroglia, rotenon, toksisite.

ABSTRACT

Objective: Rotenone, an insecticide, easily enters the cell and acts as a spesific inhibitor of mitochondrial complex | of the respi-
ratory chain. Although experimental studies have demonstrated that rotenone exposure causes selective dopaminergic degeneration
and induces parkinsonian symptoms in rats, little is known about the effects of rotenone on astroglia cells. In this study, we aimed
to investigate the effects of rotenone treatment on astroglia viability in the cultures.

Materials and Methods: Primary astroglia cultures were prepared from the frontal cortex of 1-2 day old neonatal rats. Cells we-
re grown in DMEM containing 10% foetal calf serum and 20 mM glutamine, passaged and re-seeded in 96 well plate (104 cells/well)
for cytotoxicity assays. Astroglia cells were treated with 0.1 and 1 uM of rotenone in DMEM whereas the control group was treated
with DMEM alone. After 24 hours, the cell viability in the cultures was measured by 3-(4,5-dimethylthiazol-2-yl)-2,2-diphenyltetrazoli-
um bromide (MTT) test. Student-t test was used to evaluate the differences between the groups and p-value smaller than 0.05 was
considered statistically significant.

Results: The cell viability was 88.76 + 5.37 and 39.53 + 7.80% of the controls in the cultures treated with 0.1 and 1 uM of rote-
none, respectively. The difference between the control and 1 uM of rotenone-treated group was found statistically significant (n= 6,
p< 0.000005).

Conclusion: Our preliminary results demonstrated that rotenone causes cell death in primary astroglia cultures. Our further ex-
periments will be focused on the protective effects of some antioxidants against rotenone toxicity.

Key Words: Astroglia, rotenon, toxicity.
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Vazoaktif Intestinal Peptid ve Sempatektominin Sican Biyik Bolgesi Mast Hiicrelerine Etkisi

The Effects of Vasoactive Intestinal Peptide and Sympathectomy on \Whisker Pad Mast Cells of Rats
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OZET

Amag: Mast hicre-sinir iki yonlu etkilesimi son yillarda arastiriimaya baslanmistir. Biyik bélgesi yogun olarak inerve edilir ve bol
miktarda mast hticresi icerir. Gerek sempatektominin gerekse vazoaktif intestinal peptidin ¢esitli dokularda mast hticre davranislarini
etkiledigi gésterilmistir. Sunulan bu calismada kisa stireli sempatektomi ve sempatektomi + ViP'in biyik bolgesi mast hticresi sayi ve
icerigine etkisinin arastinimasi amaglanmistir.

Gereg ve Yontem: Etik onayi takiben, deneyler 200-250 g adirliginda 24 Sprague-Dawley erkek sican kullanilarak sempatekto-
mi, sempatektomi + VIP, sham ve kontrol olmak tizere dért grupta gerceklestirildi. Sempatektomide sol stiperior servikal sempatik
gangliyon cikarildi. VIP intraperitoneal (IP) 25 ng/kg/gtin dozda (0.2 mL) bes gtin uygulandi. Transkardiak perftizyon-fiksasyon son-
rasi biyik bélgeleri toluidin mavisi ve alcian mavisi/safranin ile boyandi. istatistiksel analiz eslesmemis cift kuyruklu t-test ile yapildi
(Graphpad V.302).

Bulgular: Sempatektomi toplam mast hticre sayisini degistirmezken, mast hticre iceriklerini degistirdi. Ganglionektomi yapilan ta-
rafta sadece heparin iceren (kirmizi) mast hticre sayisi azalirken, karsi tarafta heparin + amin iceren (mikst) mast hticre sayisi anlamli
diizeyde artirmistir (p< 0.01). VIP her iki taraf biyik bélgesinde kirmizi mast hiicre sayini artirirken, karsi tarafta mikst mast hticre sa-
yini azaltmistir (p< 0.001).

Yorum: Kisa stireli sempatektomide mast hticre icerik degisikligi mast hticre-sinir etkilesimi icin bir kanittir. Sistemik ViP uygula-
masinin bunu 6nlemesi fizyolojik ve patofizyolojik olaylarda énemli olan bu etkilesimin nasil modtile edilecedini géstermistir.

Anahtar Kelimeler: Biyik bélgesi, mast hticresi, sempatektomi, vazoaktif intestinal peptid.

ABSTRACT

Objective: Bidirectional interactions between mast cells and nerves have recently begun to be explored. Whisker pad is densely
innervated and invested by mast cells. Both sympathectomy and vasoactive intestinal polypeptide (VIP) influence behavior of mast
cells in various organs. It was aimed to investigate the effect of sympathectomy and sympathectomy + VIP on the number and con-
tent of mast cells in rat whisker pad.

Materials and Methods: After ethic approval, experiments were carried out on 24 Sprague-Dawley male rats of 200-250 g
body weight divided four groups which are sympathectomized, sympathectomized + VIP, sham and control. Sympathectomy was
performed by left superior cervical sympathetic ganglion extraction. VIP 25 ng/kg/day (0.2 mL) was administered intraperitoneally
(IP) for five days. After transcardiac perfusion-fixation, whisker pads were stained with toluidine blue, and alcian-blue/safranin. Sta-
tistical analysis was performed using unpaired two-tailed t test (Graphpad V3.02).

Results: Sympathectomy did not change total number but the content of mast cells in whisker pad of rats. While mast cells with
only heparin content (red) decreased at ipsilateral side of ganglionectomy, heparin + amine containing mast cells (mixed) significantly
increased at contralateral side (p< 0.01). VIP increased number of red mast cells at both sides of whisker pads of sympathectomized
rats and decreased number of mixed mast cells at contralateral side (p< 0.001).

Conclusion: Change in mast cell content by short term sympathectomy is a proof of mast cell-nerve interaction. Preventation of
this by systemic VIP administration has shown how to modulate this interaction which can be important in physiologic and pathophy-
siogic events.

Key Words: Mast cell, sympathectomy, vasoactive intestinal polypeptide, Whisker pad.
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Mekansal ﬁgrenme Kapasitesi ile Farkli NOS izoformlarinin Hipokampustaki Ekspresyonu
Arasindaki Iliskinin Genc Ergin Laboratuvar Sicanlarinda Arastiriimasi

Study of the Relation Between the Spatial Learning Capacity and the Hippocampal Expression of
Different NOS Isoforms in the Random Populations of Young-adult Laboratory Rats
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OZET

Amag: Sunulan calismanin amaci geng erkek Wistar (W) ve farkli soydan gelen Wistar/Sprague-Dawley (W/S) sican poptilasyo-
nunda kisa ve uzun stireli bellekteki bireysel varyasyonun NOS proteininin ¢ farkli izoformunun (nNOS, eNOS ve iNOS) hipokampus-
taki seviyesine bagli olup olmadigini incelemektir.

Gereg ve Yontem: Sicanlar kismi pekistirilmis radyal labirentteki performanslarina gére “iyi” ve “ké6td” 6grenen olarak siniflandi-
rimistir. “iyi” ve "kétu” égrenen sicanlarin hipokampuslarindaki tic farkli NOS izomerik formunun molekdiler seviyesindeki farkliliklari
belirlemek icin Western Blot teknigi uygulanmistir.

Bulgular: Genetik olarak daha homojen olan “W" sicanlar daha az homojen olan outbred “W/S" sicanlara gére mekansal bellek
testinde kritere daha yavas ulasmislardir. “W" sicanlarin performanslarindaki bu dustkltk hipokampuslarinda dtistik seviyede nNOS
ve iNOS seviyesi géstermeleri ile anlamli derecede iliskilidir. NOS izoform seviyelerinin “iyi” ve "kétid” 6grenen sicanlarda karsilastiril-
masl, hem kisa hem de uzun streli bellek hatalarinin ytksekligi ile “W" sicanlarda eNOS seviyesinin ytiksekligi, “W/S" sicanlarda ise
iNOS seviyesinin ytiksekligi arasinda iliski oldugunu gdstermistir.

Yorum: Bulunan bulgular hipokampustaki NOS seviyesinin mekansal bellek ve 6grenme icin dnemli oldugunu gdéstermektedir.
Mekansal 6grenme kapasitesi ile nNNOS seviyesi arasinda gérilen pozitif, eNOS seviyesi arasinda gordlen negatif iliski bu iki NOS izo-
formunun farkli nérofizyolojik rolleri olmasi ile alakali olabilir.

Anahtar Kelimeler: Hipokampus, kismi pekistirilmis 12 kollu radyal labirent, mekansal bellek, NOS ekspresyonu, sican.

ABSTRACT

Objective: In the present study, the aim was to correlate the individual variation in short- and long-term spatial memory in the
population of young Wistar (W) and outcrossed Wistar/Sprague-Dawley (W/S) rats with the hippocampal levels of the three NOS iso-
forms: nNOS, eNOS, and iNOS.

Materials and Methods: The rats were classified as “good” and “poor” learners on the basis of their performance in partially
baited 12-arm radial maze. Western Blot analysis was performed to determine differences in molecular levels of the three NOS iso-
meric forms in the hippocampus of “good” and “poor” learners.

Results: The genetically more homologous “W" rats showed slower rate of the acquisition of a spatial memory task as compa-
red to the genetically less homologous outbred “W/S" rats. The deficient performance of “W" rats was correlated with significantly
lower levels of hippocampal nNOS and iNOS. The comparison of NOS isoforms levels between “good” and “poor” learners carried
out for each rat group separately, manifested the correlation between the high numbers of both working and reference memory er-
rors and the high level of eNOS in “W" rats and high iNOS levels in “W/S" rats.

Conclusion: The findings indicate towards the importance of the hippocampal NOS for the spatial learning and memory. The
positive correlation found between the spatial learning capacity and the nNOS levels and the negative correlation between the lear-
ning scores and the levels of eNOS might be related to apparently different neurophysiological roles of these two NOS isoforms.

Key Words: 12-arm partially baited radial maze, hippocampus, NOS expression, rats, spatial learning.
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Genc Yetiskin Erkek Sicanlarda Kisitlama Stresi ve NOS inhibisyonunun Ogrenme ve
Strateji Tercihlerine Etkileri

Effects of Restraint Stress and NOS Inhibition on Learning and Strategy Preference in
Young Adult Male Rats

Melih Dag"deviren", Yusuf Hakan Dogana, Lutfiye Kanit®
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OZET

Amag: NoNitro-L-Arjinin (L-NA) bir NOS inhibitorliddr. Kisitlama stresi de 6grenme bozukluguna yol agabilen ilimli bir stresérddir.
Su tanki (WM) spasyal 6grenmeyi ve prosedur modifikasyonu sayesinde de 6grenmede kullanilan strateji tercihini sinamak igin uygun
bir deney dtizenegidir. Calismamizin amaci, NOS inhibisyonu ve kisitlama stresinin su tanki 6grenme performansina ve strateji tercih-
lerine etkisini arastirmaktir.

Gereg ve Yontem: Otuz beg adet 3-4 aylik erkek Sprague-Dawley sican rastgele dort gruba (Salin, Salin + Stres, L-NA, L-NA + Stres)
ayrilmistir. Stres, cam silindirlere konularak glinde 1 saat olarak uygulanmistir. Stresten 1 saat sonra WM deneylerine baslanmistir. Enjek-
siyonlar (serum fizyolojik/50 mg/kg L-NA) WM calismalarindan 10 dakika énce uygulanmistir. WM calismalari 12 gtin boyunca gtinde 4
deneme olarak gergeklestiriimis, platform hep ayni noktada, géruntr (1-3, 5-7, 9-12. glinler) ya da gizli (4, 8, 12. glnler) olarak tutul-
mustur. On Ucuincu gun platform farkl bir noktaya yerlestirilerek, sicanlarin gérsel ya da spasyal ipuglari arasindaki tercih arastirimistir.

Bulgular: Buitlin gruplar agisindan hem gizli (F (1.31)= 39.499 p< 0.001) hem de gértintr (F (1.31)= 8.404 p= 0.001) platform
icin 6grenme saglanmistir. Edinimin erken fazinda kontrol gruplari NOS inhibisyonlu gruplarla kiyaslandiginda géreceli olarak daha iyi
performans (F (1.31)= 174.038 p< 0.05) g&stermistir. Gizli platformun ilk glinlerinde stres (F (1.31)= 5.190 p= 0.012) 6grenmeyi bo-
zucu bir faktér olarak karsimiza ¢cikmistir. Gruplar arasinda strateji tercihleri acisindan istatistiksel anlamli bir farkllik yoktur.

Yorum: Stres ve NOS inhibisyonu tek tek ve farkli zamanlarda é§renmeyi bozucu etkiler gostermekle birlikte, aralarinda bir etki-
lesim saptanamamistir. Stresle olusan 6grenme bozuklugunun LNA uygulamasi ile artmamasi, NOS inhibitérlerinin antidepresif etki-
sinden kaynaklaniyor olabilir.

Anahtar Kelimeler: Kisitlama stresi, Morris su tanki, NOS inhibisyonu, spasyal 6grenme, strateji tercihi.

ABSTRACT

Objective: NwNitro-L-Arginine (L-NA) is an inhibitor of NOS. Restraint stress is a mild stressor causes learning impairments. Wa-
ter Maze (WM) is a useful apparatus for spatial learning experiments and it provides to test strategy preference with the modificati-
on of procedure. The aim of this study was to investigate the effects of restraint stress and NOS inhibition on learning and strategy
preference.

Materials and Methods: 3-4 months old 35 male Sprague-Dawley rats divided to four groups (Saline, Saline+Stress, L-NA, L-NA
+ Stress) randomly. Stress applied during 1 hour in glass cylinders. 1 hour after stress application WM experiments started. Injections
(serum physiologic/50 mg/kg L-NA) were done 10 minutes before experiments. Experiments repeated 4 times a day, during 12 days.
Platform was kept at the same position as visible (on 15237, 5t.7th 9th.12t Jays) or hidden (on 4™, 8™, 12t days). On 13 day
the place of the platform was changed, by this shift rats’ behavior on preferring visual or spatial clues were tested.

Results: Acquisition occurred both hidden (F (1.31)= 39.499 p< 0.001) and visible (F (1.31)= 8.404 p= 0.001) platform days for
all groups. Control groups relatively exhibited better performances (F (1.31)= 174.038 p< 0.05) at the beginning when compared to
NOS inhibited groups. For initial hidden platform days; stress was an impairment factor (F (1.31)=5.190 p= 0.012). There wasn't any
statistically significant strategy preference difference between groups.

Conclusion: Stress and NOS inhibition created impairment particularly and at different periods, however there wasn’t any inte-
raction between them. The impairment which arose with stress didn’t increase with LNA; this may be caused of antidepressive ef-
fects of NOS inhibitors.

Key Words: Morris water maze, NOS inhibition, restraint stress, spatial learning, strategy preference.
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Onceden Kronik Uygulama Sicanda Nikotinin Sartlandirici Etkisini Ortadan Kaldirir

Previous Chronic Exposure Eliminates the Conditioning Effect of Nicotine in Rats
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OzZET

Amag: Nikotin bagimliliginin 6ddl ve sartlama boyutlari, sigara bagimlilarinda bireysel farkliliklar olusturan iki anahtar 6zelliktir.
Sunulan ¢alismanin amaci, 6nceden nikotine maruz kalmis ve farkl tercihler gésteren sicanlarda nikotinin sartlama arastirmaktir.

Gereg ve Yéntem: iki farkli deneyde erkek ve disi Sprague Dawley sicanlara (her grupta 6-8 sican, toplam n= 112) adélesans (5
hafta) veya eriskinlik (23 hafta) déneminde baslamak Uizere serbest erisimli oral nikotin secenedi sunulmus ve icme paternlerinden ni-
kotin tercihleri belirlenmistir (minimum, maksimum). Tek tek kafeslere yerlestirilen Sprague Dawley sicanlar her ikisi de sakkarin iceren
(20 mg/L) serbest erisimli nikotin (ilk 2 hafta 10 mg/L, sonraki dénem 20 mg/L) veya suya maruz birakildirlar. Kendi kendine nikotin
uygulamasi addlesansta baslayan gruplarda 23 hafta, eriskinlikte baslayanlarda 6 hafta strdurtildu. Tolerans olusumunu nlemek icin
3 haftalik aradan sonra sicanlar CPP deneylerinde serum fizyolojik ya da nikotin (IP, 0.2 mg/kg, baz) aldilar. Her bir bélmede gegirilen
zaman, ilk ve son glin denemelerinde 30 dakika stire ile kayit edilmistir ve CPP tiim zamanin ytizdesi olarak degerlendirilmistir.

Bulgular: Her iki deneyde de, sicanlarda sadece erkek kontrol grubunda sartl yer tercihi gézlenmistir (her iki grup icin de, son uy-
gulamada nikotin p< 0.005 dtizeyinde serum fizyolojikten farklidir). Nikotin tercihi minimum veya maksimum olan sicanlarda nikotinin
sartlanma etkisi gézlenmemistir. Onceki sonuclarimizla uyumlu olarak disi sicanlarda hicbir grupta sartl yer tercihi olusmamistir.

Yorum: Nikotin uygulamasina baslama yasindan ve nikotin tercihinden bagimsiz olarak, 6nceden nikotine maruz birakilan sican-
larda sartli yer tercihi olusmamaktadir.

Anahtar Kelimeler: Kendi kendine nikotin uygulamasi, adélesans dénem, eriskin dénem, sartli yer tercihi, cinsiyet farki.

ABSTRACT

Objective: Nicotine (NIC) addiction shows substantial individual variability with reward and conditioning as its two key features.
The aim of the present study was to investigate nicotine induced conditioning in rats previously exposed to a free choice of oral ni-
cotine and displayed different preferences.

Materials and Methods: In two experiments, we exposed male and female Sprague Dawley rats (n= 6-8/group, total 112) to a
choice of oral NIC or water starting at adolescence (5 weeks) or adulthood (23 weeks) to identify different levels of NIC preference
(minimum, maximum). Animals were individually housed and had free access to NIC (10 mg/L for two weeks, 20 mg/L for the rema-
ining period) or water, both containing saccharine (20 mg/L). Adolescent exposure groups self-administered NIC for 23 weeks, and
adult exposure groups for 6 weeks. Following a 3 weeks interval to overcome tolerance, rats received saline or NIC (0.2 mg/kg, base)
during CPP experiments. The % of total time spent in each chamber was recorded at 30 min during the initial and final sessions.

Results: In both experiments, CPP was observed only in male control animals (NIC different from saline, final session, p< 0.005
for both experiments) but not in male rats with minimum or maximum NIC preference. In accordance with our previous results, NIC
did not induce CPP in female rats.

Conclusion: Irrespective of age of onset of NIC administration and nicotine preference, NIC does not induce CPP in rats previ-
ously exposed to chronic nicotine.

Key Words: Nicotine self administration, adolescence period, adult period, conditioned place preference, sex differences.
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Onceden Nikotinle Ka_rsulasma, Baslama Yasi ve Cinsiyet Sicanda Su Tankinda
Yer Ogrenmede Kullanilan Stratejileri Etkiler

Previous Nicotine Exposure, Age of Onset and Sex Affect Strategies Used for
Place Learning in the Water Maze in Rats
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OZET

Amag: Su tanki ¢alismalarinda disi sicanlar gérsel erkekler ise spasyal ipuglarini kullanirlar ve nikotin bu cinsel dimorfik stratejiyi
degistirir. Farkli seviyelerde nikotin tercih eden sicanlari saptamak icin oral kendi kendine uygulama yontemini kullandik. Bu ¢alisma-
nin amaci su tankinda siganlarin kullandigi yer 6grenme stratejileri lizerine énceden uygulanan nikotinin etkilerini arastirmaktir.

Gerec ve Yontem: Sprague Dawley sicanlar (n=112), adélesans (5 hafta) veya eriskin (23 hafta) ddnemden baslamak tizere 23
ve 6 hafta streyle serbest secimli nikotin veya su tercihine maruz birakildi. Minimum ya da maksimum nikotin tercih eden sicanlar
kontrolleriyle birlikte su tanki denemelerine alindi. Edinim stiresince, sicanlarin hem gérsel hem de navigasyonel ipuglarini kullanarak
platformun yerini bulmalarini 6grenmeleri saglandi. Prob guint, gérdndr platform yeni bir lokasyona yerlestirilerek sicanlara olmayan
eski gizli platform ile yeni goriintr platform arasinda bir tercih yapma olanadi saglandi.

Bulgular: Edinim stiresince disiler erkeklerden daha uzun yol aldilar; 6nceden nikotine maruz kalan sicanlar kontrollerden daha
kisa yoldan platform buldular (tim kosullar icin p< 0.05). Nikotinin etkisinin gértintr platform denemelerinde diside, gizli platform de-
nemelerinde erkekte olmasina bagli bir etkilesim saptandi. Probe denemede kontrol gruplarinda erkekler navigasyonel, disiler gérsel
stratejiyi tercih ettiler. Disi gruplarinda, adélesansdan itibaren nikotine maruz kalan disi sicanlar navigasyonel stratejiyi tercih ettiler;
eriskinlikte nikotine maruz kalan disilerde ise bu patern sadece minimum nikotin tercihi gésterenlerde gézlendi.

Yorum: Sonuclarimiz, disi sicanlarin oral yolla kendi kendine nikotin aldiginda problem ¢6zme stratejilerinin degistigini ve bu et-
kinin tuketilen nikotin miktarindan bagimsiz oldugunu géstermektedir.

Anahtar Kelimeler: Oral nikotin, cinsiyet farki, yer 6grenme, strateji tercihi, 6grenme, nikotin tercihi.

ABSTRACT

Objective: In the water maze (WM) female rats employ visual while males use spatial cues; nicotine (NIC) modifies this sexually
dimorphic strategy. We used oral NIC self-administration to identify rats with different NIC preferences and investigated the effect
of NIC exposure on place learning strategies rats use in a WM task.

Materials and Methods: Male and female Sprague Dawley (n= 112) rats were exposed to a free choice of NIC or water, star-
ting at adolescence (5 weeks) or adulthood (23 weeks), for 23 and 6 weeks, respectively;preference was determined based on nico-
tine consumption. Then minimum or maximum NIC preferring rats were subjected to WM experiments, together with controls. Du-
ring acquisition, rats were trained to find the platform using visible and navigational cues. In the probe trial, the visible platform was
moved to another location, providing a choice between the non-existent old hidden platform and the new visible one.

Results: During acquisition, females took longer paths than males; rats previously exposed to NIC took shorter paths than cont-
rols (p< 0.05 for all conditions). Interactions showed that NIC had a greater effect on female rats during the visible and males du-
ring the hidden platform trials. During the probe trial, in control groups, males preferred spatial while females preferred visual stra-
tegy. In female groups exposed to nicotine, strategy was modified: adolescent-exposure groups preferred navigational strategy and
in adult exposure groups this pattern was observed only in rats with minimum NIC preference.

Conclusion: Our results suggest that,independent of the amount of NIC consumed, when female rats self administer oral NIC;
their problem solving strategy is modified.

Key Words: Oral nicotine, sex difference, place learning, strategy preference, learning, nicotine preference.
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Sicanda Kronik Nikotin Uygulamasinin Mezokortikolimbik Delta-FosB Diizeylerine Etkisi

Effect of Chronic Nicotine Administration on Delta-FosB Levels in Rat Mesocorticolimbic Structures
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Ege Universitesi Beyin Arastirma ve Uygulama Merkezi, Izmir, Turkiye

Center for Brain Research, University of Ege, Izmir, Turkey

OzZET

Amacg: Ani erken genlerden (immediate early gene) biri olan FosB gen ailesinin, uzun émlirld ve stabil bir varyanti olan Delta-FosB,
bagimlilik ile iliskili kronik stireglere aracilik eden bir transkripsiyon faktortdur. Kokain gibi kéttiye kullanilan bazi maddelerin tekrar
eden uygulamasi sonucunda artisi bildirilen Delta-FosB’nin bu birikimi, maddelerin éduil ézellikleri ile iliskilendirilmistir. Calismamizda
kronik nikotin uygulamast ile sican beyninin mezokortikolimbik yapilarinda Delta-FosB protein dtizeylerinin degisiminin ortaya konma-
sl amaglanmistir.

Gereg ve Yontem: Eriskin erkek Sprague-Dawley tipi sicanlara 15 glin boyunca 0.4 mg/kg dozunda subkdtan nikotin enjeksiyo-
nu yapildiktan sonra; frontal korteks, korpus striatum ve ventral tegmental alandaki Delta-FosB dtizeyleri Western Blot yontemiyle ya-
r-kantitatif olarak degerlendirilmistir.

Bulgular: Elde edilen sonuglar, kronik nikotin uygulamasinin frontal kortekste Delta-FosB dtizeylerini anlamli olarak artirdigini gés-
termektedir. Benzer bir artis egilimi korpus striatum ve ventral tegmental alanda da gortilmekte ancak bu fark istatistiksel olarak an-
lamli duizeye erismemektedir.

Yorum: Sonuglarimiz Delta-FosB'nin nikotinin &dil ile iliskili etkilerinden sorumlu mediatérlerden biri olabilecegini géstermekte-
dir. Frontal korteksteki belirgin Delta-FosB artisi ise, bu transkripsiyon faktérindin beyin édul mekanizmalarinin kognitif bileseni iginde
bir role sahip olabilecedi yontinde yorumlanabilir.

Anahtar Kelimeler: Delta-FosB, nikotin, sican.

ABSTRACT

Objective: Delta-FosB is a stable splice variant of the immediate early gene FosB and implicated in dopaminergic system related
states such as reward mechanisms. Delta-FosB increases in striatum after repeated exposure to drugs of abuse such as cocaine, and
this accumulation has been linked to increased drug reward. The aim of the present study was to assess of the effect of repeated
nicotine injections on Delta-FosB levels in rat brain.

Materials and Methods: Adult male Sprague Dawley rats were injected with 0.4 mg/kg nicotine daily for 15 days. Delta-FosB
levels were evaluated with Western Blot in frontal cortex, corpus striatum and ventral tegmental area.

Results: Nicotine administration for 15 days increased Delta-FosB levels in frontal cortex significantly. The same trend was found
in corpus striatum and ventral tegmental area without significance.

Conclusion: Our results suggest that Delta-FosB may be a mediator of nicotine action. Considerable increase of Delta-FosB in
frontal cortex suggests a new role for this transcription factor on cognitive effects of nicotine in addition to addiction and reward
mechanisms.

Key Words: Delta-FosB, nicotine, rat.
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Donme Yonii Tercihi ile Motor Asimetri Arasindaki iliski

The Relations Between Turning Preference and Motor Asymmetry
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OZET

Amag: insanlardaki asimetrik dénme davranisinin nigrostriatal dopaminerjik asimetri ile iliskili oldugu distintilmektedir. Arastirma-
da dénme ydnd tercihi-motor asimetri iliskisi incelenmistir.

Gereg ve Yontem: Veriler 17-28 yaslari arasinda, 114 kadin ve 117 erkekten alindi. Deneklere bir el tercihi anketi ve ayak terci-
hi testi verildi. Bu testlerde ytiksek skorlar sol taraf tercihini géstermektedir. El ve ayak icin vuru hizi degerlendirildi. El ve ayadin do-
minans skoru hesaplandi [100* (sag hiz-sol hiz/sag hiz + sol hiz)]. Deneklere bir dénme testi uygulandi. Soldan dénme ytzdesi he-
saplandi.

Bulgular: Denekler soldan dénme egilimi gosterdi (64.99 + 21.78). Bu bulgu kadinlarda (68.16 + 20.79) daha belirgindi (p< 0.05).
Soldan dénme skorlari kullanilarak denekler alt (%37.37 + 11.88), Ust (%92.64 + 5.24) ve orta (%65.43 + 9.52) gruplara ayrildi. El-
ayak tercihleri ve dominans skoru Uizerine cinsiyetin ve dénme yénu tercihinin etkisi ki Yonlt Bagimsiz ANOVA ile incelendi. Dénme
yonuinun ana etkisi anlamliydi. El ve ayak tercihi skoru, orta grupta alt ve Ust gruplardan dustik bulundu (sirasiyla p< 0.001, p< 0.01).
El dominans skoru, orta grupta alt ve Ust gruplara gore yUksekti (p< 0.01). Ayak dominans skorunda ayni fark gézlendi, anlamli de-
gildi. Cinsiyetin ana etkisi bulunmadi.

Yorum: Dénme yonu, el-ayak tercihi ve motor performans asimetrisi ile iliskilidir. Nigrostriatal dopaminerjik asimetri artisinin mo-
tor y6nden daha bilateral-solaklia dogru davranis bigcimine yol actigi séylenebilir.

Anahtar Kelimeler: El tercihi, ayak tercihi, motor asimetri, dopaminerjik asimetri.

ABSTRACT

Objective: The asymmetric turning behaviour in human has been suggested to be related to nigrostriatal dopaminergic asym-
metry. In the present study the relation between turning preference and motor asymmetry has been investigated.

Materials and Methods: The data of 114 women and 117 men between 17-28 years old were collected. The subjects comple-
ted a handedness questionnaire and a foot preference test. The higher scores showed more left side preference. The tapping speed
of hand and feet were computed. Dominance scores for the hand and the feet were estimated [100* (right speed-left speed)/(right
speed + left speed)]. The subjects performed a turning preference task. Percentage of turning to the left was computed.

Results: The subjects showed left turning bias (%64.99 + 21.78) and it was more evident for women (p< 0.05). Using the tur-
ning score, the subjects were divided as the lower (%37.37 + 11.88), the upper (%92.64 + 5.24), and the middle (%65.43 + 9.52)
groups. Two way Independent ANOVA was used for analyzing the effects of gender and the turning preference on the hand-foot
preference and the dominance scores. The main effect of turning preference was significant. The hand and foot preference scores
of the middle group were lower than those of the other groups (p< 0.001, p< 0.01 respectively). The hand dominance score of the
middle group was higher than the others (p< 0.01). The similar result was found for foot dominance score. There was no main ef-
fect of gender.

Conclusion: Turning preference is related to the motor asymmetry. The increase in the nigrostriatal dopaminergic asymmetry co-
uld evoke bilaterality or left sided preference.

Key Words: Hand preference, foot preference, motor asymmetry, dopaminergic asymmety.
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Degisim Korliigii Paradigmasinda Baskin Beyin Yarikiiresinin Degisikligi Bulmadaki Etkisi
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OZET

Amag: Degisim korltigu literatlrde resimlerdeki ve hareket eden gérintiler tizerindeki biytik dedisiklikleri fark etmede basarisiz-
lik/zayiflik olarak tanimlanmaktadir. Bu calismada baskin beyin yariktresinin gérsel uyaricilardaki degisiklikleri fark etme stresi ve ta-
ramaya baslama yénleri tizerindeki etkisi incelenecektir.

Gereg ve Yontem: Katilimcilara bilgisayar ekraninda 27 resim sunulmustur. Sunulan resimlerde degisiklikler ilk 9 resim igin res-
min sag veya sol taraflarindadir. ikinci 9 resimde ise degisiklikler ayni resmin hem sag hem de sol tarafindadir. Son 9 flu resimde ise
katiimcilarin taramaya basladiklari yon belirlenecektir. Katilimcilardan degisim korltigl paradigmasi ile resimlerde goérdukleri degisik-
likleri fark ettikleri zaman degisikligin oldugu yeri géstermeleri istenip sunuma son verilmistir. Calismamiza sag elini kullanan saglikl
géndilliler (n=10) katilmistir (i.U. Etik Kurul Dosya no: 2009/2648-43).

Bulgular: Sunulan resimlerdeki sag ve sol taraftaki degisiklikleri fark etme stireleri katilimcilar icin ayri ayri kaydedilmis ve istatis-
tiksel olarak degerlendirilmistir (SPSS 16.0, Repeated Measured, ANOVA). ilk 9 resimlik seride sag taraftaki degisiklikler ile sol taraf-
taki degisiklikleri fark etme stireleri acisindan anlamli bir fark bulunmamustir [F (1.9)= 2.448, p= 0.15]. ikinci 9 resimlik seride ise kati-
limailarin sol taraftaki degisiklikleri sag taraftaki degisikliklere gore daha kisa stirede fark ettikleri bulunmustur. Fark istatistiksel olarak
anlamlidir [F (1.9)= 13.841, p< 0.005]. Katiimcilarin taramaya basladiklari yonler degerlendirildiginde ise taramaya baslama yényle
degisimi fark etme suresi arasinda anlamli bir fark bulunmamistir [F (1.9)= 0.520, p= 0.48].

Yorum: Elde edilen bulgular, katilimcilarin baskin beyin yariktresinin (sag) taradigi gérme alanindaki (sol) degisiklikleri fark etme-
de diger alandakine (sag) gore daha basarili oldugunu gdstermektedir. Ayni ve ek olarak sol elini kullanan katilimcilarin gérsel uyaran
yanitlari beyin elektriksel aktivite kaydi ile belirlenerek, baskin beyin yariktresinin rakamsal verilerinin degerlendirilmesi planlanmaktadir.

Anahtar Kelimeler: Baskin beyin yarikiresi, degisim korltigu, el tercihi, tarama yénu.

ABSTRACT

Objective: Change Blindness is the paradigm that occurs when a person looking at a visual scene fails to notice the mass chan-
ges. The aim of this study was to investigate the effect of dominant hemisphere to change detection time and starting scan directi-
on by using the change blindness paradigm.

Materials and Methods: Twenty-seven pictures which the changes occur in the first 9 pictures at right or left side, in the se-
cond 9 pictures in both sides. In the last 9 blurred pictures determine starting scan direction. Ten right-handed volunteers try to de-
tect changes in the pictures and when they detect change they show it and presentation is over.

Results: Time of detection was recorded for individually and analyzed by using SPSS 16.0 (Repeated Measured). There was no
significant differences between detecting right and left side changes in the first 9 pictures (F (1.9)= 2.448, p= 0.15). However, in the
second 9 pictures, volunteers detected significantly faster in the left than in the right side changes [F (1.9)= 13.841, p< 0.005]. In
the last 9 pictures, there was no difference to start scanning picture between the right and left scanning direction for detecting chan-
ges [F (1.9)= 0.520, p= 0.48].

Conclusion: The present findings show that participants, whose dominant hemisphere for visual perception was right, noticed
changes in the left visual field more successfully than the right visual field. We plan to apply the change blindness paradigm for the
left handed participants with recording the brain electrical activity with visual stimuli to determine the dominant hemisphere of the
brain.

Key Words: Change blindness, dominant hemisphere, hand preference, scan direction.
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Karnozinin Perforan Yol/Dentat Girus Sinapslarinda Hipokampal Ogrenme Uzerine
Doz Bagimh Etkisi

Dose-Related Effect of Carnosine on the Hippocampal-Dependent Learning in Perforant
Pathway/Dentate Gyrus Synapses

Nazan Dolu, Cem Siier, Seda Artis, Sami Aydogan, Leyla Sahin
Erciyes Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali, Kayseri, Turkiye

Department of Physiology, Faculty of Medicine, University of Erciyes, Kayseri, Turkey

OzET

Amacg: Karnozin, p-alanin ve L-histidinden karnozin sentataz ile sentezlenen dipeptid bir bilesiktir. Y(iksek konsantrasyonda beyin,
kalp, kaslar ve deride dogal olarak olusur. Antioksidan, anti-matriks-metalloproteinaz ve serbest radikal yakalama aktivitesi gibi bircok
etkiye sahiptir. Onceki calismamizda, karnozinin 0.1 ve 1 ug/uL dozlarinda, uzun stireli plastisiteyi azalttigini bulduk. Bu calismamizin
amaci, karnozinin dért farkli dozunda inhibitér ve/veya eksitator sinaptik plastisite etkisi olup olmadigini, dért farkli zaman pencere-
sinde (baslangic: 0-20 min, post-tetanik potansiyalizasyon: 25-30 dakika, indtksiyonu fazi: 40-45 dakika, stirdtirme fazi: 95-100 daki-
ka) incelemekti.

Gereg ve Yontem: Deneyler 5 grupta Sprague Dawley sicanlarda gerceklestirildi (n= 6). Bipolar uyarici elektrot medyal perforan
yola yerlestirildi. Yapay beyin omurilik sivisi (kontrol grubuna) veya karnozin (0.1, 1, 10, 100 pg/uL) bir cam mikroelektrotla dentat
girusa inflize edildi. YUksek frekansl uyari protokolti (HFS, 100 Hz, 1 s) uygulandi.

Bulgular: Kontrol grubu ile karsilastirildiginda, 100 pg/uL dozunda karnozin poptlasyon spike genliklerini anlamli olarak artirdi
(p= 0.025, p= 0.006), fakat 0.1 (p= 0.016, p= 0.004) ve 1 pg/uL (p= 0.004, p= 0.004) dozlarinda karnozin poptilasyon spike genlik-
lerini azaltti (siraslyla; post-tetanik potansiyalizasyon ve indUksiyon fazi). Eksitatér postsinaptik potansiyellerin egimlerinde gruplar ara-
sinda anlamli farklilik bulunmamaktaydi.

Yorum: Karnozinin sinaptik plastisite tzerine ¢ift yonli etkisi oldugu gdsterildi. Dustik doz karnozin uzun sureli plastisiteyi azal-
tirken, yuksek doz karnozin hipokampal 6grenmeyi gelistirdi.

Anahtar Kelimeler: Karnozin, uzun streli plastisite, in vivo.

ABSTRACT

Objective: Carnosine is a compound of dipeptide that synthesized by the carnosine synthetase from p-alanine and L-histidine. It
occurs naturally in the brain, heart, muscles, and skin in high concentrations. It has antioxidant, anti-matrix-metalloproteinase, and
free-radical scavenging activity. In a previous study, we found that carnosine decreased long term plasticity at 0.1 and 1 pg/uL do-
ses in dentate gyrus in vivo. The aim of the present study was to examine effect of four different doses of carnosine whether effects
inhibitory and/or excitatory in synaptic plasticity at different four time windows (baseline: 0-20 min, post-tetanic potentiation: 25-30
min, induction phase: 40-45 min, maintenance phase: 95-100 min).

Materials and Methods: Experiments were done at five groups with Sprague Dawley rats (n= 6). A bipolar stimulating electro-
de was placed to the medial perforant path. Artificial cerebrospinal fluid (to control group) or four different doses of carnosine (0.1,
1, 10, 100 pg/uL) was infused into the dentate gyrus with a glass microelectrode. The high frequency stimulation protocol (HFS, 100
Hz, 1 s) was applied.

Results: Carnosine sinficantly increased population spike amplitude in doses of 100 ug/uL (p= 0.025, p= 0.006), but decreased
in doses of 0.1 (p= 0.016, p= 0.004) and 1 pg/uL (p= 0.004, p= 0.004) (respectively, post-tetanic potentiation and induction phase)
when compared with the control group. There were no significant differences in slope of excitatory postsynaptic potential among
the groups.

Conclusion: It was demonstrated that carnosine has dual effects on synaptic plasticity. While low doses of carnosine reduced
long term plasticity, high doses of carnosine improved hippocampal learning.

Key Words: Carnosine, long term plasticity, in vivo.
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Sican Frontal Korteksi, Hipokampusu ve Amigdalasindaki Total Nitrit-Nitrat Diizeylerine
Onceden Nikotin Uygulamasinin Etkileri

Effects of Previous Nicotine Exposure on Total Nitrite-Nitrate Levels in Frontal Cortex,
Amigdala and Hippocampus of Rats

Aysegiil Keser, Tanseli Nesil?, Lutfiye Kanit!, Sakire Ptjtj[ln3
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2 Department of Biotechnology, Institute of Science, University of Ege, lzmir, Turkey
3 Center for Brain Research, University of Ege, lzmir, Turkey

OZET

Amag: Nikotin tercihindeki bireysel farkliliklar, nikotinin bireyler lizerinde farkli etkiler olusturdugunu ddstindtirdir. Daha énceki ¢a-
lismalarimiz, nikotinin beyin bélgesi ve cinsiyete gére degisen bir sekilde, NO aktivitesini (NO metabolitleri olan nitrit ve nitrat dizeyle-
ri) artirdigini ve NO'nun nikotinin bazi davranissal etkilerinde rol aldigini ortaya koymustu. Bu ¢alismanin amaci, nikotin/su tercihine ma-
ruz birakilmis ve farkli nikotin tercihi gésterdikleri belirlenmis olan sicanlarda, secilmis beyin bélgelerinde nitrit-nitrat miktarini tayin ede-
rek, nikotin tercihinde NO iliskili mekanizmalarin rollini arastirmaktir. Cinsiyet de bir faktor olarak calismalarimiza dahil edilmistir.

Gereg ve Yontem: Eriskin erkek ve disi Sprague Dawley sicanlara 6 hafta boyunca oral yoldan kendi kendine nikotin tercihi uy-
gulanmistir (her ikisinde de 20 mg/L sakarin bulunan iki siseli, 10-20 mg/L nikotin ya da su). Sicanlar nikotin tercihlerine gére grup-
landirilarak (n=7-10/grup) 6 grup olusturuldu: disi ve erkek, maksimum ve minimum nikotin tercihi ve kontrol. Kontrol gruplarina her
iki sisede de su verildi. Frontal korteks, amigdala ve hipokampus diseke edildi, total nitrit-nitrat dizeyleri (Griess reaksiyonu) ve doku
protein dtizeyleri (Bradford) tayin edildi.

Bulgular: Varyans analizi, frontal kortekste gruplar arasinda NO aktivitesinde anlamli farklar oldugunu ortaya koymustur (F
(2.51)= 4.685, p= 0.014). Post-hoc Bonferroni testine gére maksimum nikotin tercih eden sicanlarda NO metabolitlerinde kontrolle-
re gore azalma saptanmistir (p= 0.018). Amigdala ve hipokampusta gruplar arasi fark saptanmamustir. Cinsiyet farklari da anlamli du-
zeylerde degildir.

Yorum: Sonuglarimiz, serbest erisimle oral nikotine kronik olarak maruz kalmanin maksimum nikotin tercihi sergileyen sicanlarda
frontal kortekste NO dtizeylerini dustird(iglini gostermektedir. Bu durumda, sigara bagimlilarinda frontal korteks fonksiyonlarinin et-
kilenmesi olasidir.

Anahtar Kelimeler: Bagimlilik, cinsiyet farki, frontal korteks, nikotin, nitrik oksid.

ABSTRACT

Objective: Individual differences in nicotine preference suggest that effects of nicotine vary between subjects. We have previ-
ously shown taht nicotine increases brain NO (measured by metabolites of NO: nitrite and nitrate) in region and sex specific manner
and that NO mediates to the some of behavioral effects of nicotine. The aim of this study was to investigate the role of NO related
mechanisms in nicotine preference by measuring NO metabolites in selected brain regions of rats which were previously exposed to
free choice of oral nicotine and water, and displayed different preferences for nicotine; sex was included as factor.

Materials and Methods: Adult male and female Sprague Dawley rats were exposed to oral nicotine self-administration (two
bottles, 10-20 mg/L nicotine or water, both containing 20 mg/L saccharine) for 6 weeks. Rats were grouped according to their ni-
cotine preferences (n= 7-10/group), resulting in 6 groups: Female or male maximum or minimum preferring and control. Control ani-
mals received water from both bottles. Frontal cortex, amigdala and hippocampus were dissected and total nitrite-nitrate levels (Gri-
ess reaction) and tissue protein levels (Bradford) were determined.

Results: ANOVAs depicted differences in NO activity between groups (F (2.51)= 4.685, p= 0.014) in frontal cortex. Post-hoc Bon-
ferroni tests revealed decrease in NO metabolites in maximum nicotine preferring rats compared to controls (p= 0.018). No group
differences were observed in amigdala or hippocampus. Sex did not emerge as significant effect.

Conclusion: Our results suggest that chronic exposure to a free choice of nicotine reduces NO levels in the frontal cortex in ma-
ximum nicotine preferring rats. This may have implications regarding frontal cortex functions in heavy smokers.

Key Words: Addiction, frontal cortex, nicotine, nitric oxide, sex difference.
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Kaloritik Kisitlama, Hipokampal CA3 Bolgesindeki Yasla iliskili Sinaps Kaybini Tersine Cevirmez

Caloric Restriction Does Not Reverse Age-Related Synapse Loss in Hippocampal CA3
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Isabel G. Newton?, Judy K. Brunso Bechtold?®
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OZET

Amacg: Kalorik kisitlama (CR) mikro besinlerde veya herhangi bir diyetsel bilesimde oransiz dlsts olmaksizin toplam kalori alimin-
da azalmadir. Yasam suresindeki artisin yani sira, CR ayni zamanda hipokampusa bagl bilissel hafizadaki dustisti durdurur. Daha 6n-
ce, dmur boyu CR'nin hipokampusun CA3 bdlgesindeki ana sinaptik proteinleri dengeledigini rapor etmistik. Burada ise hipokampu-
sun CA3 bdlgesinindeki stratum lacunasum-moleculare (SL-M)’de sinapslarin fonksiyonel mikrodevrelerinde yasla iliskili olusan degisik-
leri ve émur boyu CR'nin bu yasla ilgili degisimleri engelleyip engellemedigini inceledik.

Gereg ve Yéntem: Uc grup Fischer F344XNorvec sicani (n= 5/grup) kullanilmistir: ad libitum (AL) beslenmis genc (10 aylik)
ve yasli (29 aylik) sicanlar ve 4 aylikken kalorik olarak kisitlanmaya baslanmis yasli (29 aylik) sicanlar. SL-M’deki sinapslari siniflan-
dirmak ve yeniden yapilandirmak icin seri elektron mikroskobunu kullandik ve sinaps numaralari ve boyutlarini analiz ettik. SL-M'l,
Onceki calisma, sinaptofizindeki yasla iliskili gerilemenin hipokampusun bu belli katman ve bélgesine hapsedilgini gésterdigi icin in-
celedik.

Bulgular: Sonuglarimiz makdiler akso-spinoz sinaps yogunlugunda, CR (p< 0.01) tarafindan tersine ¢evrilmeyen énemli bir dsts
oldugunu gdstermistir. Ayrica, bu dsUs, sinaps ve omurga boyutunda herhangi bir degisim yoklugunda olusmustur.

Yorum: CR yasla iliskili sinaptik gerilemeyi nlemez ve bu ytizden bilissel dustistin durdurulmasina diger mekanizmalar tarafindan
katkida bulunur.

Anahtar Kelimeler: Yaslanma, hipokampus, sinaptik plastisite, seri yeniden yapilandirma, elektron mikroskobu.

ABSTRACT

Objective: Caloric restriction (CR) is a reduction of total caloric intake without a decrease in micronutrients or a disproportiona-
te reduction of any one dietary component. In addition to increasing lifespan, CR also attenuates cognitive decline in hippocampal-
dependent memory. Previously, we have reported that lifelong CR stabilizes key synaptic proteins in the CA3 region of the hippocam-
pus. In the present study, we examined possible age-related changes in the functional microcircuitry of the synapses in the stratum
lacunosum-moleculare (SL-M) of the CA3 region of the hippocampus, and whether lifelong CR might prevent these age-related alte-
rations.

Materials and Methods: Three groups of Fischer 344XBrown Norway rats (n= 5/group) were used: ad libitum (AL) fed young
(10 months old) and old (29 months old) rats and old rats (29 months old) calorically restricted since 4 months of age. We used se-
rial electron microscopy to reconstruct and classify the synapses in the SL-M, and analyzed synapse number and size. We analyzed
the SL-M because previous work demonstrated that age-related decreases in synaptophysin are confined to this specific layer and re-
gion of the hippocampus.

Results: Our results demonstrated a significant age-related decrease in macular axo-spinous synapse density that is not reversed
by CR (p< 0.01). Moreover, this decrease occurred in the absence of any change in the size of synapses or spines.

Conclusion: CR does not prevent age-related synaptic decline and thus contributes to the attenuation of cognitive decline by ot-
her mechanisms.

Key Words: Aging, hippocampus, synaptic plasticity, serial reconstruction, electron microscopy.
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The Impact of Prenatal Hypokinesia on the Formation of Grooming Behaviour in
Various Terms of Postnatal Developments in Rats

Elmira Agayeva

Institute of Physiology n.a. A.l.Karayev, National Academy of Sciences, Baku, Azerbaijan

ABSTRACT

Objective: For the purpose of elucidating the impact of prenatal hypokinesia on proceeding of grooming by using electrophysi-
ological method - the index of general motor activity of the control and hypokinetic progeny placed in the actographic box which is
provided with SMV-30 seismocalculating machine for 10 min was registered.

Materials and Methods: In 1-10 days-old rats of control group spontaneous skin reflexes as washing and scratching ones are
not met very often. While in experimental animals skin reflexes are not observed. As in 1-10 day progeny of the experimental group
responses to the stimulation to which they react in every limb bear protective character. Even simple touching of the animals to each
other turned out to be a strong stimulus. In 11-20 days-old rats of the control group spontaneous washing and scratching reflexes
are observed, while in experimental animals of this age washing and shaking reflexes are met. In 21-30 days-old rat pups of the cont-
rol group washing and scratching reflexes predominate, while licking and shaking reflexes arent met very often. In the experimen-
tal group of animals washing and shaking reflexes are often met. In 31-40 days-old rat pups of the control group all kinds of skin ref-
lexes are registered. In the experimental animals of this age all kinds of skin reflexes are met. However, washing and shaking refle-
xes are met often compared with the others.

Results: In 41-50 days-old rats of the control group washing and licking reflexes are met more often than the others. In the ex-
perimental animals of this age though all skin reflexes are met, however washing reflex predominates. In 51-60 days-old rats of the
control group the results are not differed from the previous age groups. In the experimental animals together with washing reflexes
are often met licking ones.

Conclusion: Thus, in the animals of the hypokinetic group washing and shaking reflexes are met very often, while in the cont-
rol group animals washing and scratching reflexes predominate in the early ontogenesis. In 31-40 days-old rats of the control group
washing and licking reflexes dominate, while in the experimental animals these kinds of behavioral reactions are developed only in
51-60 days-old rats of the pubertal period.

Key Words: Prenatal hypokinesia, grooming, motor activity, rat-pups, actographic metod.
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Principles of Neuroethics
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OZET

Etik, deder kavraminda olanlari bir ahlak felsefesi kapsaminda irdeleyerek, “dogru nedir” ve “ne yapmaliyim” sorgularini sorgula-
maktadir. Yargisal anlamda olmayip danismanlik, yol gésterici ve ilkelesmeye yénelik yaklasimlarda bulunmaktadir. Felsefe biliminden
temel alan ve onun bir alt dali olan etik bilim dali, hukuksal gerekcelendirmenin Gtesinde, bilimsel sorgulamayi gerekli kilmakta ve ka-
liplara dayali olmayip, cesitli yol g6sterici ilkelesme temelli yaklasimi 6ngérmektedir. Etik, insanin en degerli oldugu varsayimi ile be-
yinsel islemlerde (ndroetik) 6zel bir 6nem tasir.

insanin yapisinin bir tutum ve davranislari ile bir kisilik olusturdugu ve bunun tek ve yalin bir ézerk yapida oldugu ve bir érnegi-
nin olmamasi yaninda, en ytce varliginin da yasam hakki bilincinde olarak, néroetik kavrami tizerinde durulmalidir. Buna gére kisilik-
ler; a) Bedensel yapisi ile (6zellikle beyin ve beynin islevleri), b) Ruhsal yapisi ve kisiligi ile c) Sosyal ve kdilttirel kimligi ile ele alindiktan
sonra yasam strecindeki katkilari da ayrica irdelenmelidir. Bunlar: a) Tutum ve davranislari ile toplumsal yeri, b) Aldigi/verdigi egitsel
yaklasimlari, ¢) Gérusleri, degerlendirmeleri, edebi ve sanatsal yaklasimlari, d) Eserleri, yayinlari, ) Dlstince veya bir anlamda felsefi
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yapisi olarak ele alinabilir. insani insan yapan unsurun, akli ve bu temeldeki kisiliginin ortaya konuldugu tutum ve davranislar oldugu
dikkate alinarak, tiim bu islevler icin etkin ve dogru bir beyinsel islevin gerekli oldugu ortadadir. insanin gelisimi bir stire¢ olmasi ya-
ninda, egitim ve deneyimlerinin katkisi Gnemsenmelidir. Ttm bunlar icinde yine beyinsel islevlerin olmasi gereklidir. Sonuc olarak; etik
bakis temelinde néroetik konusunun ilkelesmesi ve bu konuda gérts paylasimi yoluyla bu bilimsel yapinin gelismesi ve gelistiriimesi
icin ortak calismalari ve katkilari 6ngérmekteyiz.

Anahtar Kelimeler: Noroetik, etik.

ABSTRACT

Ethics, which regard as the worth of values (philosophy of moral), and addresses the questions, “what is right” and “what we
ought to do” in particular conditions and state of affairs. Ethical concepts are guiding principles, consultant advisers under the moral
principles and not an implicational order as a legal court array. Ethics, which has roots in philosophy, beyond the legal reasoning, re-
quires the scientific inquiring, and not depending on the strict moral regulations, obligatory rules, they are guiding the way of perfor-
mance and principles to follow. Ethics, considered the human being as the inevitably most precious worth, neuroethics have a special
value in ethics, as neuroethics focuses on the brain. Neuroethics concept must be rooted on principles as; the structure of an individu-
al is constructed by his/her unique attitudes and behaviors and by self determination concept, individually solitary pattern, and the
most precious value is, the right to life, liberty and security of person. The effective and righteous neuronal function is required for the
mental health, intelligence, forming the personal specifications, attitudes, behaviors. The evolution and the development of a person
is a lifetime procedure, the contribution of education and experience contribute them. Neuroethics must evaluate the person and the
brain, with all those dimensions. Conclusion; from the ethical philosophy perspective, neuroethics codes have to be conducted for sha-
ring and discussing the fact for further evaluation. By contributions neuroethics principles will be generating to new concepts.

insan isitme Sisteminin Yapisal ve islevsel Ozelliklerinin 3 Boyutlu Modellenmesi ve Animasyonu

Key Words: Neuroethics, ethics.

3D Modeling and Animation of The Structural and Functional Properties of The Human Auditory System
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OZET

Amag: Egitim ve arastirmalarda Ug¢ boyutlu uygulamalarin kullanimi son yillarda giderek artmaktadir. Tip ve biyoloji gibi yasam bi-
limleri ile ilgili bircok alanda da iki boyutlu resimler yerine (¢ boyutlu modeller kullanilmaya baslanmistir. Duysal sistemler, sinirbilim
konulari arasinda islevsel mekanizmalarin anlasilmasi acisindan en karmasik olanlardandir. insanda duysal sistemlerle iliskili viicut par-
calarinin dogru bicimde modellenmesi ve ilgili mekanizmalarin sanal ortamda hareketlendirilmesi ile sinirbilim egitimine 6nemli bir kat-
ki saglanacaktir. Calismamizda duysal sistemlerden isitme sistemi secilmistir. Calismanin amaci, dis, orta ve i¢ kulaktaki yapilarin bilgi-
sayar ortaminda simlile edilerek elde edilen materyalin egitim veya arastirma amagl kullanilabilmesidir.

Gereg ve Yontem: Atlas ve kitaplardaki mevcut gdrsel materyallerden, radyolojik goriinttilerden ve maketlerden yararlanilarak
kulaktaki yapilar bilgisayar ortaminda modellendi. Modelleme sirasinda yapilarin 6lcti ve oranlari korundu. Modellenen pargalarin se-
sin dis kulaktan gelisinden, beyindeki isitme merkezlerine ulasimindaki stirecleri ve mekazimalari simtile edildi.

Bulgular ve Yorum: “Render” edilmis l¢ boyutlu modellerin fotograflari posterimizde sunulmustur. Bu sanal modellerin bilgisa-
yar ortaminda animasyonu yapilmistir ve islevsel ¢zellikler bu hareketli modeller ile gésterilmistir.

Anahtar Kelimeler: 3 boyutlu modelleme, animasyon, insan isitme sistemi, simtilasyon.

ABSTRACT

Objective: Use of three-dimensional applications in education and research has been increasing in recent years. Three-dimensi-
onal 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 human will pro-
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vide an important contribution to the neuroscience education. Auditory system has been selected in our study. The objective of the
study is to simulate the external, middle and internal ear in computer to be used for educational and research purposes.

Materials and Methods: Existing visual material in atlas, books and radiological images were screened and modeled in compu-
ter. Measures and aspect ratios of the structures were preserved.

Results and Conclusion: Photographs of the rendered three-dimensional models which obtained at this stage of the study pre-
sented in our poster. These virtual models were animated in computer and functional properties are shown with the moving models.

Key Words: 3D modeling, animation, human auditory system, simulation.

Sinirbilim Egitiminde Illustrasyon Kullammina Bir Ornek: Nikotin Bagimhhg

An Example for Employing of lllustration in Neuroscience Education: Nicotine Addiction

Merve Evren’, Lutfiye Kanit?, Ersin Oguz Koylu2

1 Ege Universitesi Fen Bilimleri Enstituist, Biyoteknoloji Anabilim Dali, lzmir, Tirkiye
2 Ege Universitesi Tip Fakdltesi, Fizyoloji Anabilim Dali, Izmir, Turkiye

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

OzZET

Amag: Tip egitimindeki gelismeler, egitim kalitesinin artirilmasi igin klasik yontemler yerine gdrsel materyallerin kullanimini gerek-
tirmektedir. Bu gereklilik medikal illustrasyon adi verilen sanat-bilim dalinin ortaya cikmasini saglamistir. Bu tanim, bir bilginin tam dog-
rulukla ve amaclanan mesaji vurgulayarak gorsel olarak aktarilmasini saglayan calismalari ifade eder. Nikotin bagimliliginin bilesenleri
cesitli yayin ve kitaplarda, grafikler ve sematik cizimlerle ayri ayri anlatilmaktadir ancak, btln olarak illustratif bir anlatim sekli bulun-
mamaktadir. Bu posterin amaci nikotin bagimliliginin molekdiler dtizeyden makro bir bakis agisina kadar gorsel bicimde aktariimasidir.

Gereg ve Yontem: Nikotin bagimliliginin bilesenleri saptanmis, her bir bilesene ait hem molektler hem de makro dtizeylerdeki ¢izim
ve semalar olusturulmustur. Bilgisayar donanim ve yazilimlarinin kullanilmasi, klasik cizim tekniklerinin veremedigi esnekligi saglamakta,
sinirsiz detaylandirmayi mdmktin kilmaktadir. illustrasyonlarin olusturulmasi icin; tretilen gériintindin tekrar islenebilmesine, katmanlar
halinde calisilabilmesine ve gdrtintintin dijital ortamda kolay aktarimina olanak saglayan Adobe Photoshop programi kullaniimistir. Cizim-
ler icin NVIDIA Quadro/FX-3700 ekran karti ve HD monitére sahip bilgisayar lzerindeki Wacom Intuos-XLarge grafik tablet kullaniimistir.

Bulgular ve Yorum: Sinirbilim tip egitimindeki en karmasik alanlardan biridir ve gérsellestiriimenin yogun bir sekilde kullaniima-
sini gerektirir. Sunulan poster, karmasik bir mekanizmanin illustrasyon yéntemi ile daha agik anlatilabilecedini ortaya koymaktadir. Ba-
z1 Ulkelerde lisanststu dlzeyde egitimi verilen medikal illustrasyon tlkemizde henuz yeterli ilgiyi gérmemektedir. Medikal illustrasyo-
nun tip egitimine ve bilimsel calismalara tartisiimaz katkisindan dolayi tlkemizde de akademik dtizeyde temsil edilmelidir.

Anahtar Kelimeler: lllustrasyon, nikotin bagimlilig, sinirbilim egitimi.

ABSTRACT

Objective: Advances in medical education require usage of visual materials instead of classical methods to improve the quality
of education. This requirement has led to a new art-science branch called as medical illustration. This term defines the work which
involves the visually expression of an information in a complete accuracy. Mechanisms involved in nicotine dependency are expres-
sed separately as graphics and schematic drawings nevertheless, a complete illustrative expression of the whole phenomenon is not
available. This poster aims to visually express the nicotine dependence from molecular level to a macro overlook.

Materials and Methods: Components of the nicotine dependency were determined, drawings and diagrams of each compo-
nent in both molecular and macro levels were created. Computer hardware and software provides a great flexibility which is not ava-
ilable in classical drawing techniques and makes possible unlimited detailing. Adobe Photoshop was used for illustrations, which enab-
les reprocessing of the image, working in layers and easy transfer of images digitally. A Wacom Intuos-XLarge graphics tablet was
used for drawings on a computer with NVIDIA-Quadro/FX-3700 graphics card and HD monitor.

Results and Conclusion: Neuroscience is one of the most complex areas in medical education and requires intense use of visuali-
zation. This poster states that a sophisticated mechanism may be expressed more clearly with employing illustration. Medical illustrati-
on is a postgraduate education field in some countries however, does not take enough attraction in our country yet. Contribution of
medical illustration to education and scientific research is indisputable and must be represented at academic level in our country.

Key Words: lllustration, neuroscience education, nicotine addiction.
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Tip ve Psikoloji Lisans Egitimi Programlarindaki Sinirbilim ve Yakin lliskili Ders iceriklerinin
Nicel Karsilastirmasi

A Quantitative Comparison of Neuroscience and Neuroscience-Related Curricular Contents in
Medical and Psychology Undergraduate Programs

Saylav E. Bora, Oytun Erbas, Goniil 0. Peker
Ege Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali ve TUBAS Genel Merkezi, Izmir, Turkiye
Department of Physiology, Faculty of Medicine, University of Ege and Neuroscience Society of Turkey Hdgrtr, Izmir, Turkey

OzET

Beyin ve sinir sistemini, diger organ sistemlerinden ayiran en 6nemli fark, insan ve giderek toplum davranisi, kisiligi ve temel sag-
lik sorunlarindan, egitim, etik, politika, inang, felsefe, ekonomi gibi agilimlara dek uzanan ¢ok genis bir yelpazede arastirmayi ve tanr-
may! gerektiriyor olmasi ve bdylece potansiyeli kapasiteye déndstlirme olasilik ve cabalaridir. Yaklasik 40 yildir baslibasina bir disiplin
kabul edilen sinirbilim, dogal olarak tip ve psikoloji lisans programlarinda giderek daha genis kapsamli bicimde yer alirken, yenilik¢i ve
Bati yaklasimli diger bircok meslege iliskin lisans ve mezuniyet sonrasi programda da, zorunlu veya se¢gmeli bir temel ders olarak éne
clkmaktadir. Gerek Turkiye icinde, gerekse uluslararasi yatay ve dikey gegisler baglaminda, sinirbilimde “cekirdek” ve diger kapsamin
belirlenmesi ve optimal bir uzlasma ile érnek programlar gelistiriimesi gerekli, hatta zorunlu gériinmektedir.

Farkli kusaklardan devlet ve vakif Universitelerinin, web'de erisilebilen ders programlari taranarak derlenen bu én calismada Tuir-
kiye, Avrupa, ABD ve Kanada'dan secilmis ktictik bir 6rneklemde, tip fakdiltesi ve psikoloji béltimlerinin lisans programlarinda yer alan
temel ve klinik sinirbilim ve iliskili derslerin nicel bir dékiimu yapilmistir. Istanbul Universitesi istanbul Tip Fakdiltesi ile Ege, Hacettepe,
Osmangazi, Baskent, Yeditepe ve Bilim Universiteleri Tip Fakdiltelerindeki temel ve klinik ders saatleri, 106-294 saat ve gibi cok genis
bir cesitlilik gdsterirken, Ege, Hacettepe, Bogazici, Kog, Bilgi ve Halic Universitelerinin Psikoloji B&limlerindeki ders saatleri, 240-380
arasinda olup, bircogunda 240 saat gibi ortak bir degerdir. Avrupa, ABD ve Kanada'dan 8 farkli Tip Okulunda, benzeri dersler 64-301
saat; 6 farkli Psikoloji Lisans Programinda ise, 82-354 saat gibi cok genis bir cesitlilik sergilemistir. Ayrica, tiim programlardaki ders ve
staj adlarinin da, birbirinden oldukga farkli oldugu dikkat ¢ekmistir. Bir sonraki asamada, érneklem genisletilecek ve nitel icerik deger-
lendirmeleri gerceklestirilecektir.

Anahtar Kelimeler: Tip egitimi, psikoloji, temel ve klinik sinirbilim programlari.

ABSTRACT

The major differential feature of the brain and nervous system among all other organ systems is its ultimate relevance to the per-
sonality and behavior of individuals, thus, consequently the society, along with its health, well being and all attributes alluding to edu-
cation, philosophy, ethics, politics, and economics. Therefore, this organ system deserves the highest attention possible to convert
its potentials to capacity. Having been recognized and valued as an independent academic discipline for the last 40 years, “neuros-
cience” has been expanding in the medical and psychology undergraduate programs as well as starring as a popular core or electi-
ve course in many other para-medical and para—-behavioral programs. In parallel with the promotion of national and global mobility,
the need for determining the “core” and the supplemental neuroscience curricular coverage and contents is increasing to yield to de-
veloping proposed unanimously agreeable programs.

This preliminary small scale sampling study aimed to compare the basic, clinical/applied neuroscience and neuroscience-related
curricular content throughout the medical and psychology undergraduate years in various universities in Turkey, Europe, U.S. and Ca-
nada, using free access to the respective websites. Various state and non-profit, private universities in Turkey showed rich variability
in medical (106-294 h) and psychology (240-380 h) programs. In Europe, U.S. and Canada, the variability was between 64-301 h and
82-354 h, among 8 medical schools and among 6 psychology schools, respectively. It was remarkable that the titles of the courses
and clerkships were also highly varied. Our following steps will include expansion of the samplings and qualitative evaluations of the
curricular contents.

Key Words: Medical education, psychology, basic and clinical neuroscience programs.
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Alzheimer Hastaliginda Hesaplamal Sistem Yazilimlari Kullanilarak Mutasyon ve
Polimorfizm Analizi

Mutation and Polymorphism Analysis in Alzheimer’s Disease by Using Computational System
Biological Tools

6zgiin Uyan1, Zeynep Sena Aglm", Ayse Nazh Basak1, Hilmi (".')zt;:elik2

1 Bogazici Universitesi, Molekiiler Biyoloji ve Genetik Bolimii, Nérodejenerasyon Arastirma Laboratuvari, Istanbul, Tarkiye
2 Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, Kanada

1 Neurodegeneration Research Laboratory, Department of Molecular Biology and Genetics,
University of Bogazici, Istanbul, Turkey

2 Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, Canada

OzZET

Amacg: Bu calismanin amaci, Alzheimer hastalidi ile iliskilendirilen genlerin arasindaki biyolojik baglantilari biyoenformatik yéntem-
ler kullanarak tanimlamaktir. Calisma, Alzheimer hastaligina neden olan molekdler mekanizmalari anlamamiza ve hastaliga yonelik et-
kin erken tani yéntemlerinin gelistiriimesine yardimci olacagi umulmaktadir.

Gereg ve Yontem: Laboratuvara dayali literattir verileri ve kamuya agik veritabanlari temel alinarak, Alzheimer hastaliginin gelis-
mesinde rol oynadigi bilinen mutasyon ve tek ntikleotid degisimlerini iceren 90'in lizerinde gen secildi. islevsel kiimelendirme prog-
ramlari (functional clustering tools), Ingenuity ve String kullanilarak, secilen aday genlerin arasindaki iliskiler (dogrudan ve dolayl pro-
tein-protein etkilesimleri), 6zellikle hastaligin erken ve geg evrelerindeki biyolojik yolaklarin karsilastirilmasi yoluyla calisildi.

Bulgular: Yapilan analiz, secilen aday genlerin cesitli biyolojik adlarda yer aldigini gdsterdi; bunlar sinir sistemi gelisimi, protein
sentezi/yikimi, inflamasyon gibi hticresel stregler, ayrica hticre-hticre etkilesimi, amiloid islenmesi, kalsiyum sinyalizasyonu, hticresel
koruma ve hticre 6limu gibi énemli hiicresel islevlerdir.

Yorum: Genom capi iliskilendirme calismalari sonucunda Uretilen buytik miktardaki ham veri, hastaliga neden olan mekanizma-
lar hakkinda ipucu vermektedir. Fakat bu verilerin, Alzheimer hastaliginin erken tanisinin gelistiriimesine yol gdsterici olacagi dustnu-
len biyolojik bilgileri tanimlamak icin, yukaridaki yéntemler kullanilarak ¢ok daha detayli bir seklide islenmesi gerekmektedir.

Anahtar Kelimeler: Alzheimer hastaligi, sistem biyolojisi, tek nikleotid degisimi, mutasyon.

ABSTRACT

Objective: The aim of this study is to establish the biological relationships of genes that are found to be associated with AD.
This will aid in improving the understanding of the profiles underlying molecular mechanisms, and this will potentially lead to earlier
diagnosis of the disease.

Materials and Methods: Based on our literature investigation we have found that mutations and/or SNPs in over 90 genes we-
re associated with the development of AD. Using functional annotation clustering tools (eg. Ingenuity, Strings), we have studied the
biological associations (direct and indirect protein-protein interactions) among the candidates, specifically comparing the networks
from the late vs. early onset of the disease.

Results: Our results have shown the involvement of the candidates in biological networks, such as cellular processes, nervous
system development, protein synthesis/degradation and inflammation, and in top cellular functions, such as cell-to-cell signaling in-
teractions, amyloid processing, calcium signaling, cellular function/maintenance and cell death.

Conclusion: The huge data obtained from genome-wide association studies is expected to unravel promising clues for the mec-
hanisms of AD. However these raw data need to be further processed to identify additional biological information that will lead to
the improvement of early risk detection for AD.

Key Words: Single nucleotide polymorphisims, mutations, Alzheimer's disease, system biology.
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Sizofrenide Biyoenformatik Yontemler ile Mutasyon ve Polimorfizm Analizi

Comprehensive Mutation and Polymorphism Analysis Using Bioinformatic Methods in Schizophrenia

Zeynep Sena Ag“|m1, Ozgiin Uyan1, Ayse Nazli Basak', Hilmi Ozcelik®

1 Bogazici Universitesi, Molekiiler Biyoloji ve Genetik Bolimi, Norodejenerasyon Arastirma Laboratuvari, Istanbul, Tiirkiye
2 Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, Kanada

1 Neurodegeneration Research Laboratory, Department of Molecular Biology and Genetics,
University of Bogazici, Istanbul, Turkey

2 Samuel Lunenfeld Research Institute, Mount Sinai Hospital, Toronto, ON, Canada

OZET

Amag: Sizofreni (SCZ), %1'lik goriilme sikligi ve %80'lik kalitimsal gecis gésterme oraniyla dlinyada en fazla gértlen néropsiki-
yatrik hastaliklardan biridir. Sizofrenin genetik, biyolojik ve kliniksel heterojenitesi, hastalik olusumunun karmasik yapisini yansitmak-
tadir. Bu calismadaki amacimiz, tek-ntkleotid degisimleri, kopya sayisi farkliliklari ve mutasyonlar dolayisiyla sizofreni ile iliskilendirilen
genler arasindaki biyolojik baglantilar, in silico yéntemlerle incelemektir. Bu sekilde, SCZ'de heterojen klinik fenotiple birlikte gériilen
6zglin biyolojik profilleri tanimlayarak gelistirme riskini erken dénemde tanimlamak hedeflenmektedir.

Gerec ve Yontem: Kamuya acik veri tabanlari ve literatir kullanilarak, sizofreni ile iliskilendiriimis > 80 gen secildi. Bunlarin bazi-
larinda nadir mutasyonlar, bazilarinda ise yaygin tek-ntikleotid degisimleri gosterilmisti. Ingenuity ve String gibi islevsel kiimelendirme
programlari (functional clustering tools) yardimiyla, aday genlerdeki biyolojik iliskiler (dogrudan ve dolayli protein-protein etkilesimle-
ri ve yolak analizi gibi) islevsel yorumlar acisindan incelendi.

Bulgular: Secilen 80'den fazla genin bdytik kisminin molekdiler transport, yag ve aminoasit metabolizmasi gibi biyolojik stiregler-
de rol oynadigr gértildu. Bu genlerden ¢cogu kanonik yolaklarda (6rn. G protein’e bagli reseptér sinyalizasyonu, dopamin reseptor sin-
yalizasyonu ve cAMP-kaynakli sinyalizasyon) gérev alan proteinleri sentezlemektedir. Bu genler ayrica bipolar bozukluk, otizm, Alzhe-
imer hastaligi ve alkolizm gibi bir dizi hastalikta etkin olup, hticre-hticre sinyalizasyonu, hticre morfolojisi ve hticresel hareket gibi bir
dizi molekdiler/hticresel/fizyolojik islevde de gdrevlidir.

Yorum: Bu calisma cercevesinde sizofreni ile iliskilendirilmis 80'den fazla geni iceren bir biyolojik sistem analizi yapildi. Bulunan
molekdiler yolaklarin ve hticresel islevlerin ¢esitliligi, sizofreninin degisik genetik mekanizmalari kapsayan ¢ok etkenli néropsikiyatrik bir
hastalik olduguna isaret etmektedir. Sizofreni hastaliginin altinda yatan genetik ve molekdiler strecleri anlamak, erken tani ve tedavi
agisinda yol gésterici olacaktir.

Anahtar Kelimeler: Tek-ntikleotid degdisimleri, mutasyon, sizofreni, sistem biyolojisi.

ABSTRACT

Objective: Our aim is to study the biological interaction among the candidate genes in which SNPs, CNVs and mutations were
linked to SCZ. We aim to identify unique biological profiles, associated with heterogeneous clinical phenotypes, which is expected to
improve the early detection of risk for developing SCZ.

Materials and Methods: Using the literature and the publicly available databases we have identified over 80 candidate genes
in which either rare (mutations) or common (SNPs) alleles were associated with SCZ. With the aid of functional clustering tools (e.g.
Ingenuity, Strings) we have studied the biological associations among the candidates in the context of various functional annotati-
ons, such as pathway term enrichment and direct and indirect protein-protein interactions.

Results: We have shown that most of the genes were found to be involved in biological processes, like lipid metabolism, mole-
cular transport and amino acid metabolism, in canonical pathways (G-protein coupled receptor signaling and dopamine receptor sig-
naling). These genes were also involved in disorders, like bipolar affective disorder, autism, Alzheimer’s disease and alcoholism, as
well as in molecular, cellular and physiological functions, like cell-to-cell signaling and cell morphology.

Conclusion: In the framework of this study, we conducted a biological network analysis of over 80 candidate genes genetically
associated with the development of SCZ. The variety of molecular pathways and cellular functions suggests that SCZ is a multifactor
neuropsychiatric disorder that comprises several genetic mechanisms. Understanding the genetic and molecular events underlying
SCZ is expected to help in the early detection and treatment of this complex disease.

Key Words: Single nucleotide polymorphisms, mutation, schizophrenia, systems biology.
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Renk ve Duygu iliskisi

Relationship Between Color and Emation
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OZET

Amag: Bircok arastirmaci farkli renklerin etkilerini degisik ortam ve metotlarla incelemislerdir. Levy yaptigi calismada morun hu-
zln verdigini, kirmizinin 6fkeye yol actigini, mavinin sakinlestirici oldugunu bulmustur. Levy kirmizinin aktif duygulari uyardigini disu-
nurken, Kwalleck kafa karisikligi ve koti hissetmeye yol actigini ileri stirmektedir. Stone ise mavi ¢evrenin depresyona neden olabile-
cegini 6ne stirmektedir. Ayni zamanda yuksek dikkat isteyen gorevler verilen kisilerde mavinin olumsuz etkileri olmaktadir. Farkli duy-
gusal durumlar ile renkler arasindaki iliskiyi arastirdigimiz bu calismada, renk ve duygu iliskisinin daha iyi anlasiimasi amaclanmistir. Bu
calisma renklerin duygusal durumu nasil etkiledigine ve buguin ¢ok sinirli bir sekilde uygulanan renk terapisine yénelik bir yéntem aras-
tirmasinin oncdill olarak planlanmistir.

Gereg ve Yoéntem: Calismaya Gazi Universitesi Saglik Hizmetleri Meslek Ytiksekokulunda okuyan saglikli ve sag ellerini kullanan
gonlilld kiz ve erkek toplam 40 6grenci katilmistir. Deneklerden 15 farkli duygu durumu ile 8 farkli renkten birisi ile eslestirmeleri is-
tenmistir.

Bulgular: Bu bulgular sonucunda, deneklerde heyecan ile kirmizi renk iliskilendirme orani %58, &fke duyulari ile yine kirmizi renk
iliskilendirme orani %73, ciddiyet ile lacivert renk iliskilendirme orani %53 ve ice dontklik duygulari ile yine lacivert rengi iliskilendir-
me orani %33 olarak én plana ¢ikmistir.

Yorum: Sonug olarak kirmizinin heyecan ve &fke duygusu ile lacivert rengin ciddiyet ve icedéntikltik duygusu arasindaki anlamli
iliskisi yapilan calismalarla uyumludur. Bir sonraki asamada, bu farkli etkinin depresyon ve anksiyete ile iliskisini arastirmada, ayrica kiz
ve erkek deneklerde olabilecek farkliliklarin degerlendiriimesinde anlamli olacagi dustintiimektedir.

Anahtar Kelimeler: Duygu, heyecan, &fke, renk.

ABSTRACT

Objective: Many researchers examined the effects of different colors with different environment and methods. Levy found that
violet gives sadness, red causes anger and blue makes calmness. While Levy thinks that red alerts active emotions, Kwalleck thinks
that it causes confusion and bad feelings. In addition to that, Stone notifies blue environment may cause depression. However, blue
makes negative effects on people working with high attention. In this study related with different emotional situations and color ef-
fects, the aim is to understand better the relation between color and emotion.

Materials and Methods: This study is planned as premise study to color therapy applied in a limited way to effects of colors to
emotional situations. Total 40 male and female healthy and right handed students at Gazi University Vocational High School of He-
alth Services made contribution. From contributors, matches with 15 different emotional situations and 8 different colors are collec-
ted.

Results: As a result of these findings, 58% of subjects matched red color to excitement, furthermore, 73% matched red color
to anger. 53% of the subjects related seriousness to violet color, 33% on the other hand, chose violet color as intrapersonal.

Conclusion: Relating red color with excitement and anger emotion, violet color with seriousness and intrapersonal situations we-
re consistent with previously conducted studies. Our future plan is to study the color effects on anxiety and depression with diffe-
rent female and male groups.

Key Words: Anger, color, emotion, excitement.
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Uzun Siireli Paradoksik Uyku Yoksunlugunda Beyin Antioksidan Seviyeleri

Brain Antioxidant Status in Long-Term Paradoxical Sleep Deprivation
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OzET

Amag: Bu calismada 21 glinltk paradoksik uyku yoksunlugu sirasinda beyinde olusan oksidatif hasarin ve antioksidan savunma
sisteminde olusabilecek degisikliklerin él¢tilmesi amaglanmistir.

Gereg ve Yontem: Wistar Albino sicanlar tg¢ gruba ayrildi (her birinde n= 10): kafes kontrol (grup 1), tank kontrol (grup 2) ve
uyku yoksunlugu (grup 3). Erciyes Universitesi Etik Kurulunun onayi alinmistir. Uyku yoksunlugu olusturmak icin coklu platform yén-
temi kullaniimistir. Grup 2 sicanlar grup 3'tekiler ile benzer ancak uyumalarina olanak taniyacak bir ortamda tutulmuslardir. Sicanlar
21 guin boyunca gtinde 18 saat tanklarda tutulduktan sonra biyokimyasal analizlerin yapilabilmesi amaciyla dekapite edilerek beyin
dokulari ¢ikartiimistir. Tdm beyin homojenatlarinda malondialdehit (MDA), stiperoksit dismutaz (SOD) ve glutatyon peroksidaz (GSH-
Px) seviyeleri tespit edilmistir.

Bulgular: MDA (p< 0.001), SOD (p< 0.001) ve GSH-Px (p< 0.001) aktivitelerinde gruplar arasinda anlaml farklilik gézlenmistir.
Grup 2 ve 1'e gbre grup 3'te MDA seviyeleri yuksek ve SOD ile GSH-Px aktiviteleri dtistik bulunmustur (p< 0.005). Grup 1'e gére grup
2'de de MDA seviyeleri artmis ve SOD ile GSH-Px aktiviteleri azalmis olarak bulunmustur (p< 0.005).

Yorum: Bulgularimiz 21 glinltik kronik paradoksik uyku yoksunlugunda beyinde antioksidan mekanizmalarda zayiflama oldugunu
gdstermistir. Bu hasarin hangi beyin bélgelerinde ne derecede olustugunun arastirilmasinin dnemli olabilecegdi sonucuna variimistir.

Anahtar Kelimeler: antioksidan, ¢oklu platform ydntemi, uyku yoksunlugu.

ABSTRACT

Objective: In this study, it was aimed to measure the oxidative damage and any changes that might occur in antioxidant defen-
se system in the brain following 21 days of paradoxical sleep deprivation.

Materials and Methods: Wistar Albino rats were randomly assigned to one of three groups (n= 10 for each): cage control (gro-
up 1), tank control (group 2) or sleep-deprived (group 3). Approval from the Institutional Animal Care and Use Committee of Erciyes
University was obtained. Rats were subjected to sleep deprivation by multiple platform method. Group 2 rats were kept in a similar
environment as group 3 rats, but they were able to sleep. The rats were submitted to the tanks for 18 h for 21 days then they we-
re decapitated and the brains were exposed for the biochemical analysis. Malondialdehyde (MDA), superoxide dismutase (SOD) and
glutathione peroxidase (GSH-Px) levels were determined from the whole brain homogenates.

Results: There was a significant group effect for MDA (p< 0.001), SOD (p< 0.001) and GSH-Px (p< 0.001) activities in the who-
le brain homogenates. In the group 3 MDA levels were elevated, and the activities of SOD and GSH-Px were lower in comparison to
the group?1 or 2 (p< 0.005). In the group 2, MDA levels were also elevated and the activities of SOD and GSH-Px were also decre-
ased in comparison to the group 1 (p< 0.005).

Conclusion: Our results showed that 21-day chronic paradoxical sleep deprivation caused a decrease in the antioxidant defen-
ses in brain. So, we think it is also noteworthy to investigate to what extend these changes occur in different brain regions.

Key Words: Antioxidant, multiple platform method, sleep deprivation.
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Normobarik Hipokside Egzersiz ve Dokosaheksaenoik Asitin EEG Aktivitesine Etkisi

The Effect of Exercise and Docosahexaenoic Acid on the EEG Activity in Normobaric Hypoxia
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OZET

Amag: Egzersiz ve dokosaheksaenoik asit (DHA)'in EEG aktivitesini 6zellikle ylksek frekans bandlarinda artirdigr gésterilmistir. Bu
calismanin amaci, hipoksik kosullarda yapilan egzersiz ve DHA verilmesinin; total EEG aktivitesine ve EEG frekans bandlarina etkisini
arastirmaktir.

Gereg ve Yontem: Calisma icin, Hayvan Deneyleri Etik Kurulu onayi alindi ve 4 aylik, 210 + 18 g, 35 adet, Sprague Dawley er-
kek sican, her biri esit sayida 5 gruba ayrildi: Kontrol Grubu (K), Hipoksi Grubu (H), Hipoksi + DHA Grubu (HD), Hipoksi + Egzersiz
Grubu (HE), Hipoksi + Egzersiz + DHA Grubu (HED). K grubu harig tiim sicanlar, 28 gtin boyunca hipoksiye maruz birakilirken, HE ve
HED grubundaki sicanlara, treadmill egzersizi yaptirildi (1.8 km/s hizda, %0 egim, 20 dakika/gtin). HD ve HED gruplarina ise her gtin
DHA gavajl yapildi (36 mg/kg/gtin). Deneysel periyodun sonunda, sicanlardan, EEG kayitlari alindi. Bu kayitlardan, spektral glic ve fre-
kans analizleri yapildi. Gruplar arasi farklilik one Way ANOVA ve Post-Hoc Tukey testi ile saptanarak, p< 0.05 olan degerler istatistik-
sel agidan anlamli kabul edildi.

Bulgular: HE, HD ve HED grubu sicanlarin total EEG aktiviteleri, K ve H grubuna gdre istatistiksel olarak anlamli sekilde artmistir.
K ve H gruplarinda delta ve teta aktivitesi; HE, HD ve HED gruplarinda ise alfa ve beta aktivitesi diger tim gruplara gére anlamli de-
recede ylksek bulunmustur.

Yorum: Bizim bulgularimiz, hipoksinin kognitif fonksiyonlardaki bilinen olumsuz etkilerinin, egzersiz ve diyete DHA eklenmesi ile
azaltilabilecegini isaret etmektedir.

Anahtar Kelimeler: EEG, egzersiz, DHA, hipoksi, spektral gug.

ABSTRACT

Objective: Exercise and docosahexaenoic acid (DHA) have been shown to increase EEG activity, especially in high frequency
bands. The aim of this study is to investigate the effect of exercise and DHA supplementation in hypoxic conditions on total EEG ac-
tivity and EEG frequency bands.

Materials and Methods: This study was approved by the Pamukkale University Ethics Committee of Animal Care and Usage. A
total of 35 Sprague Dawley male rats, were divided into 5 groups: Control (K), hypoxia (H), hypoxia + DHA (HD), hypoxia + exercise
(HE), hypoxia + exercise + DHA (HED). Experimental groups were exposed to hypoxia for 28 days. A treadmill exercise was perfor-
med in exercise groups (1.8 km/h, 0% incline, 20 min/day). DHA were applied by gavage (36 mg/kg/day) to HD and HED groups
for every day. At the end of the experimental period, the EEG recordings were collected from rats. Spectral power and frequency
analysis were performed. One Way ANOVA and Post Hoc Tukey tests were used for the differences between groups, p values < 0.05
accepted as statistically significant.

Results: Total EEG activity of HE, HD and HED groups were increased compared to groups K and H. The delta and theta activity
of K and H groups were higher compared to the other groups. The alpha and beta activity of HE, HD and HED groups were found
to be higher compared to the other groups.

Conclusion: Our results suggest that deleterious effects of hypoxia in cognitive function, may reduce by exercise and DHA di-
etary supplementation.

Key Words: EEG, exercise, DHA, hypoxy, spectral power.
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Formaldehit inhalasyonunun Sicanlarin Beyin Dokusu Uzerindeki Olumsuz Etkileri ve
Buna Corek Otu (nigella sativa) Yaginin Koruyucu Etkisi

Harmful Effects of Formaldehyde Inhalation on the Brain Tissue of Rats and Protective Effects of
Nigella Sativa Oil
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OzET

Amag: Bu calisma formaldehit (FA) inhalasyonunun, sicanlarin beyin dokusuna zararli etkilerini ve ¢érek otu yaginin muhtemel
koruyucu etkisini arastirmak icin yapildi.

Gereg ve Yontem: Bu amacla 21 adet Sprague-Dawley cinsi yetiskin erkek sican kullanildi. Deney hayvanlari Ug¢ gruba ayrildi.
Grup | kontrol grubu olarak secildi. Grup II'deki sicanlar 28 glin stresince gtinde 8 saat FA inhalasyonuna maruz birakildi. Grup Ill'de-
ki sicanlara FA inhalasyonu ile birlikte oral yolla ¢érek otu yagi verildi. Calisma sonunda tlim sicanlar dekapite edildi ve histolojik de-
gerlendirme icin beyin dokulari ¢ikarildi. Beyin dokulari %10’luk formaldehitte tesbit edilerek isik mikroskopta takibi icin rutin histolo-
jik takip serilerinden gecirilip parafin bloklara gémdildi. Parafin bloklardan 5 pum kalinliginda kesitler polilizinli lamlara alindi. TUNEL
yontemi ile apoptotik hticreler belirlendi. TUNEL pozitif hiicrelerin toplam hticrelere oranlanmasi ile apoptotik indeks ¢ikarildi. Olym-
pus BH2 fotomikroskobunda incelenerek fotograflandi.

Bulgular: Apoptotik indeksin degerlendirilmesi sonucunda grup II’de kontrol grubuna gdére anlamli bir artis tespit edildi. Grup
[lI'deki beyin dokularinda grup II'ye gére anlamli bir azalma gézlendi. Grup Ill kontrol grubuyla benzerdi. Negatif kontrol icin yapilan
boyamada immlinreaktivite gézlenmedi. Pozitif kontrol olarak meme dokusu kullanildi.

Yorum: Sicanlarin beyin dokusunda FA'nin indtikledigi apoptozisi, ¢orek otu yaginin azalttigi gézlendi.

Anahtar Kelimeler: Apoptozis, ¢érek otu yagi, formaldehit, sican, TUNEL.

ABSTRACT

Objective: This study was designed to investigate the harmful effects of formaldehyde (FA) inhalation and possible protective
effects of nigella sativa oil on the brain tissue of rats.

Materials and Methods: For this purpose, 21 adult male Sprague-Dawley rats were used. Animals were divided into three gro-
ups. The rats in group | were used as control group. The rats in group Il were exposed FA inhalation (8 hours) for 28 days. The rats
of group Il were administered nigella sativa oil (PO) plus FA inhalation. At the end of the study all animals were decapitated and the
brain tissues were removed for histological examination. Tissues were fixed in 10% formaldehyde solution for routine histopatholo-
gical examination by light microscopy. Tissue specimens were embedded in paraffin wax and sectioned (thickness, 5 um). Apoptotic
cells were determined by TUNEL assay. The findings were evaluated under an Olympus BH-2 light microscopy. Apoptotic index was
evaluated by TUNEL assay.

Results: Group Il were significantly increased compared with control group. Group Il were significantly decreased compared
with group Il. Group Il were similar to control group. Staining for negative control not found immunoreactivity. Mammary gland tis-
sue were used as positive control.

Conclusion: In conclusion, our histological findings revealed that FA-induced apoptosis on the brain tissue was suppressed by ni-
gella sativa oil.

Key Words: Apoptosis, formaldehyde, nigella sativa oil, rat.
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Ellagik Asidin Hidrojen Peroksit ile Oksidatif Stres Olusturulan Sicanlarda Beyin Malondialdehit,
Kolesterol ve Vitamin E Diizeylerine Etkisi

Effect of Ellagic Acid on Vitamin E, Cholesterol and Malondialdehide Levels in Oxidative Stress
Status Induced by H,0, in the Rat Brain
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OZET

Amag: Hidrojen peroksit (H,0,), lipitlerin ve proteinlerin oksidatif hasarina neden olan, glicli bir reaktif oksijen tdrddur. Son yil-
larda, kolesterol ve ndrodejenerasyon arasindaki etkilesimi ortaya koyan bazi calismalar bulunmaktadir. Ellagik asit (EA) bazi meyve-
lerde bolca bulunan ve antioksidan &zellige sahip bir maddedir. Bu calismada, sican beyin dokusunda H,0, ile indUiklenmis oksidatif
hasara karsi, EA'nin olasi néroprotektif etkisinin belirlenmesi amaclanmistir.

Gereg ve Yontem: Etik kurul onayindan sonra, calismada 24 adet eriskin Spraque Dawley irki erkek sican kullanildi. Hayvanlar,
kontrol, H202, EA ve H,0,+ EA olarak 4 gruba aynildi. H,0, intraperitonal yolla, EA ise gastrik sonda ile 60 gtin boyunca gtinasiri uy-
gulandi. Deneyin sonunda hayvanlarin dekapitasyonunu takiben total beyin dokulari ¢ikarildi ve homojenize edildi. Malondialdehit du-
zeyi spektrofotometre, E vitamini ve kolesterol dtizeyleri ise ytiksek performansli sivi kromatografisi kullanilarak belirlendi.

Bulgular: Hem beyin hem de serum malondialdehit duzeyi, kontrol grubuyla kiyaslandiginda H,O, grubunda artis g6sterdi (p<
0.05). H,0, grubuyla kiyaslandiginda, EA ve H,0, + EA uygulanan grupta, beyin ve serum malondialdehit seviyesinin dustk oldugu
belirlendi (p< 0.05). Beyin kolesterol seviyesinin, kontrol gurubuyla kiyaslandiginda, H,0, grubunda artugi (p< 0.05), EA ve H,0, +
EA gruplarinda ise degismedigi gordildu. Vitamin E dUzeyi kontrolle karsilastirildiginda EA ve H,O, + EA gruplarinda ytiksekti (p< 0.05).
EA grubundaki artisin H + EA grubuna kiyasla daha fazla oldugu belirlendi (p< 0.05).

Yorum: H,0, beyin dokusunda oksidan strese yol agmaktadir. Beyinde, kolesterol ve vitamin E dizeyinin oksidatif stresten etki-
lendigi gdruilmektedir. EA'nin, beyin dokusunda H,O,"nin olusturdugu oksidan stresi azalttigi ve bu yéntyle néroprotektif bir etki po-
tansiyeline sahip oldugu séylenebilir.

Anahtar Kelimeler: Ellagik asit, oksidatif stres, beyin, rat.

ABSTRACT

Objective: Hydrogen peroxide (H,0,), causes to oxidative damage the proteins and lipids, is a powerful reactive oxygen speci-
es. Recently, there are some investigations regarding the interactions between cholesterol and neurodegenaration. Ellagic acid (EA)
is an antioxidant agent and exists in some fruits. The aim of this study was to investigate the neuroprotective effect of EA on H,0,
induced oxidative damage.

Materials and Methods: After ethic committee approval, adult Spraque Dawley rats were used in this study (n= 24). Animals
divided to control, H,0,, EA and H,0,+ EA groups. H,0, injected intraperitoneally and EA administered via a gastric cannula for 60
days to the animals. Then animals decapitated and brains were removed quickly. After homogenization, malondialdehyde level was
analyzed by spectrophotometer and vitamin E and cholesterol levels were determined by high performance liquid chromatography.
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Results: Malondialdehyde levels were high in H,0, group in both brain and serum compared to control (p< 0.05) whereas this
parameter were decreased in EA and H,O, + EA groups compared to H,O, group (p< 0.05). Brain cholesterol level was increased in
H,0, group but didn’t change in EA and H,O, + EA groups compared to control. Vitamin E level in brain was increased in EA and
H,O, + EA groups compared to control (p< 0.05). The increase in EA group was higher than H,O, + EA group (p< 0.05).

Conclusion: H, 0, causes oxidant stress in brain. Cholesterol and vitamin E are affected by oxidative stress in rat brain. We sug-
gest that EA may decrease the H,O, induced oxidant stress and may potentially have neuroprotective effect in the rat brain.

Key Words: Ellagic acid, oxidative stress, brain, rat.

Farelerde Siyatik Sinir Baglama Yontemi ile Olusturulan Néropatik Agrinin Oosit Sayi ve
Matiiritesi Uzerine Etkisi

Effect of Neuropathic Pain Induced by Nevre Ligation Method on the Oocyte Count and
Maturity in Mice
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OZET

Amagc: Bu calismada néropatik agrinin fertilite Gizerindeki etkilerini incelemek amaciyla disi farelerde oosit sayr ve maturitesi ile
ciftlesme davranisindaki degdisimler arastirilmistir.

Gereg ve Yontem: Deneylerde Balb/c soyu disi fareler, kontrol (K), sham (SH) ve siyatik siniri baglanarak néropati (NP) olusturu-
lan gruplar halinde incelenmistir. Néropati olusturulan hayvanlarda agri, cold plate testi ile Sl¢tilmdsttr. Tlm gruplardaki farelere su-
perovilasyon protokoll uygulandiktan sonra her grup iki alt gruba ayrilarak birinci alt grup indtiksiyonu takiben erkek fare ile ayni ka-
fese konularak ciftlesmeleri saglandi. Diger alt gruptaki disiler erkek fare ile yanyana getirilmedi. indtiksiyondan sonra erkek fare ile
ayni kafese konulan disi farelerin ampullalarindan oositler/zigotlar, tek kalan disi farelerin ampullalarindan ise oositler izole edilerek
morfolojik 6zelliklerine gére Metafaz I, Metafaz Il ile dejenere oosit ve zigot olarak siniflandirildi.

Bulgular: Néropatili farelerin cold-plate latensleri (CPL) kontrol ve sham grubundan anlamli olarak kisa, néropatili hayvanlarda
toplam oosit sayilari kontrol ve sham gruplarindan daha dustik, erkekle yan yana konulan néropatili hayvanlarda oosit mattrasyon
degerleri ayni kosullardaki kontrol ve sham gruplarina gére belirgin olarak dustik, kontrol, sham ve NP gruplarinin kendi i¢lerinde tek
ve erkekle yan yana konulma durumuna gére mattirasyon dederlerinde anlamli farklar, erkekle yan yana konulan alt gruplarda yapr-
lan kopuilasyon orani karsilastirmalari sonucunda néropatili grubun kontrol ve sham grubundan dtstik koptlasyon orani gdsterdigi
bulunmustur.

Yorum: Néropatili hayvanlarin oosit sayl ve matdritesi ile koptlasyon oranlarindaki farkliliklar néropatik agrinin oogenetik stireci,
dolayisiyla fertiliteyi olumsuz olarak etkiledigini distindtirmektedir.

Tesekkdir: Bu calisma, C.U. TIBDAM Etik Kurul onayi alinarak C.U. Arastirma Fonu TF.2009.YL.12 No'lu proje ile desteklenmistir.

Anahtar Kelimeler: Fare, maturite, néropatik agri, oosit.

ABSTRACT

Objective: In this study, we aimed to investigate whether neuropathic pain affects the number and maturity of oocytes and fer-
tility in female mice or not.

Materials and Methods: Female Balb/c mice divided into naive, sham and neuropathy (NP) groups were used in the experi-
ments. NP was tested by using cold-plate test. After superovulation protocol, each group was divided into two subgroups. Where
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first subgroup was housed in the same cage with male mouse following induction for breeding, second subgroup was not. After in-
duction, oocytes/zygote were isolated from ampullas of female mice housed with male mice and oocytes were isolated from ampul-
las of female mice which housed alone. Classifying was done according to features of morphologically of Metaphase |, Metaphase
Il and degenerate oocyte and zygote.

Result: Cold plate latencies of neuropathic mice were found significantly shorter than control and sham groups. Total oocyst
numbers of neuropathic mice were lower than control and sham groups. Values of oocyte maturation of neuropathic mice housed
with male mice, are definitely lower than control and sham groups. Significant maturation differences were seen between housing
together with male and single mice groups comparing theirselves of control, sham and NP groups. NP groups’ copulation ratio of
mice housed together with male mice was lower than sham and control groups.

Conclusion: The differences between in the number of oocyte, oocyte maturity and copulation ratio in the neuropathic mice
suggest that there may be an opposing effect of neuropathic pain on the oogenetic processes and fertility

Key Words: Mouse, maturation, neuropathic pain, oocyte.

L-Karnozinin Nitrosatif Streste Beyinde Mitokondrial Sitokrom C Oksidaz Aktivitesi Uzerine Etkisi

The Effects of L-Carnosine in Nitrosative Stress on Brain Mitochondrial Cytocrom C Oxidase Activity
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OzZET

Amag: L-Karnozin, histidin iceren dogal bir dipeptittir ve serbest radikal yakalayici etkisi ile antioksidan etkisi, oksidatif hasarin art-
g1 bazi patolojik durumlarda gésterilmistir. Bu ¢alismada, hipertansif kriz esnasinda kullanilan NO dondri olan SNP ile indtklenmis
nitrozatif hasarda L-Karnozinin beyinde mitokondrial elektron transport zinciri enzimlerinden sitokrom C oxidaz (COX) aktivitesi lize-
rine etkileri arastirilmistir.

Gereg ve Yontem: Calismada yerel etik kurul onayr ile 8-10 aylik ve 16-18 aylik iki yas grubunda Swiss Albino sicanlar 6 grup ha-
linde kullanilmistir. Geng ve yash gruplarda ilk grup sadece serum fizyolojik enjekte edilen kontrol grup iken, ikinci gruba 1 mM SNP
(IP) uygulanmis, son gruba ise SNP uygulanmadan 6nce 10 mg/kg L-Karnozin IP olarak uygulanmistir. Calisma sonunda sican beyin
dokusundan mitokondrileri izole edilmis ve mitokondrial sitokrom C oksidaz enzim aktiviteleri ticari kit prosedurleri uygulanarak mul-
tifonksiyonel mikroplaka okuyucu vasitasiyla spektrofotometrik olarak Glctilmustur. Ayrica nitrik oksit dizeyleri ise Griess metodu ile
total nitrit/nitrat dtizeyleri tizerinden belirlenmistir. Sonuglarin istatistiksel olarak degerlendiriimesinde Mann-Whitney U ve Student-t
testleri kullanilmistir.

Bulgular: SNP uygulamasi nitrik oksit dtizeylerini her iki yas grubunda da istatistiksel olarak artirirken (p< 0.05), L-Karnozin uygu-
lamasi bu dUzeyleri 6nemli derecede (p< 0.05) azaltmistir. COX aktivitesi ise SNP uygulanan gruplarda artarken L-Karnozin uygulama-
sl ile genglerde (p< 0.05) ve &zellikle yaslilarda (p< 0.001) daha anlamli bir sekilde azalmistir.

Yorum: Sonug olarak, bu calismada ilk kez in vivo olarak L-Karnozin uygulamasinin, antihipertansif kriz tedavisinde siklikla kulla-
nilan SNP ile indtiklenen nitrozatif streste beyinde enerji Gretiminden sorumlu mitokondrial elektron transport zinciri aktivitesini du-
zelttigi gosterilmistir. O nedenle SNP tedavisi sirasinda SNP'nin beyinde olusturdugu nitrozatif hasardan korunmada L-Karnozinin
6nemli bir yeri olabilecegi dustintlmektedir.

Anahtar Kelimeler: SNP, L-Karnozin, COX.

ABSTRACT

Objective: L-Carnosine is a naturally occuring dipeptide, which has a potent antioxidant effect on several patological oxidative
stress conditions. In this study, the effects of L-Carnosine in nitrosative stress induced by an antihypertansive agent sodium nitroprus-
side on brain mitochondrial cytocrom C oxidase (COX) activity has been investigated.
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Materials and Methods: Two main age groups of 810 months and 18-20 months of Swiss Albino rats have been used by the
approval of local ethical commity in six groups. In each age group the first group received serum physiologic, the second group 1
mM SNP (IP) and 10 mg/kg L-Karnozin IP before SNP administration. The brain mitochondria is isolated and cytocrom C oxidase enzy-
me activity is measured by a multifunctionel microplate reader over the commercial kit procedures. Nitric oxide levels were measu-
red over total nitrit/nitrate levels by Griess method spectrophotometrically. Results were statistically evaluated by Mann-Whitney U
ve Student-t tests.

Results: SNP adminitration statistically increased the NO levels in both age group (p< 0.05), whereas L-Carnosine lowered (p<
0.05) these values dramatically. COX activity is increased in SNP-treated groups (p< 0.05) where as L-Carnosine has decreased this
activity in young (p< 0.05) and especially in old groups (p< 0.001).

Conclusion: As a result, this study is the known first study to show the protective effects of L-Carnosine in nitrosative stress indu-
ced by sodium nitroprusside which is commenly used as an antihypertansive over mitochondrial electron transport chain activity respon-
sible for the brain energy. For this reason during SNP treatment, L-Carnosine can be used as a protective agent from nitrosative stress.

Key Words: SNP, L-Carnosine, COX.

Interhemisphere Differences in the Middle Mass Peptides in Brain Structures and Liver in
Stress-Resistant White Rats Under Different Terms of Protein Diet

F.B. Askerov, G.D. Movsumov, S.A. Ibragimova

Institute of Physiology n.a. A.l. Karayev National Academy of Sciences, Baku, Azerbaijan

ABSTRACT

Objective: The aim of this work was to elucidate the impact of protein feeding on the level of interhemisphere differences in
the middle mass peptides (MMP) in brain structures in stress-resistant white rats under different terms of protein diet.

Materials and Methods: Audiogen stress was formed by the electrical ball of 90-120 dB in the box of 30-40-50 sm size.

Results: On the background of 10 day protein diet the level of MMP increases in the right limbic cortex by over-135%, in the
right orbital-129%, in the right sensorimotor cortex-125% as compared to the similar left areas. The level of MMP remains high in
hypothalamus and liver in the stress-resistant animals. Under 20 day protein diet the level of MMP increases in the right limbic cor-
tex by over-105%, in the right orbital cortex-112%, in the right sensorimotor cortex-111% as compared to the left hemisphere. Un-
der 30day of protein diet the level of MMP increases in the right limbic cortex by over -113%, in the right orbital cortex-108%, in the
sensorimotor cortex-116% as compared to the left hemisphere.

Conclusion: These data indicate that protein diet as o positive emotional factor promotes decreasing the amount of MMP.

Key Words: Brain, protein, stress, protein diet.

I 188 Turk Norol Derg 2010;16(Ek 1):129-245



POSTERLER / POSTER PRESENTATIONS

Farelerde Aclik Sonrasi Skopolamin Uygulanmasi ve Yem Verilmesi ile Ortaya Cikan
Konuviilsiyonlara Desipramin, Sitalopram, 7-Nitroindazol ve L-Argininin Etkileri

Effects of Desipramine, Citalopram, 7-Nitroindazole and L-arginine on Scopolamine-Induced
Convulsions in Fasted Mice After Food Intake

Pinar Yamantiirk Celik1, Hanife Rahmanlar®

1 istanbul Universitesi Istanbul Tip Fakiiltesi, Farmakoloji Anabilim Dali, Istanbul, Turkiye
2 Duzce Universitesi Tip Fakiltesi, Farmakoloji Anabilim Dali, Diizce, Tiirkiye

1 Department of Pharmacology, Faculty of Istanbul Medicine, University of Istanbul, Istanbul, Turkey
2 Department of Pharmacology, Faculty of Medicine, University of Duzce, Duzce, Turkey

OZET

Amac: Ac birakilan farelerde skopolamin uygulamasi ve yem verilmesi ile konvdilsiyonlar ortaya ¢ikmaktadir. Sunulan calisma, bu
konvlilsiyonlarda yeme davranisinin dtizenlenmesinde yeri oldugu ddstintilen sistemlerden noradrenerjik, serotoninerjik ve nitrerjik sis-
temlerin rollinl arastirmak icin tasarlanmistir.

Gereg ve Yontem: Bu amagla, olusturulan deney gruplarinda, 18 saat ag birakilan Balb/C erkek farelere skopolamin (3 mg/kg,
IP) enjeksiyonundan 10 dakika énce noradrenerjik ilaglardan desipramin (5, 10 mg/kg, IP), serotonerjik ilaglardan sitalopram (5, 10
mg/kg, IP), nitrik oksid prellirséri L-arginin (500, 1000 mg/kg, IP) ve secici néronal nitrik oksid sentaz inhibit6ri 7-nitroindazol (50,
100 mg/kg, IP) uygulanmistir. Kontrol gruplarina ise esit hacimlerde (10 mL/kg, IP) ilaglarin ¢dzticusu olan serum fizyolojik (%0.9'luk
NaCl) ve 7-nitroindazoltin ¢dzticlist olan fistik yagi 6n enjeksiyonu yapiimistir. Skopolamin enjeksiyonundan 20 dakika sonra yem ve-
rilen hayvanlar tek tek alindiklari kafeslerde konvdilsiyonlar degerlendirilmek tizere 30 dakika stire ile izlenmislerdir. Verilerin analizin-
de uygun oldugunda Fisher'in exact testi ya da Student-t testi kullaniimistir.

Bulgular: Serum fizyolojik ve fistik yadi kontrol gruplari arasinda konvdilsiyon sikligi, derecesi ya da baslama stresi acisindan fark-
lilk elde edilmemistir. Kullanilan dozlarda, 7-nitroindazol én uygulamasi konvdilsiyonlari baskilarken desipramin, sitalopram ve L-argi-
nin 6n uygulamasi kontrol grubuna gére anlamli degisiklik olusturmamistir.

Yorum: Bulgular, noradrenerjik ve serotoninerjik sistemlerin konvlilsiyonlarin olusumundaki mekanizmalarda yer almayabilecekle-
rini fakat nitrerjik sistemin rolli olabilecedini dlstindtirmektedir. Yeme davranisinda yeri olan néromodtilatdr sistemlerin roltini tanim-
lamak icin ileri arastirma yapilmalidir.

Anahtar Kelimeler: Aclik, fare, konvilsiyon, skopolamin, yem alimi.

ABSTRACT

Objective: Fasting mice which receive scopolomine, develop convulsions soon after food intake. The aim of the present study
was to investigate the role of noradrenergic, serotoninergic and nitrergic systems which have been proposed to be involved in the
mechanisms underlying eating behaviour regulation.

Materials and Methods: For this purpose, 10 minutes before the scopolamine injection (3 mg/kg, IP), in experimental groups
Balb/C male mice fasted for 18 hours were administered with noradrenergic drug desipramine (5, 10 mg/kg, IP), serotoninergic drug
citalopram (5, 10 mg/kg, IP), nitric oxide precursor L-arginine (500, 1000 mg/kg, IP) or selective neuronal nitric oxide synthase inhi-
bitor 7-nitroindazole (50, 100 mg/kg, IP). Control groups were pre-treated either the solvent of the drugs, saline (0.9% NaCl) or the
solvent of 7-nitroindazole, pea-nut oil in equal volumes (10 mL/kg, IP). Mice re-fed in the 20" minute following the scopolamine in-
jection were observed for 30 minutes in the cages individually to assess convulsions. Data were analysed by Fischer’s exact test or
Student’s t-test whenever appropriate.

Results: There was no significant difference between control groups regarding incidence, stage and oncet of convulsions. \Whi-
le 7-nitroindazole pre-treatment suppressed the convulsions, desipramine, citalopram and L-arginine pre-treatments did not cause sig-
nificant change comparing to the control group.

Conclusion: The results suggest that while noradrenergic and serotoninergic systems does not seem to be involved but nitrergic
system may have a role in the mechanisms underlying the convulsions. Further research should be done to define the role of the ne-
uromodulator systems involved in eating behaviour.

Key Words: Convulsion, fasting, food-intake, mice, scopolamine.
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Sicanlarda Streptozosin ile Olusturulan Diyabetik Noéropati Modeli Uzerinde
Oksitosin (noropeptid) ve Mesnanin Etkilerinin Elektrofizyolojik Olarak Arastirilmasi

Electrophysiological Evaluation of the Effects of Oxytocine (as a neuropeptide) and Mesna in the
Rat Diabetic Neuropathy Model Induced by Streptozosin

Ovtun Erbas, Serdar Demirgéren, E. Saylav Bora, Y. Hakan Dogan, Goniil O. Peker
Ege Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali, [zmir, Turkiye
Department of Physiology, Faculty of Medicine, University of Ege, Izmir, Turkey

OZET

Amacg: Streptozosin ile olusturulmus Tip 2 DM modelinde gelisen motor ve duysal periferik néropatinin, oksitosin, mesna (sod-
yum-2-merkaptoethene silfonat), amifostin gibi farkli ajanlarla tedavisinde duysal/motor ileti hizlarinda olasi iyilesmenin elektrofizyo-
lojik yéntemlerle kanitlanmasi.

Gereg ve Yontem: Calismada erkek Sprague Dawley eriskin sicanlar kullanildi (n= 15). Diyabet olusturmak amaciyla STZ (Strep-
tozosin, 55 mg/kg) uygulanan 15 adet sicanda 48 saat sonra pentobarbital anestezisi (40 mg/kg) altinda; kuyruk veninden alinan
kandan oksidaz “stick” yéntemi ile glukoz bakilarak 250 mg/dL veya Ustu kan glukozu olan sicanlar diyabetik (NIDDM) kabul edilip
calismaya alindi. Dort haftanin sonunda, siyatik sinirden motor ve duysal ileti stresi hizi &lctilecek, baslangictaki degerlerden %15-20
uzama gozlenen sicanlar calismaya dahil edildi.

Siyatik centik ve popliteal fossa dtizeyinden uyari verilerek ayaktan 2.-3. parmaklar arasindaki (interdijital) kaslardan EMG kaydi
yapildi. EMG kaydinda, M (bilesik motor aksiyon potansiyeli) yaniti olusuncaya kadar olan latans suresi belirlendi. Siyatik ve popliteal
uyarimlar arasindaki latans stresi farki kaydedildi. Siyatik ve popliteal uyarim noktalari arasindaki mesafe mm cinsinden él¢liltip latans
stiresi fark degerine béltinerek motor ileti hizi hesap edildi. Kuyruk sinirinden ise duysal ileti hizi hesaplandi.

Calisma Gruplar: Diyabetik néropati olusturulan 1. gruba (n=5), 10 gtin streyle Oksitosin 1 U/kg (Synpitan-Deva ilag) gtinde 1
kez IP (intraperitoneal), 2. gruba (n=5) Mesna (Uromitexan Ampul) 150 mg/kg gtinde 1 kez IP uygulandi. Néropati gelistirilen, 3.
gruba (n=5) ise %0.9 NaCl IP verilerek kontrol grubu olusturuldu.

Bulgular ve Yorum: Diyabetik néropatili sicanlarda tedavi sonrasi 7 ve 10. gtinde siyatik sinirden hesaplanan motor, kuyruktan
hesaplanan duyusal sinir hizlari tedavi 6ncesi degerlerle karsilastirildi. Sonuglara, SPSS yazilim programi ile ve non-parametrik Kruskal
Wallis tek yonld varyans analizi uygulanarak, gruplar arasinda istatistiksel agidan anlamli fark olup olmadigi agisindan degerlendirildi.

Anahtar Kelimeler: Sican diyabetik néropati modeli, oksitosin, mesna (sodyum-2-merkaptoethene stilfonat), nérodejenerasyon,
sinir ileti hizi.

ABSTRACT

Objective: The aim of the study was to investigate the effects of oxitocine and mesna (sodium-2-merkaptoethene sulphonate)
on the Type Il DM motor and sensorial peripheric neuropathy induced by streptozosin in the rats.

Materials and Methods: Study was performed on the male adult Sprague Dawley rats (n=15). STZ (streptozosin, 55 mg/kg)
administrated to rats to induce diabate and 48 hours after the STZ injection their blood kas been collected from the tail vein to glu-
cose levels under pentobarbital (40 mg/kg) anesthesia to measure the glucose levels by oksidaze “stick” method and the rats over
250 mg/dL glucose level in their blood has been accepted to be diabetic (NIDDM) and chosen for the experiments.

Motor and sensorial nerve conduction velocities has been measured from the sciatic nerve weeks later, and the ones elongated
at least %15-20 compared to he very beginning measurements has been chosen for the experiments.

For the electrophysiologic recordings, the stimuli applied from the sciatic notch and popliteal fossa and the EMG recordings we-
re taken from the 2™ and 3" interdigital muscles. The latency differences between sciatic and popliteal stimulations have been cal-
culated and the motor conduction velocities has been measured. The sonsorial cunduction velocities were measured from the tail
nevre recordings.
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Group designs: One of the diabetic rat goups has been administrated oxytosine 1 U/kg (Synpitan-Deva Drugs) IP once a day for
10 days (n=5), to the other group (n=5). Mesna (Uromitexan Ampul) 150 mg/kg IP once a day for ten days, the control group has
been taken %0.9 NaCl IP (n=5).

Results and Conclusion: Motor nerve conduction velocities from sciatic nerve and sensorial nerve from the tail at the days
and 10th days of the diabetic rats have been compared between the before and after treatment results. Kruskal Wallis non-paramet-
ric one-way ANOVA test has been performed on he data by using SPSS software to answer the question if there is a significant dif-
ference between the treatment grups and the control.

7th

Key Words: Rat diabetic neuropathy model, oxytosin, mesna (sodyum-2-merkaptoethene sulphonate), neurodegeneration, nev-
re conduction velocity.

The Impact of Deficiency of Liposoluble Vitamins on Energy-Consumption in the CNS

F.B. Askerov, A.M Azimova, G.J. Movsumov, B.M. Abushov, S.0. Kadimova

Institute of Physiology n.a. A.l.Karayev National Academy of Sciences, Baku, Azerbaijan

ABSTRACT

Objective: The aim of this work was to study the impact of deficiency of liposoluble vitamins on Na, K- and Mg-ATPase activiti-
es, morphological changes in some brain structures, on conditioned reflex and mechanisms of energy consumption in adult white
rats.

Materials and Methods: Na, K- and Mg-ATPases activities were analyzed in brain homogenates by Bonting et al. (1964) morp-
hological changes were analyzed by Nissel (1933), while conditioning reflex was studied by Jarvik M., Koop R. (1967) techniques.

Results: Liposoluble vitamins deficiency during 30 days leads to noticeable decrease of the Na, K-ATP-ase activity in the visual
cortex and retina, while Mg-ATP-ase activity reliably increases as compared to the Controls. Deficiency of liposoluble vitamins in the
diet causes dynamic increasing the latency of animals’ first entering into the dark chamber of the box and the time of keeping of
passive avoidance conditioning (PAC) and positive behavioural reactions as well. In “vitaminized” animals, though the time of lear-
ning decreases, but the time of storage of reflex and the numbers of behavioural reactions do not. In animals, not received liposo-
luble vitamins during 30 days, morphological changes have dystrophic disposition (decreasing of Nissl substance, chromatolyses, va-
cuolization and so on).

Conclusion: Thus, decreasing of Na, K-ATP-ase activity, development of dystrophic alterations in neurons in different brain struc-
tures (visual cortex, retina) and inhibition of instinctive reactions appear to be related to the decreasing of ionic permeability on the
level of plasmatic membrane and desensibilization of receptors.

Key Words: Vitamins, energy consumption, Na, K- and Mg-ATPases, neurons, conditioned reflex.
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Diklofenak Sodyumun Prenatal Donemde Uygulanmasini Takiben Erkek Sican Servikal Spinal
Kord Morfolojisine Etkileri: Stereolojik ve Histolojik Bir Calisma

Effect of Prenatal Exposure of Diclofenac Sodium on the Morphology of the Male Rat Cervical
Spinal Cord: A Stereological and Histological study
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OZET

Amacg: Bu calismada, non-steroidal antiinflamatuvar bir ilag olan diklofenak sodyumun (DS) prenatal dénemde uygulanmasinin si-
can servikal spinal kord néronlarinin gelisimine etkilerinin postnatal dénemde degderlendirilmesi amaclandi.

Gereg ve Yéntem: Bu calisma icin Yiztincl Yil Universitesi Hayvan Deneyleri Yerel Etik Kurulundan izin alindi. Calismanin bas-
langicinda gebe sicanlar (Wistar-Albino) kontrol (SF) ve deney grubu (DS) olarak ikiye ayrildi. DS maruz kalan yavrulari elde etmek icin;
gebe sicanlar ciftlesme sonrasi 5. gtintinden baslanarak 15 gtin stiresince gtinltik 1 mg/kg dozunda DS (Voltaren, 75mg/3 ml ampul)
intraperitoneal yolla, serum fizyolojik grubu déller icin ise gebe sicanlara ayni periyotta ve ayni yolla 1 mL/kg dozunda (guinluk) se-
rum fizyolojik enjekte edildi. Dogumdan sonra erkek yavrular 4 haftalik ve 20 haftalik olacak sekilde 2 alt gruba ayrildi. D&rduncu ve
yirminci haftanin sonunda tim denekler perflize edilerek servikal spinal kordlari ¢ikarildi. C1-C4 segmentleri arasina ait servikal spinal
kord segmenti 50 um kalinliginda koronal dtizeyde kesildi ve kesitler cresyl violet (%0.1) ile boyanarak histolojik ve stereolojik olarak
degerlendirildi.

Bulgular: Stereolojik analizlere gére; DS maruz birakilan sicanlarin toplam néron sayilari SF grubuna kiyasla énemli oranda azal-
mis bulundu (p< 0.05; bagimsiz érnekler t-testi). Ayrica, DS uygulanan servikal spinal kord htcrelerinin histolojik 6zelliklerinin dnemli
derecede bozuldugu gézlendi.

Yorum: Calismamizin stereolojik ve histolojik bulgular; prenatal periyotta DS uygulanmasinin servikal spinal kord néronlarinin ge-
lisimi Gizerinde olumsuz etkiye sahip oldugunu gostermektedir.

Anahtar Kelimeler: Diklofenak sodyum, servikal spinal kord, stereoloji, sican.

ABSTRACT

Objective: Diclofenac sodium (DS) is one of the most commonly used non-steroidal anti-inflammatory drugs (NSAIDs) and it may
trigger undesirable alterations in central nervous system (CNS) morphology and neuronal development. Therefore, this study claimed
that; development of the cervical spinal cord is affected if the DS is administrated during the prenatal period.

Materials and Methods: Permission of the study was taken from Animal Experiment Local Ethic Commettee of Yuzuncu Yil Uni-
versity. At the beginning of this study, pregnant rats (Wistar-Albino) were randomly divided into two groups as follows: DS-treated
(1 mg/kg daily, DS for 15 days) and control group (1 mg/kg daily, SF for 15 days). Male offspring were obtained after delivery and
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each group was divided two subgroups that are 4 weeks-old (4W-old) and 20 weeks-old (20W-old). At the end of 4™ and 20t we-
eks, rats were perfused and after extraction of the vertebral column, the cervical spinal cord was dissected. The segment of the cer-
vical spinal cord consisting of the between C1-C4 segments were cut into serial sections of 50 um-thickness in the coronal plane and
later stained with Cresyl violet (0.1%) and the results were evaluated with histological and stereological methods.

Results: According to stereological findings; total number of neurons in DS treated rats was significantly lower than that of the
controls (p< 0.05). Similarly, the cervical spinal cord cell loss in the DS group were observed to correspond with the control group.

Conclusion: Both histological and stereological results from this study show that; DS lead to deleterious effects on neuron num-
bers of cervical spinal cord and their histological appearance.

Key Words: Diclofenac sodium, cervical spinal cord, stereology, Rat.

Prenatal Donemde Uygulanan Diklofenak Sodyumun 4 Haftalik Sicanlarin
Nervus Medianusuna Etkisinin Arastiriimasi

Investigation of the Median Nerve of Four Week-Old Rats Exposed to Diclofenac Sodium at the
Prenatal Period
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OZET

Amac: Bu calismada diklofenak sodyumun (DS) prenatal ddnemde uygulanmasinin median sinir gelisimi tizerindeki etkilerinin be-
lirlenmesi amaglandi.

Gerecg ve Yontem: Calismada Wistar albino cinsi sicanlar kullanildi. Denekler kontrol, serum fizyolojik ve diklofenak sodyum ol-
mak tzere Ug¢ gruba ayrildi. Kontrol grubuna hicbir islem yapilmadi. SF ve DS gruplarina gebeliklerinin 5. gtintinden 19. gtintine ka-
dar, SF grubuna gtinltik 1 mL/kg serum fizyolojik; DS grubuna ise ayni stirede guinlik 1 mg/kg diklofenak sodyum enjekte edildi. Do-
gumdan sonra 4. haftada erkek ve disi sicanlarin sag nervus medianuslari disseke edildi ve stereolojik yéntemle analizi yapildi.

Bulgular: Disilerde gruplar arasinda hicbir parametre agisindan anlamli fark gértilmedi. Fakat erkeklerde akson alani ve miyelin
kilif acisindan fark oldugu belirlendi (p< 0.05). Cinsiyetlerin karsilastirmasinda ise diklofenak sodyum ve serum fizyolojik gruplarinda
erkek ve disiler arasinda hicbir parametre acisindan fark gézlenmedi. Kontrol grubunda ise akson alani bakimindan fark olmayip, ak-
son sayisi ve miyelin kilif bakimindan fark oldugu gézlendi (p< 0.05). Diklofenak sodyuma bagl olarak herhangi bir makroskobik anor-
mallik gézlenmedi. Fakat yer yer miyelin kiliflarda btiztisme ve dejenerasyonun oldugu mikroskobik incelemede tespit edildi.

Yorum: Disilerde kontrol ve deney gruplari arasinda hicbir parametre bakimindan anlamli bir fark yokken, erkek sicanlarda grup-
lar arasinda bir farkin olmasi; disilerde periferik sinir gelisiminin erkeklere gére daha iyi korundugunu ddstindtirmektedir. Gebelerde
diklofenak sodyum gibi ilaclarin kullaniminin kacinilmaz oldugu durumlarda, daha dustik dozda uygulanmasinin gerekli oldugu unu-
tulmamalidir.

Anahtar Kelimeler: Diklofenak sodyum, median sinir, parcalama, stereoloji, sican.

ABSTRACT
Objective: It was aimed to investigate the effects of diclofenac sodium on median nerve that was exposed during prenatal life.

Materials and Methods: Wistar albino rats were used in this study. Rats were divided into three gropus that control, saline and
diclofenac sodium groups. The control group rats were not exposed any substance. The saline and diclofenac sodium groups were
exposed to saline (1 mL/kg) and diclofenac sodium (1 mL/kg) from 5th day of their gestation to 19 day of the gestation period, res-
pectively. After postpartum, all male and female rat litters at 4 weeks age were sacrificed, and stereology analysis was performed.
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Results: There was no significant difference between groups of females. But cross section area of axon and myelin sheath thick-
ness measurements revealed significant differences in males (p< 0.05). There was no sex-related difference in terms of all parame-
ters between the saline and the diclofenac groups, on the other hand, the control groups significantly differed from each other in
terms of axon number and myelin sheath thickness (p< 0.05). No drug-dependent macroscopic abnormality was observed in the me-
dian nerve samples of this study. However, some myelin degeneration and shrinkage were detected microscopically.

Conclusion: During the pregnancy in which use of diclofenac sodium like drugs is inevitable; we suggest that a lower dose of
this drug should be considered.

Key Words: Diclofenac sodium, median nerve, fractionator, stereology, rat.

Prenatal Dénemde Uygulanan Diklofenak Sodyum, Genc ve Eriskin Sicanlarin Beyinciklerindeki
Graniiler Hiicre Sayisi Uzerine Etkili midir?

Does Prenatal Exposure Diclofenac Sodium Affect to Number of Cerebellar Granule Cell in
Juvenile and Adult Rats?
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OZET

Amag: Siklikla kullanilan non-steroid antiinflamatuvar bir ilag olan diklofenak sodyum, kadinlarin hamileliklerini hentiz fark ede-
medikleri ddnemde alindiginda gelisen embriyo bu ilacin olasi yan etkilerine maruz kalabilir. Diklofenak sodyumun istenmeyen yan et-
kileri bilinmekle beraber, beyincikteki grantiler hticre sayisi tzerindeki etkisi hentiz agik¢a anlasilamamistir. Bu calismada optik parca-
lama teknigi kullanilarak prenatal dénemde diklofenak sodyuma maruz kalan erkek sicanlarin beyinciklerinde postnatal dénemde bu-
lunan toplam grandiler hticre sayisi hesaplandi.

Gereg ve Yontem: Bu amac dogrultusunda diklofenak sodyum grubundaki (DS) gebe sicanlara gebeliklerinin 5. glintinden son-
ra 20. gebelik glintine kadar 15 glin boyunca 1 mg/kg/gtin diklofenak sodyum (Voltaren 75 mg/3 mL ampul, Novartis, Mefar ilac
Sanayi A.S., Kartalistanbul, Ttrkiye) intraperitoneal yolla verildi. Ayni gebelik periyodundaki kontrol grubuna (SF) ait gebe sicanlara
ise glinde 1 mL/kg serum fizyolojik intraperitoneal olarak uygulandi. Gebelik sonunda normal dogumla elde edilen yavru erkek sican-
lar daha sonra her iki grupta da 4 haftalik ve 20 haftalik olmak tizere alt gruplara ayrildi.

Bulgular: Calismada stereolojik analiz ile elde edilen bulgulara gére, SF ve DS gruplarindaki 4 haftalik erkek siganlar ve 20 hafta-
lik erkek sicanlar arasinda, beyincikte postnatal donemde sahip olunan toplam grantiler hticre sayisi agisindan anlamli bir farka rast-
lanmadi.

Yorum: Bu sonuclar isiginda prenatal ddnemde uygulanan diklofenak sodyumun erkeklerde (hem genclik hem de eriskinlikte) be-
yincikteki grantiler hticre sayisini etkilemeyebilecedi séylenebilir.

Anahtar Kelimeler: Grandiler hticre, beyincik, erkek, sican, optik pargalama, stereoloji.
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ABSTRACT

Objective: Developing embryo is exposed to side effects of diclofenac sodium (DS), a commonly used non-steroidal anti-inflam-
matory drug, since women may incidentally become pregnant while receiving the DS therapy. Several adverse effects of DS are cle-
arly established. However, the effects of the prenatal exposure of the DS on the developing cerebellum are unclear. In this study, we
investigated total number of granule cells of the cerebellum in control (saline) and DS treated groups of male rats using the optical
fractionator technique.

Materials and Methods: The DS (Voltaren, 75 mg/3 mL ampul, Novartis, Mefar llac Sanayi A.S., Kartal-istanbul, Turkey) in a
dose of 1 mg/kg daily was intraperitoneally injected to the drug-treated group pregnant rats beginning from the 5th day after ma-
ting during pregnancy for 15t days. Serum physiological at 1 mL/kg dose was injected to the control group pregnant rats at the sa-
me period and the same way. Male offspring were obtained after delivery and each group was divided two subgroups that are 4
week-old (4W-old) and 20 week-old (20W-old).

Results: Our results showed that there was not only no a significant difference between 4W-old DS-treated and their control,
but also no a significant difference between 20W-old DS-treated and their controls.

Conclusion: These results suggest that development of the granule cells of the male cerebellum may not be affected at both
early and late life of animal following administration of the DS or saline during the prenatal period.

Key Words: Granule cell, cerebellum, male, rat, optical fractionator, stereology.

Gelisen Sican Beyin Bolgelerinden Elde Edilen Seri Histolojik Goriintiilerin
Stereolojik Metodlar Kullanilarak Incelenmesi

Morphological Regionalization Using Stereological Methods on Serial Histological Images of
Developing Rat Brains

Muhammed Eyiip Altunkaynak1, Berrin Zuhal Altunkaynak1, Deniz Unal?, Biinyami Unal®
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OZET

Amag: Fetal d6nemdeki beyin gelisiminin bélgesel farkliliklari tzerinde uzun stredir calisiimaktadir, fakat intra-uterin yasam boyun-
ca beynin bdlgesel gelisimiyle ilgili olarak elde edilmis bilgiler olduk¢a azdir. Bu calismada gebeligin 11. glintinde sigan embriyosundan
elde edilen seri histolojik gértinttiler tizerinde tarafsiz stereolojik metodlar kullanilarak beyin hacminin degerlendirilmesi amacglandi.

Gereg ve Yontem: Bu calisma icin gebe sicanlardan gebeligin 11. glintinde 10 embriyo alindi. Sonrasinda embriyo érneklerinin
rutin histolojik takipleri yapildi ve elde edilen doku bloklarindan seri kesitler alindi. Takiben seri kesitler tzerindeki ilgili beyin bdlgele-
ri tarafsiz bir stereolojik metod olan Cavalieri prensibi ile analiz edildi.

Bulgular: Bu calismadan elde edilen sonuclara gére; prozensefalon, metensefalon, rombensefalon ve lateral ventrikil hacimleri
sirasyla; 11.28, 5.247 ve 1.92 mm? olarak belirlendi.

Yorum: Bu calismada, Cavalieri prensibiyle fetal beyin bélgelerinin hacimleri hesaplandi. Bdylece, gtincel bilgilere ek olarak; gelis-
mekte olan sican beyniyle ilgili morfometrik parametreler tespit edilmis oldu.

Anahtar Kelimeler: Beyin gelisimi, stereoloji, cavalieri prensibi, embriyo, sican.

ABSTRACT

Objective: Regional differences in the brain development have been studied for many years, but little is known about how regi-
onalization of the brain proceeds during intrauterine life. We investigated the regionalization of cerebral volume based on the unbi-
ased stereological methods on serial histological images of 10 embryos at 11 of gestation.

Materials and Methods: For this study, 10 embryos removed from pregnant rats at the 11t of gestation. Following embryo-
nic samples were processed according to routine histological procedure; obtained tissue blocks were serially cut. Then interested bra-

in area of serial sections was analyzed by Cavalieri principle, an unbiased stereological method.
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Results: Volume of prosencephalon, metencephalon, rhombencephalon and lateral ventricle is estimated as 11. 28, 5.247, 2.673
and 1.92 mm?3, respectively.

Conclusion: In this study, volume of fetal brain sections was estimated by Cavalieri principle. These morphometrical parameters
about developing rat brain were detected in addition to current literature.

Key Words: Development of spinal ganglions, stereology, cavalieri principle, embryo, rat.

Yashlik ve Diyabetin Sican Hipokampusunda Toplam Néron Sayisina Olan Etkisinin incelenmesi:
Stereolojik Bir Calisma

Effect of Aging and Diabetes on Total Neuron Number in Rat Hippocampus: A Stereological Study

Deniz Unal?, Selina Aksak’, Osman Nuri Keles, Biinyami Unal?, Zekai Halici?, Jale Selli’
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2 Department of Pharmachology, Faculty of Medicine, University of Ataturk, Erzurum, Turkey

OZET

Amag: Diyabet ve menopoz olgulari insanlarda bilissel agidan bircok probleme yol agmasina ragmen bu iki olgunun fizyopatolo-
jileri hentiz tam olarak agiga kavusturulamamistir. Bu calismayla yaslilik ve diyabetin limbik sistemin ana kumanda merkezi olan hipo-
kampusta yapmis oldugu etkinin morfometrik agidan degerlendiriimesi amaglanmistir.

Gereg ve Yéntem: Bu calismanin Atattirk Universitesi Rektérligl Hayvan Deneyleri Yerel Etik Kurulu Baskanliginin 2008-68 sayi-
Ii karariyla etik kurallara uygun olduguna karar verilmistir. Yirmi dért adet, 12 haftalik disi Sprague Dawley tlru sicanlar kontrol (Grup
1), diyabet (Grup II), overektomi (Grup Ill), overektomi ve diyabet (Grup IV) olmak tizere dért gruba ayrildi (n= 6). Ill. ve IV. gruplara
overektomi uygulandi ve 3 ay sonra Il. ve IV. gruplara alloksanla diyabet modeli olusturuldu. Sekiz hafta sonra tim hayvanlar 6ldiru-
lerek beyin dokulari ¢ikarilip takip islemlerinden gegcirildi. Elde edilen bloklardan sistematik rastgele érnekleme metoduna uygun ola-
rak (1/23), 30 um kalinhiginda kesitler alinip hematoksilen eozin ile boyandi. Daha sonra, Stereo-Investigator (7,0, Microbrightfield-
Inc) yardimiyla optik disektér metodu kullanilarak hipokampusa ait néronlar sayilarak toplam néron sayisi hesaplandi.

Bulgular: Toplam néron sayilari sirasiyla Grup I'de 400608, Grup II'de 356399, Grup Ill'te 291832, Grup IV'te 239389 olarak he-
saplandi. Bulgularin istatistiksel analizinde One-way ANOVA testi kullanildi. Buna gére; Grup Il'deki toplam néron sayisi Grup I'e ki-
yasla azalmis olmasina ragmen bu azalma anlamli degildi (p= 0.11). Grup Ill'te toplam hipokampal néron sayisi Grup I'e gére anlam-
Ii 6lglide azalmisti (p< 0.05). Benzer sekilde Grup IV'teki toplam néron sayisi Grup I'den ¢ok daha anlamli élctide azalmisti (p< 0.001).

Yorum: Diyabet ve yaslilik hipokampusta néron kaybina neden olmakta, bu da bilissel fonksiyonlarin azalmasina neden olabilmek-
tedir.

Anahtar Kelimeler: Diyabet, yaslilik, hipokampus, stereoloji.

ABSTRACT

Objective: Although cases of diabetes and menopause in human leads to many problems in cognitive terms, pathophysiologies
of these two cases could not be yet fully clarify. With this study; we aimed to evaluate of the effect of aging and diabetes to hippo-
campus.

Materials and Methods: This study has been decided that in accordance with the ethical rules with the decision, No: 2008-68
of Ataturk University Local Ethics Board of Animal Experiments. 24 female Sprague Dawley rats were divided into four groups (n=
6). Ovariectomy was applied to two group (group Il and IV). After 3 months from ovariectomy alloxan was intraperitonally injected
to two group (group lll and group V). After than their brain were removed. Parafin-embedded tissues were cut by systematic ran-
dom sampling method (1/23). And than total numbers of hippocampal neurons were detected with Stereo-Investigator (7,0, Mic-
robrightfield-Inc) which contains optical disector and a special software.

Results: Total numbers of hippocampal neurons were 400608, 356399, 291832, 239389 in all group, respectively. One-way ANO-
VA test was used for statistical analyses. According to this test; the total number of hippocampal neurons in Group Il was reduce than
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Group |, this decrease was not significant (p= 0.11). The total number of hippocampal neurons in Group Il was significantly reduce
than Group | (p< 0.05). Similarly, the total number of hippocampal neurons in Group IV was significantly reduce than Group | (p< 0.001).

Conclusion: Aging and diabetes constitute neuron loss in hippocampus and this can cause the decrease of cognitive function.

Key Words: Diabetes, aging, hippocampus, stereology.

Yaslanmanin Hipokampus Uzerine Olan Etkisinin immiinohistokimyasal Acidan Incelenmesi

Investigation of the Effect of Aging on Hippocampus with Immunohistochemical Method

Deniz Unal1, Selina Aksak1, Zekai HaI|C|2, Adem Kar‘as, Biinyami Unal’
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OZET

Amag: Fizyolojik kosullarda serbest radikallerin dtizenlenmesinde 6nemli bir role sahip olan &strojenin yasllik déneminde kronik
olarak azalmasiyla artan oksidatif stres bircok dejenearatif mekanizmalari tetiklemektedir. Hicrede oksidatif stres meydana geldigin-
de ortaya c¢ikan ROS'lar, NFkB-p65 aktivasyonuna sebep olmakta, dolayisiyla antioksidan enzimlerin transkripsiyonuna yol agmakta-
dir. Bu ¢alismayla yaslligin 6grenme ve hafizalama fonksiyonunun gerceklestigi hipokampus tizerindeki etkilerinin hiicre diizeyindeki
yansimalarinin belirlenmesi amaclanmistir.

Gereg ve Yéntem: Bu calismanin Atattirk Universitesi Rektérligli Hayvan Deneyleri Yerel Etik Kurulu Baskanliginin 2008-68 sayi-
I karariyla etik kurallara uygun olduguna karar verilmistir. On iki adet disi Sprague Dawley cinsi disi sicanlarin overleri anestezi altin-
da bilateral ekzisyonla cikarildi. Sicanlarin operasyon sonrasi bakimlari saglandi. Overektomi sonrasi sicanlar 3 ay boyunca normal su
ve diyet ile beslenerek yaslanmalari icin gerekli stirenin olusmasi saglandi. Daha sonra hayvanlar perftizyonla fiksasyon islemiyle 6ldu-
rildd, beyinleri cikartilarak rutin takip asamalarindan gegirildi. Elde edilen kesitler NFkB-p65 ile boyanarak ilgili alanlar incelendi.

Bulgular: incelenen kesitlerde hipokampus da CA1, CA3 gélgesindeki néronlar ve glia hticrelerinin normal sekillerini kaybettigi
ve yogun NFkB-p65 immtin reaksiyonu gosterdigi gézlendi. Ancak; CA2 bélgesindeki tutulum CA1 ve CA3 bélgeleriyle kiyaslandigin-
da daha hafif seyretmekteydi.

Yorum: Yaslanmayla iliskili hormonal degisiklikler hipokampal néronlari etkileyerek bilissel fonksiyon kayiplarina sebep olabilmektedir.
Anahtar Kelimeler: Yaslanma, hipokampus, NFkB-p65.

ABSTRACT

Objective: In physiological conditions, in the period of old age reduced estrogen that have an important role to regulate free ra-
dicals chronically increased oxidative stress triggers many degenerative mechanisms. When the oxidative stress occur in the cell, emer-
ging ROS cause NFkB-p65 activation and consequently they lead to the transcription of anti-oxidant enzymes. With this study; we ai-
med to determining the cellular reflections of the effect of aging on the hippocampus where learning and memory functions occur.

Materials and Methods: This study has been decided that in accordance with the ethical rules with the decision, No: 2008-68
of Ataturk University Local Ethics Board of Animal Experiments. 12 female Sprague Dawley rat's (12 weeks) ovarium were removed
with bilateral excision under anesthesia. After overektomi, rats were kept for 3 months for aging process. After that, animals were
killed by perfusion process and were passed routine follow-up phases. Sections that obtained were stained with NFkB-p65 and rela-
ted fields were examined.

Results: It was observed that neurons in the shadow of CA1, CA3 in hippocampus and glia cells lost their normal shape and sho-
wed intense NFkB-p65 immune reaction in the examined sections. When CA2 region compared with CA1 and CA2 regions, slight
positivity was observed.

Conclusion: Hormonal changes associated with aging affect the number of hippocampal neurons and their organization and
can cause the decrease of cognitive function.

Key Words: Aging, hippocampus, NFkB-p65.
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Serebral Kavernsz Malformasyonun Ultrastriiktiirel ve Immiinohistokimyasal Analizi

Ultrastructural and Immunohistochemical Analysis of Cerebral Cavernous Malformation
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OZET

Amag: Merkezi sinir sistemindeki vaskiler malformasyonlardan birisi de, normal beyin parankimasindan kolaylikla ayirt edilebilen,
endotelyumla cevrili vaskuiler kanallardan olusmus serebral kavernéz malformasyondur (SKM). SKM’de, Ccm1, Ccm2 ve Ccm3 genle-
rini iceren Ug lokus belirlenmistir. Literattirde SKM'nin ultrastrukturel 6zellikleri ve immtinohistokimyasal analizleri ile ilgili bilgiler ek-
siktir. Bu nedenle, SKM'nin ultrastrikttrel patolojik 6zelliklerini, gegirimli (TEM) ve taramali (SEM) elektron mikroskopi tekniklerini kul-
lanarak aciga ¢ikarmayi amagladik. Ayrica, immunohistokimyasal analizler yardimiyla CCM2 ve CCM3 proteinlerinin ekspresyonlarini
da incelemeyi hedefledik.

Gereg ve Yontem: Norosirlrji Anabilim Dalinin yardimlariyla SKM'ye sahip alti farkli hastadan lezyonlu olan bélgenin cerrahi mu-
dahale sonucunda cikartilmasiyla érnekler saglandi. Bu érneklerle, Patoloji Anabilim Dalindan alinan iki normal insan serebrum prepa-
rasyonundaki damar yapilart immtinohistokimya ve elektron mikroskobik yéntemlerle incelendi.

Bulgular: SKM'de esas olarak, vaskdler duvar komponentleri, endotelyal hticre morfolojisi ve basal laminanin yapisindaki degisim-
ler incelendi. TEM bulgularinda; endotelyum arasindaki baglantilarin yer yer ayrildigi ve basal laminanin da kismen hasar gérdtigu g6z-
lendi. Ayrica, endotelyal ylizey, tasididi c¢ikintilar ve blzlismeler nedeniyle normal beyin damarlarinin morfolojisinden farkliydi. SEM
bulgularinda ise, farkl tiplerde ytizeyel 6zellikler gosteren kavern yapilari belirlendi. Bu farkliliklar 6zellikle endotel ytizey farklanmala-
r ve baglantilarindan olusmaktaydi. Ayrica, CCM2 ve CCM3 immtuinoreaktivitelerinin vaskdler endotelyumda yogun, stromal alanda
ise daha zayif oldugu g6zlendi.

Yorum: insan SKM lezyonlarinda bu proteinlerin ekspresyonlarinin degerlendirilmesi simdiye kadar yapilmis ilk calismadir. Ayrica,
SKM lezyonlarinin mikroskobik anatomisine yonelik bulgularimizin, hastaligin histopatolojisinin aciga kavusmasina yardimci olacagi ve
ileriye yonelik dnemli agilimlar saglayacagi gdrustindeyiz.

Anahtar Kelimeler: Serebral kavern6z malformasyon, ultrastrikttr, TEM, SEM, immuinohistokimya.

ABSTRACT

Objective: One of the vascular malformations is cerebral cavernous malformation (CCM) in the central nervous system, consis-
ting of endothelium-lined vascular channels without intervening normal brain parenchyma. Three CCM loci have been mapped as
Ccm1, Ccm2, Ccm3 genes in CCMs. CCMs ultrastructural features and also immunohistochemical analysis are not defined in detail.
Therefore, we aimed to investigate the ultrastructural pathological features of CCMs were investigated by using transmission (TEM)
and scanning (SEM) electron microscopy. Also, CCM2 and CCM3 immunoreactivity were examined in CCM samples by using immu-
nohistochemistry.

Materials and Methods: Six samples of CCM tissues, microsurgically harvested from patients for conventional indications from
department of neurosurgery and, two normal cerebral tissues observing normal vascular structure from department of pathology we-
re used in this study for immunohistochemistry, electron microscopy.

Results: Specific attention was directed at components of the vascular wall, endothelial cell morphology and the structure of ba-
sal lamina. TEM observations revealed a few ruptures and detachments between the endothelium and, basal lamina as partially da-
maged. Additionally, the endothelial surface differed from normal brain vessels, showing protrusions and shrinkages. SEM observa-
tions revealed that endothelial cells were organized in reticular structure of caverns. Also, CCM2, CCM3 immunoreactivity were
strongly detected in the vascular endothelium with very weak staining in stroma in CCM tissues.

Conclusion: This is so far the first study that has attempted to determine these proteins expression in human CCMs. Moreover,
the analysis of the microscopic anatomy of the CCMs may be very useful to clarify the histopathology of the disease.

Key Words: Cerebral cavernous malformation, ultrastructure, TEM, SEM, immunohistochemistry.
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Deneysel Akut Retinal iskemi Modelinde Retina ve Optik Sinirin Morfometrik Degerlendirilmesi

Morphometric Evaluation of Retina and Optic Nerve After Acute Ischemia-Reperfusion Injury
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1 Yeditepe Universitesi Tip Fakultesi, Histoloji ve Embriyoloji Anabilim Dali, Istanbul, Turkiye
2 Sigli Etfal Egitim ve Arastirma Hastanesi, Il. Goz Klinigi, Istanbul, Ttrkiye

1 Department of Histology and Embryology, Faculty of Medicine, University of Yeditepe, Istanbul, Turkey
2 Second Ophtalmology Clinics, Sisli Etfal Training and Research Hospital, Istanbul, Turkey

OZET

Amac: Deney hayvanlarinda olusturulan akut retinal iskemi-reperflizyon modelinde retina ganglion hticre sayisi ile optik sinir glia
sayilarinin kontrol grubu ile karsilastirilarak hasar tzerine etkilerinin degerlendiriimesi amagland.

Gereg ve Yontem: Deneyde 12 adet, Wistar albino, 200-300 g agirligindaki 4-6 aylik sicanlar kullanildi. Kontrol grubundaki si-
canlarin (n= 6) goézlerine hicbir islem yapilmadi. Deney grubunun (n= 6) ise g6z ici basinci 120 mmHg'ya cikarilarak énce iskemi ya-
pildi, basing kaldirilarak reperflizyon saglandi. Denekler 3 hafta sonra transkardiyak perflizyon ile sakrifiye edildi ve g&zleri cikarildi.
Gozlerden optik sinirler ayrildi ve her iki doku ayri kaplarda %10’luk nétral formaldehide alindi, rutin histolojik takip islemi uyguland.
Gozlerden belirlenen 6rnekleme plani gercevesinde kesitler alindi ve hematoksilen eozin ile boyandi. Optik disektdr sondasi kullanila-
rak kesitlerde retinal ganglion hticreleri sayildi. Deneye katilan optik sinir kesitleri toluidin mavisi ile boyandi. Her denegin optik sinir
kesitlerinden rastgele ikiser &rnek sayim icin incelemeye alindi. Orneklerdeki glia hticreleri gériintii analiz programi yardimi ile sayildi.

Bulgular: Retinal iskemi reperflizyon hasari sonrasi kontrole gére retinal ganglion hticre sayisi %52 oraninda azaldi (p< 0.001).
Yaralanma optik sinirdeki glia hticrelerini de dnemli sekilde etkiledi ve milimetrekareye dusen glia hticre sayisi azaldi (p< 0.05).

Yorum: GOz i¢i basincin artirilarak olusturulan iskemi-reperflizyon hasari sonrasinda retinal ganglion hticreleri etkilendigi kadar
bu hticrelerin aksonlarindan olusan optik sinire destek saglayan glia hticrelerinin de etkilendigi dustintlmektedir.

Anahtar Kelimeler: Akut retinal iskemi-reperflizyon modeli, morfometri, optik sinir, retina ganglion hticre.

ABSTRACT

Obijective: This study was undertaken to compare the number of retinal ganglion cells and glia of optic nerves in the experimen-
tal group after acute ischemia-reperfusion injury with the control group.

Materials and Methods: In this experiment, 12 Wistar albino rat, 4 to 6-month, weight between 200-300 g, were used. Rats
in the control group (n= 6) right eyes were cannulated with a 30-gauge needle and removed without causing any intraocular pres-
sure change. The experimental group (n= 6) is acute retinal ischemia model without treatment. In this group, retinal ischemia was
induced by elevating the intraocular pressure to 120 mmHg then reperfusion was achieved by relieving pressure. Three weeks later,
the right eyes were enucleated after cardiac gluteraldehid perfusion method, and submitted to histological evaluation. Systematic
random sampling method was used and slides were stained with haematoxylin eosin. Retinal ganglion cells were counted by using
the optical dissector probe. Two sections of each optic nerves were selected and stained with Toluidin blue. Glia cells in samples we-
re counted by image analysis program.

Results: After retinal ischemia reperfusion, number of ganglion cells decreased to 52% compared with the control group (p<
0.001). Injury also affected the glia cells, the numbers per square millimeter were found to be significantly lower (p< 0.05).

Conclusion: Our findings show that the glial cells supporting the optic nerve were negatively affected as well as retinal gangli-
on cells in acute ischemia-reperfusion injury.

Key Words: Acute retinal ischemia, morphometry, optic nerve, retinal ganglion cells.
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Ultrastructural Changes in Rat CA1 Hippocampal Neurons and Synapses Under 96-Hour
Paradoxal Sleep Deprivation

Babak Abushov

Karayev Institute of Physiology, National Academy of Sciences Azerbaijan, Baku, Azerbaijan

ABSTRACT

Objective: The goal of the study is ultrastructural analysis of the neurons and synapses of the CA1 area of the hippocampus un-
der impact of 96-hour paradoxal sleep deprivation (PSD).

Materials and Methods: The experiments were done in 20 male albino rats (220-230 g). They were divided into two groups,
10 rats in each: 1) Controls-they were kept under normal regime of sleep; 2) The experimental group-they were exposed to 96-ho-
urs PSD. PSD was carried out by pool method all day and night. The animals of experimental group were fed 4 times a day 30 mi-
nutes' duration each. The ultrastructure of the neurons and synapses was analyzed with application of the electron microscope (HU-
600 model).

Results: The studies of the ultrastructural disturbances in the neurons and synapses under 96-hour PSD show that, though the
most of the neurons and synapses in the CA1 area of the hippocampus preserved their normal ultrastructure, some of them under-
goes dystrophic changes. The number of organelles in the cytoplasm of neurons decreases considerably, while chromatolysis and va-
cuolization processes increase. Both axonal-dendritic and axonal-somatic synapses undergo alterations. The number of synapses dec-
reases considerably at the expense of reduction of axonal-spinal synapses; both in pre- and postsynaptic parts the dystrophic altera-
tions are registered. The number of mitochondria and synaptic vesicles decreases in presynaptic axons. Some vesicles swell and os-
miophylity of external membranes weakens. In some axons vacuolization is revealed. Total chromatolysis and large vacuoles are re-
gistered in the postsynaptic dendrites, especially in the dendritic branches of middle diameter and in the middle-sized pyramidal ne-
uronal bodies. Both in the synapses of asymmetrical and symmetrical type, the active zone of synaptic membrane becomes shorter,
while osmiophylity of pre- and postsynaptic membranes weakens. In the most synapses the synaptic cleft enlarges. Thickness of the
postsynaptic membrane in asymmetrical types of synapses decreases. Taking into account the main role of the hippocampus in the
memory processes, one can assume that the ultrastructural disturbances in neurons and synapses of the hippocampus may be the
material basis of the disturbances under 96-hour PSD.

Conclusion: The data obtained give grounds to conjecture that middle-sized pyramidal neurons and asymmetrical axonal-dend-
ritic synapses of the hippocampus play an important role in consolidation of the memory processes during 96-hour PSD.

Key Words: Paradoxal sleep deprivation, ultrastructure, neurons, synapses, dystrophic alterations.
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Sican Serebellumunda Sigaraya Bagh Yapisal Degisikliklere Melatonin ve BQ123’iin Etkileri

Effects of Melatonin and BA123 on Smoking Induced Structural Changes in the Rat Cerebellum
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OZET

Amac: Bu calismada sigara ile beraber verilen melatonin ve BQ123'lin koruyucu etkilerine maruz kalan serebellumdaki yapisal ve
histolojik degisikliklerin incelenmesi amaclandi.

Gereg ve Yéntem: Bu calismada 20 Wistar cinsi yetiskin erkek sican kullanildi. Hayvanlar dért gruba bélindu. ilk grup kontrol
olarak belirlendi. ikinci sican grubuna sadece sigara dumani solutuldu (3 x 30 dakika/gtin). Sigara dumani solutulan tctincti ve dor-
diincli grup sicanlar sirasi ile her gtin melatonin (25 mg/kg IP) ve her hafta BQ123 (1 mg/kg) aldi. Dérdtinct haftanin sonunda, hay-
vanlara ketamin (30 mg/kg IP), ksilazin (5 mg/kg IP) anestezisi altinda intrakardiyak perflizyon yapildi ve sonra serebellum dokulari
alindi. Dokular hazirlandi ve stereo investigator yazilimi kullanilarak stereolojik metotlarla incelendi.

Bulgular: Stereolojik degerlendirmeye gore; Grup Il'deki toplam purkinje hticre sayisi kontrol grubuyla karsilastirildiginda énemli
derecede azalmisti (p< 0.05). Ugtincti ve dérdincti grup melatonin ve BQ123 aldi, toplam purkinje hticre sayisi grup I'dekinden énem-
li derecede yuksekti (p< 0.05). Yeterli melatonin ve BQ123 alimindan sonra, sigara dumanina karsi serebellum dokularinin kismen ko-
rundugu gortildu. Kontrol grubu ile melatonin ve BQ123 uygulanan gruplar arasinda ve melatonin ile BQ123 uygulanan gruplar ara-
sinda énemli bir farklilik yoktu.

Yorum: Sigara solunmasinin purkinje hticre sayisinda azalmaya ve serebellumda yapisal degisiklige sebep oldugu belirlendi. Bu-
nunla beraber melatonin ve BQ123 uygulanmasi sigara dumani intoksikasyonuna karsi kismen koruma saglad.

Anahtar Kelimeler: Serebellum, sigara, melatonin, BQ123, stereolojik metotlar.

ABSTRACT

Objective: This study was aimed to investigate the structural and histological changes of cerebellum exposed to smoking and
the protective effects of co-administration of melatonin and BQ123.

Materials and Methods: Twenty Wistar adult male rats were used in this study. Animals were divided into four groups. The first
group rats used as a control. The second group of rats was inhaleted cigarette smoke only (3 x 30 min/day). Cigarette smoke inhale-
ted third and fourth group rats received melatonin (25 mg/kg IP) everyday and BQ123 (1 mg/kg IV) every week respectively. At the
end of 4™ week, animals perfused intracardially under the ketamine (30 mg/kg IP), Xylazine (5 mg/kg IP) anesthesia and then cere-
bellum tissues were taken. Tissues were prepared and examined by stereological methods using stereo investigator software.

Results: According to stereological estimation; total number of purkinje cells in group Il were significantly decreased when com-
pared to the controls (p< 0.05). In the third, fourth groups received melatonin and BQ123, total number of purkinje cells were sig-
nificantly higher than group | (p< 0.05). After receiving appropriate melatonin and BQ123, it was seen that cerebellum tissues were
protected against smoking relatively. There are no significant differences between control group and melatonin treated group, cont-
rol group and BQ123 treated group, melatonin treated group and BQ123 treated group.

Conclusion: As a result, it was determined that cigarette inhalation caused the decline in the number of purkinje cells and chan-
ged the structure of the cerebellum. However, administration of melatonin and BQ123 provided relative protection against smoking
intoxication.

Key Words: Cerebellum, cigarette, melatonin, BQ123, stereological methods.
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Sigara Dumanina Maruz Kalan Sicanlarin Cornu Ammonis ve Gyrus Dentatus’larinda
Melatonin ve B@123’iin Koruyucu Etkileri

The Protective Effects of Melatonin and BA123 in Cornu Ammonis and Gyrus Dentatus of
Exposed to Cigarette Smoke
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OZET

Amag: Bu deneysel calismanin amaci, sicanlarda sigara dumanina maruz kalmadan sonra hipokampusun cornu ammonis bélge-
sindeki piramidal hticre sayisini, Gyrus Dentatus’taki grandler hticre sayisini saptamak, melatonin ve BQ123'lin etkilerini degerlendir-
mektir.

Gereg ve Yontem: Wistar Albino sicanlar 4 esit gruba ayrildi. Grup | kontrol olarak kullanildi. Grup II'deki sicanlar sadece sigara
dumanina maruz birakildilar (3 x 30 dakika/gtin). Grup Ill'te sigara dumanina maruz kalan sicanlara gtnlik IP melatonin enjekte edil-
di (25 mg/kg/guin). Grup IV'te sigara dumanina maruz kalan sicanlara haftalik IV BQ123 enjekte edildi (1 mg/kg/hafta). Stereolojik
calisma icin 4 haftanin sonunda sicanlar sakrifiye edildi. Cornu ammonis'teki piramidal hticre sayisi ve Gyrus Dentatus’taki grantiler
hticre sayisi optik parcalama yéntemi ile hesapland.

Bulgular: Sigaraya maruz kalan sicanlardaki piramidal hticre sayisi kontrol grubundan anlamli olarak azdi (p< 0.05). Melatonin ve
BQ123 ile tedavi edilen sicanlarda piramidal hticre sayisi sadece sigaraya maruz kalan sicanlara gére anlaml olarak artmisti. Ustelik
BQ123 tedavi grubuyla kontrol grubu arasinda anlamli bir fark yoktu. Diger yénden, sigaraya maruz kalan sicanlarin GD'deki granu-
ler hticre sayisi kontrol grubuna goére anlamli olarak az bulundu (p< 0.05). Melatonin ve BQ123 ile tedavi edilen sicanlarda grantiler
hticre sayisi sigaraya maruz kalan sicanlara gére anlamli olarak artmisti.

Yorum: Bu calisma sigaraya maruz kalan sicanlara melatonin ve BQ123'lin koruyucu etkileri icin bazi kanitlar saglar.

Anahtar Kelimeler: Sigara i¢imi, cornu ammonis, gyrus dentatus, melatonin, BQ123, stereoloji.

ABSTRACT

Objective: The aims of this study are to determine the total pyramidal cells number after cigarette smoke exposure in rat cornu
ammonis (CA) of hippocampus and the granular cells number in the Gyrus Dentatus (GD) and to evaluate the effects of melatonin
and BQ-123 after smoking.

Materials and Methods: Wistar Albino rats were divided into four equal groups. Group | were used as control. Rats in Group I
were exposed to smoking only (3 x 30 min/day) and rats in Group Il were exposed to cigarette smoke and received daily intra-perito-
neal injections of melatonin (25 mg/kg/day). Rats in Group IV were exposed to cigarette smoke and received weekly intravenous in-
jections of BQ123 (1 mg/kg/week). Rats were sacrified for stereological analyses at the end of 4" week. Pyramidal cell number in rat
cornu ammonis and granuler cell number in rat Gyrus Dentatus were estimated using the optical fractionater technique.

Results: Rats exposed smoking were seen to have significantly decreased pyramidal cell neurons than control groups (p< 0.05).
In melatonin treated rats and BQ123 treated rats, the pyramidal cell neurons significantly increased when compared to smoking gro-
up. Furthermore, there was no significant difference between the BQ123 treatment groups and control. Otherwise, it was found that
smoking significantly reduced the total granular cell number in the gyrus dentatus (p< 0.05). In melatonin treated rats and BQ123
treated rats, the granular cell neurons significantly increased when compared to smoking group.

Conclusion: This study provides some evidences for protective effects of melatonin and BQ123 on rats exposed to smoking.

Key Words: Smoking, cornu ammonis, gyrus dentatus, melatonin, BQ123, stereology.
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Overektomi Yapilmis Sicanlarda Ostrojen Yetersizl_ig"jinin Serebellum Uzerine Etkilerinin
Ultrastriiktiirel Diizeyde Incelenmesi

Effect of Oestrogen Deficiency on Cerebellum Tissue in Ovariectomized Rats
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OZET

Amac: ilerleyen yaslarda postmenopozal dénemde titreme, hareketlerde yavaslama ve koordinasyon bozuklugu gibi semptomlar-
da artis meydana gelmektedir. Bu semptomlardan merkezi sinir sisteminde olusan degisikliklerin buytk 6lctide sorumlu oldugu bilin-
mektedir. Bu calismayla deneysel menopoz olusturularak beyincik dokusunda olusabilecek degisikliklerin incelenmesi amaglandi.

Gereg ve Yontem: Calismamizda iki grup olusturmak suretiyle (n= 6) 12 adet 12 haftalik Sprague Dawley cinsi disi sican kulla-
nildi. Birinci gruba bilateral overektomi uygulandi. ikinci gruba ise yalnizca acma kapama seklinde Sham operasyonu uygulandi ve bu
grup kontrol grubu olarak belirlendi. Operasyondan 3 ay sonra Sevorane® anestezisi ile ttim gruptaki hayvanlar éldtirtlerek beyincik
dokulari alindi. 1 mm? Ik dokular Leica EM TP takip cihaziyla takip edilip Epoxy Resin KIT (Agar®)'e gémudildu ve yari ince kesitler To-
luidin blue ile boyanarak histopatolojik olarak degerlendirildi. ince kesitler ise gridlere alinarak Uranil asetat ve Kursun sitrat ile boyan-
di ve transmisyon elektron mikroskobu yardimiyla (100 SX Jeol, Tokyo, Japan) ultrastrtikttirel dlizeyde incelendi.

Bulgular: Calismamizda overektomi yapilan grupta yari ince kesitlerde Purkinje hiicre sirasinin dtizensizlestigi, hticrenin normal
seklini kaybettigi, cekirdeklerinin hiperkromatik boyandigi, hticreler arasinda anormal bosluklarin varligi dikkat ¢ekiciydi. Ayrica Purkin-
je hticrelerinin uzantilari neredeyse yok denecek miktarda azalmisti. Ultrastriktirel diizeyde ise hticrelerde nukleer 6demle birlikte,
nuikleer membranin strekliligini kaybettigi gézlendi.

Yorum: Bu calismayla disi cinsiyet hormonlarinin merkezi sinir sistemi fonksiyonlarinin stirdtrtimesinde énemli rollere sahip oldu-
Ju soylenebilir.

Anahtar Kelimeler: Overektomi, serebellum, &strojen.

ABSTRACT

Objective: Central nervous system changes are responsible for these symptoms. The aim of this study was to determine the chan-
ges in cerebelum as a result of the experimental menopause produced.

Materials and Methods: Ataturk University Local Ethical Board of Animal Experiments approved this study (No: 2008-62). 12
Sprague Dawley rats were divided into 2 groups. The first group of animals were sham-operated and second group of animals we-
re ovariectomized. 3 months after the surgery all groups of animals were killed and cerebellar tissue was harvested. Tissue was pre-
pared for electron microscobic examination. Obtained semi-thin sections stained with Toluidine Blue and then evaluated histopatolo-
gically. Additionally, thin sections were stained with lead citrate and uranyl acetate and then examined.

Results: In this study, it was observed that in the semi-thin sections from the overectomized group, the cells lost their normal
shape, hyperchromatic nucleus and existence of abnormal spaces were also remarkable. Furthermore, extensions of purkinje cells
were nearly disappeared. At the ultrastructural examination, some cells had nucleer oedema and their nuclear membrane lost con-
tinuity.

Conclusion: Our study showed that the sex steroid hormones play a significant role on central nervous system functions.

Key Words: Ovariectomy, cerebellum, oestrogen.
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Sican Prefrontal Korteksinde Toluenin Neden Oldugu Apoptoza Karsi Melatoninin Koruyucu Etkisi

Protective Effect of Melatonin Against Toluene-Induced Apoptosis in Rat Prefrontal Cortex
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OzET

Amag: Bu ¢alismada, toluenin prefrontal korteks tizerine olan nérotoksik etkileri ve bu toksik etkilere karsi melatoninin koruyucu
etkisi arastirldi.

Gerec ve Yontem: Bu amacla, 21 adet Wistar-albino cinsi erkek sican (200-220 g) rastgele sekilde U esit gruba ayrildi. Grup I'de-
ki sicanlar kontrol olarak dizenlendi. Grup IlI'deki sicanlar, 4 hafta boyunca solunum yoluyla toluene (3000 ppm/1 saat/gtin) maruz
birakilirken Grup llI"teki sicanlara ise toluen uygulamasinin yani sira melatonin (10 mg/kg/gun, IP) tedavisi uygulandi. Deney sonun-
da dekapite edilmis hayvanlardan prefrontal korteks dokulari alindi. Mikroskobik incelemeler igin, doku &rnekleri rutin histolojik pro-
sedurlerden gegirilerek parafine gémulildu. Elde edilen parafin bloklardan alinan kesitler apoptozis varliginin belirlenmesi amaciyla TU-
NEL y6ntemi ile boyandi.

Bulgular: Isik mikroskobik inceleme sonucunda toluene maruz kalan sicanlarin prefrontal korteksinde TUNEL pozitif hiicreler mev-
cuttu ve melatonin tedavisi apoptotik hticre sayisini kismen azaltmisti.

Yorum: Sonug olarak, bu immuinohistokimyasal ¢alismada toluen toksisitesi sonucu prefrontal korteks de apoptozis meydana gel-
digi ve bu olayin melatonin tedavisiyle kismen 6nlendigi ortaya kondu.

Anahtar Kelimeler: Toluen, melatonin, prefrontal korteks.

ABSTRACT

Objective: In this study, neurotoxic effects of toluene on prefrontal cortex and protective effects of melatonin against these to-
xic effects were investigated at immunohistochemically level.

Materials and Methods: For this purpose, 21 adult male Wistar-albino rats (200-220 g) were randomly divided into three equ-
al groups. Animals in group | were used as control group. The rats in group Il were exposed toluene (3000 ppm/1 hour/day) for 4
weeks, while the rats in group Ill treated with melatonin (10 mg/kg/day, IP) plus toluene inhalation. At the end of 30-days experi-
mental period, all rats were killed by decapitation. Then the brains of rats were removed. For light microscopic examination, tissue
specimens were embedded in paraffin blocks following routine histological procedures. Section obtained from paraffin blocks sta-
ined with TUNEL assay for the determination of apoptosis.

Results: In light microscopic examination TUNEL positive cells were present in the prefrontal cortex of rats that inhaled toluene
and melatonin treatment partially decreased the number of apoptotic cells.

Conclusion: In conclusion, this immunohistochemical study revealed that toluene inhalation causes apoptosis in the prefrontal
cortex of rats, and that melatonin treatment partially prevents these events.

Key Words: Toluene, melatonin, prefrontal cortex.
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Beyin Hemisferlerinin Hacim Farkhliklarinin Stereolojik Olarak Degerlendirilmesi:
On Calisma Raporu

Evaluation of Volume Differences of Brain Hemispheres By Sterologic Method:
A Preminaliy Report
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OZET

Amag: Calismamizda insan beyninin manyetik rezonans gértinttlerinden elde edilen cinsiyete bagli hacim degisikliklerinin stere-
olojik bir teknikle incelenmesi amaclanmistir.

Gereg ve Yontem: Calismamizda rastgele secilmis 29-80 yas arasi 10 erkek ve 20-68 yas arasi 10 kadina ait olan saglikli MR g6-
rtintdleri kullanildi. Bu géruintilerden beynin sag ve sol hemisferlerinin hacmi ve toplam hemisfer hacimleri cinsiyetlere gére ayri ayri
stereolojik olarak hesaplandi. Elde edilen veriler istatistiksel olarak degerlendirildi.

Bulgular: Yapmis oldugumuz calismada kadin sag beyin hacmi ortalama 748.71 cm? (min: 658.78, max: 852.00), sol beyin hac-
mi ortalama 734.82 cm? (min: 613.68, max: 834.46) ve kadinlarin tim beyin hacmi ortalamasi 1483.53 cm? (min: 1272.46, max:
1686.46) olarak bulunmustur. Ayni calismada erkeklerin sag beyin hacmi ortalama 810.11 cm?® (min: 626.73, max: 1020.82), sol be-
yin hacmi ortalama 792.19 cm? (min: 633.86, max: 1004.20), tim beyin hacmi ortalamasi ise 1602.3 cm? (min: 1260.59, max:
2025.02) olarak gdzlenmistir. Yapilan istatistiksel degerlendirmede erkek ve kadinlarin her iki beyin hemisferi agisindan anlamli bir
fark bulunamamistir (p> 0.05). Ayrica tliim beyin hacimleri karsilastirildiginda yine anlamli bir fark elde edilememistir (p> 0.05).

Yorum: Calismamizin cinsiyet, yas ve hasta gruplari olusturularak yapilacak olan arastirmalara katkida bulunacagi kanaatindeyiz.

Anahtar Kelimeler: Beyin, stereoloji, hacim, manyetik rezonans.

ABSTRACT

Objective: It was aimed at the analysis of gender-related volumetric differences as represented within magnetic resonance ima-
ges (MRI) of the human brain using a stereological technique.

Materials and Methods: In our study, randomly selected healthy MR images belonging to the 10 males between the ages of
29-80 years old and 10 females between the ages of 20-68 years old were used.These images of the brain from the right and left
hemisphere volumes and total volume hemispheres separately according to sex was calculated by a sterologic method. Obtained da-
ta were evaluated statistically.

Results: In this study, women’s right-brain mean volume was 748.71 cm® (min: 658.78, max: 852.00). Left-brain mean volume
was 734.82 cm? (min: 613.68, max: 834.46) and women'’s all brain mean volume was 1483.53 cm? (min: 1272.46, max: 1686.46).
Same study men’s right brain mean volume was 810.11 cm> (min: 626.73, max: 1020.82) left brain mean volume was 792.19 cm?
(min: 633.86, max: 1004.20), whole brain mean volume was 1602.3 cm?® (min: 1260.59, max: 2025.02). Statistical evaluation of the
brain hemisphere volumes of men and women did not reveal any statistical significance (p> 0.05). Their brain volume differences we-
re not statistically significant either (p> 0.05).

Conclusion: We believe that our study will contribute to the researchs which will be done by creating gender, age and patients
groups.

Key Words: Brain, stereology, volume, magnetic resonance.
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OZET

Amacg: Calismamizda manyetik rezonans gértnttlerinden insan beyin ve beyincik hacimlerinin cinsiyete bagl degisikliklerinin Ca-
valieri prensibi ile stereolojik olarak incelenmesi amaglanmistir.

Gereg ve Yoéntem: Bu calismada Selcuk Universitesi Meram Tip Fakiiltesi Radyoloji Anabilim Dalindan elde edilen rastgele secil-
mis 10 erkek (26-85 yas) ve 10 kadin (25-80 yas) bireye ait saglkli MR gértintdileri kullanildi. Bu gortinttilerden Cavalieri prensibi ile
beynin ve beyincigin hacimleri cinsiyetlere gére ayri ayri hesaplandi. Ayrica beyincik/beyin orani elde edilen verilere bagli olarak he-
saplandi. Bu veriler istatistiksel olarak degerlendirildi.

Bulgular: Yapmis oldugumuz calismada erkek beyin ve beyincik hacimleri ortalamasi sirasiyla 1230.72 cm? (min: 1038.78, max:
1413.00), 152.44 cm? (min: 138.50, max: 174.00), kadin beyin ve beyincik hacmi ortalamasi ise sirasiyla 1219.38 cm? (min: 1169.00,
max: 1398.00), 163.67 cm® (min: 145.00, max: 174.00) olarak bulunmustur. Her iki cinsiyette beyin ve beyincik hacimleri arasinda
anlamli bir fark bulunamamistir (p> 0.05). Erkeklerin beyincik/beyin orani degerlendirmesinde ise %12.90 (min: 11.79, max: 14.88),
kadinlarin beyincik/beyin orani ise %12.41 (min: 11.26, max: 13.95). Yapllan istatistiki karsilastirmada erkek ve kadin beyincik/beyin
oranlari arasinda anlamli fark bulunamamistir (p> 0.05).

Yorum: insan beyni ve beyincigi hakkinda bilgi veren manyetik rezonans gértinttileri arastirmalar icin cekiciligini stirdtiren genis
bir alandir. Calismamizdaki sonuglarin bélgesel klinik bilim dallar agisindan faydali olacagini ve literatlire katki saglayacagini dustin-
mekteyiz.

Anahtar Kelimeler: Beyin, beyincik, stereoloji, manyetik rezonans.

ABSTRACT

Objective: In our study, we aimed to evaluate the total cerebrum and cerebellar volume in healthy people using a stereological
technique depending on gender.

Materials and Methods: In this study, randomly selected healthy MR images belonged to 10 males (26-85 years old) and 10
females (25-80 years old) were used. All of them were obtained from Selcuk University Meram Medical Faculty, Department of Ra-
diology. These images of the brain and cerebellum volume with the principle of Cavalieri were calculated separately according to sex.
In addition, cerebellum/brain ratio depending on the data obtained were calculated. These data were evaluated statistically.

Results: We have made study of male brain and cerebellum volume, respectively mean 1230.72 cm® (min: 1038.78, max:
1413.00), mean 152.44 cm? (min: 138.50, max: 174.00), female brain and cerebellum volume mean is 1219.38 cm? (min: 1169.00,
max: 1398.00), 163.67 cm? (min: 145.00, max: 174.00) was found to be. In both sexes between the brain and cerebellum volumes
not found a significant difference (p> 0.05). Men's cerebellum/brain ratio in the assessment is 12.90% (min: 11.79, max: 14.88), wo-
men cerebellum/brain ratio 12.41% (min: 11.26, max: 13.95). Statistical comparison of men and women cerebellum/brain ratio was
not found significant differences (p> 0.05).

Conclusion: Magnetic resonance images of human brain and cerebellum research is a large area of interest. In our study of the
results will be useful in terms of regional clinical science and literature are thought to contribute.

Key Words: Brain, cerebellum, stereology, magnetic resonance.
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Nervus Medianus’un Kompleks Varyasyonu: Olgu Sunumu

Complex Variation of Median Nerve: A Case Report
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OZET

Kolun damar ve sinirlerinde yaygin varyasyonlar gérdiltir. Bu calismada, aksiller bélgenin rutin editim diseksiyonu sirasinda yetiskin
erkek kadavranin sag kolunda kompleks bir varyasyon saptandi. Fasciculus lateralis n. musculocutaneus terminal dalini vermeden n.
medianus’un radix lateralis'i olarak devam etmekte ve fasciculus medialis’den gelen n. medianus'un radix medialis'i ile birleserek n.
medianus’'u olusturmaktaydi.

N. medianus’u olusturan bu iki fasikil arasinda oblik olarak seyreden 2.5 cm uzunlugunda birlestirici aksesuar bir dal mevcuttu.
M. coracobrachialis ise fasciculus lateralis'ten gelen ince bir dal tarafindan innerve edilmisti. N. medianus'un 9 cm seyrettikten sonra
sinirden ¢ dal aynildigi gértildu. ilk dal m. biceps brachii'ye, ikinci dal m. brachialis’e motor dal verdikten sonra n. cutaneus antebrac-
hi lateralis seklinde devam ediyordu. Uctincti dalin ise N. medianus’un seyrine uygun bir sekilde fossa cubitalis'ten gegerek énkoldaki
seyrine devam ettigi belirlendi.

Ust ekstremite ile ilgili cerrahi miidahalelerde bélgenin klasik ve varyasyonel anatomisinin iyi bilinmesi nemlidir. N. medianus’'un
varyasyonlari ile sik karsilasilir. Dolayisiyla bu bélgede cerrahi girisim veya sinir blogu yapacak klinisyenlerin bu varyasyonu géz éntin-
de bulundurmasinin, basarisiz girisimleri ve muhtemel komplikasyonlari 6nlemek igin dnemli oldugunu ddstinmekteyiz.

Anahtar Kelimeler: Nervus musculocutaneus, nervus medianus, varyasyon, diseksiyon.

ABSTRACT

Variations of the vessels and nerves in the arm are common. During routine education dissections of axillary region, an complex
variation was observed in the right arm of an adult male cadaver. Lateral cord continued as lateral root of median nerve without gi-
ving off musculocutaneous nerve and it formed median nerve joining with medial root of median nerve which arises from medial
cord. There was a communicating accessory branch 2.5 ¢cm long running obliquely between the cords which form the median ner-
ve. Coracobrachialis muscle was innervated by a thin branch arising from lateral cord. We observed that the median nerve divided
into three branches at a point 9 cm distal to its formation. First and second branches supplied motor innervation to biceps brachii
and brachialis muscles, respectively; also the second branch continued as lateral antebrachial cutaneous nerve. Third branch passed
through the cubital fossa and ran along the forearm following the normal course of median nerve.

A good knowledge of classic and variational anatomy of upper extremity is essential for surgical procedures. Variations of medi-
an nerve are frequently observed. Therefore, we think it is important that clinicians performing surgical procedures or nerve blocks
in this region should consider this variation in order to avoid failures and complications.

Key Words: Musculocutaneous nerve, median nerve, variation, dissection.

Resim 1. N. medianus'un kompelks varyasyonu. Figure 1. Complex variation of median nerve.
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insan Fetuslarinda Nervus Vagusun Fasikiil Seyri

Cruising Fascicles of Nerve Vagus in Human Fetuses
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OzET

Amag: Yapmis oldugumuz ¢alismada nervus vagusun fasikul seyrinin insan fetuslarindaki gelisiminin gestasyonel yasa ve cinsiye-
te gdre degerlendirilmesi amaclandi.

Gereg ve Yéntem: Calismada, Selcuk Universitesi Meram Tip Fakdiltesi Anatomi Anabilim Dalinda bulunan %10’luk formaldehit-
te tespit edilmis ve makroskobik olarak anomalisi olmayan 12 disi ve 12 erkek toplam 24 adet fetus kullanildi. Gruplandirma 2. ve 3.
trimestirlara gére yapildi. Fetuslarda sol nervus vagus, cartiolago thyroidea’nin (1 cm Usttinden) ayni seviyesinden olmak tzere 1 cm
uzunlugunda sinir dokusu alindi. Rutin histolojik takip sonrasi, parafin bloklardan elde edilen kesitler Hematoksilen Eozin ile boyandi.
Sol nervus vagusun her bir haftaya ait fasikdl sayisi degerlendirildi.

Bulgular: Nervus vagusun haftalara gére mikroskobik fasikuil sayisi degerlendirmelerinde ilerleyen haftalara gére uyumsuz fasikdil
sayilari tespit edilmistir. N. vagusun fasikll sayisi degerlendirmesinde 2. ve 3. trimestir arasinda anlamli fark tespit edilememistir.

Yorum: Buiytk veya kigtik lif gruplari bir fasikdlden digerine gegip kismen de farkli seviyelere atlayarak tekrar eski demetine ge-
ri dénebilir veya yeni bir demet yapabilir. Bu dtizenlenme bicimi sinirlerin enine kesitlerde gértilen fasikdl rneklerinin sinirin seyri bo-
yunca strekli olarak degiskenligini agiklar. Bu nedenle sinir gévdelerinin dtizenli bir topografik i¢ yapisi yoktur.

Anahtar Kelimeler: Nervus vagus, insan fetusu, gelisim.

ABSTRACT

Objective: In our study it was aimed to evaluate cruising fascicles of vagal nerve according gestational age and sex in human
fetuses.

Materials and Methods: At the Anatomy Department of Meram Medical Faculty, Selcuk University, 12 female and 12 male fe-
tus was used a total of 24 units with no anomalies in appearance, and fixed in 10% formaldehyde was decided in this study. Gro-
uping was made according to second and third trimester. Samples in one cm length were removed from thyroid cartilage (1 cm abo-
ve) of the fetuses at the same level. Parafin sections were prepared after routine histologic process and Hematoxylin Eosin staining
was performed. Fascicle numbers of left nerves belong to each sex and week were evaluated under Olympus light microscope.

Results: Microscopic evaluation of number of fascicles belong to vagal nerve were identified incompatible according to the ad-
vancing number of weeks. The number of fascicles of the vagal nerve didn’t show difference between second trimester and third tri-
mester.

Conclusion: Large or small groups of fibers of a fascicle can pass to another one and partly skipping to a different level and aga-
in return to the old fascicle or can make a new fascicle. Format of this arrangement, transverse sections of nerve fascicles seen in
specimens during the course of nerves continuously explains variability. Therefore, the nerve trunk does not have a regular internal
structure of topographic.

Key Words: Vagal nerve, human fetuses, development.
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Willis Paligonu (circulus arteriosus cerebri) Varyasyonlari

Variations of Circles of Willis
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OZET

Amac: Willis poligonu (WP) cisterna interpeduncularis icerisinde a. carotis interna (ACl) ile a. basilaris'in dallari ve bunlar arasin-
daki anastomozlarin meydana getirdigi bir olusumdur. Olusuma katilan a. cerebri anterior (ACA), a. cerebri posterior (PCA) ve a. com-
municans posterior'lar (PComA) sadda ve solda olmak tzere ¢ift; a. communicans anterior (AComA) ise tektir. Calismamizin amaci
WP'ye ait varyasyonlarin niteligini, bulundugu segmentleri ve varyasyonlarin sikliliklarini incelemektir.

Gereg ve Yoéntem: Calismamizda Istanbul Adli Tip Kurumu Morg ihtisas Dairesinde, otopsi yapilan 50 adet cesede ait WP ince-
lendi. Otopsi 6ncesinde cesetlerin cinsiyet, yas (yil), boy (cm), agirlik (kg) gibi demografik bilgileri kaydedildi. Otopsi sirasinda ¢ikari-
lan beyinlerde bulunan varyasyonlar incelendi, not edildi ve fotograflari cekildi.

Bulgular: Calismadaki 50 olgunun 9 (%18)'u kadin, 41 (%82)'i ise erkekti. Yas ortalamasi kadinlarda 37.5 + 5.63, erkeklerde ise
45.4 + 9.21 yil idi. Otopsi incelemesi sirasinda olgularin 42 (%84)'sinde cesitli varyasyonlar tespit edildi. Olgularin 2 (%4)'sinde
ACA'nin precommunicans parcasinda hipoplazisite; 11 (%22)'inde AComA fenestrasyonu; 2 (%4)'sinde ise oblik seyir gésterdigi go-
riildi. PComA ise, olgularin 12 (%24)'sinde hipoplazisite, 10 (%20)'unda yoklugu, 3 (%6)'tinde duplikasyon, 2 (%4)'sinde normalden
daha genis (fetal tip) gézlendi. Uc olguda (%6) ise PCA'nin a. carotis interna’dan ciktigi gozlendi.

Yorum: Biz calismamizda WP'ye ait %87 oraninda varyasyon gézlemledik. Bu varyasyonlar ¢cogunlukla PComA da idi. Bulgulari-
mizin, olgu sayisi artiriimasi sarti ile, klinik bilimlere ve tlkemiz demografisine yararli olacadi dustincesindeyiz.

Anahtar Kelimeler: Willis poligonu, varyasyon.

ABSTRACT

Objective: Circles of Willis (CW) is formed by the branches of internal carotid artery (ACI) and basilary artery and the anastomo-
ses between these in the interpedincular cistern. There are one pair of anterior cerebral artery (ACA), posterior cerebral artery (PCA)
and posterior communicating artery (PComA) each on the right and left sides. Anterior communicating artery (AComA) is single. The
aim of our study was to investigate the variations of CW and their localizations and frequencies.

Materials and Methods: In our study, 50 CW belonging to autopsy bodies were examined. Prior to the autopsy gender, age,
height, and weight were recorded as demographic information. Variations in CW were examined, noted and photographed.

Results: In the study, 9 were females (18%) and 41 were males (82%) of the cases. The mean age was 37.5 £ 5.63 for fema-
les and 45.4 + 9.21 years for males. During autopsy examinations, numerous variations were detected in 42 cases (84%). In two ca-
ses (4%) hypoplasticity of precommunicating part of ACA; in 11 cases (22%) AComA fenestration and in two cases (4%) oblique co-
urse of AComA were seen. Variations of PComA were as follows: 24% hypoplasticity, 20% absence, 6% duplication and 4% wider
than normal type (fetal type). It was observed that PCA originated from ACl in 3 cases (6%).

Conclusion: Rate of CW variations was 84%. These variations were mainly in PComA. We think that our findings will contribu-
te to the clinical sciences and demographics of our country if the number of cases is increased.

Key Words: Circles of Willis, variation.
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intramuskiiler Seyreden iki Farkh Nervus Suralis Olgusu

Intramuscular Course of Sural Nerve on Two Cadaver
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Suleyman Demirel Universitesi Tip Fakultesi, Anatomi Anabilim Dall, Isparta, Turkiye
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OZET

Amag: Nervus suralis, doku biyopsilerinin tanisal olarak degerlendiriimesinde, sinir greftlerinde, distal néropatilere bagli olarak ge-
lisen duyu kayiplarinin tanimlanmasinda klinik olarak énemlidir. Bu nedenle ¢alismada nervus suralisin seyri ve klinik acidan édneminin
vurgulanmasi amaclanmistir.

Gerecg ve Yontem: Anabilim dalimizda yaptigimiz rutin kadavra diseksiyonlari sirasinda iki adet eriskin erkek kadavranin sol alt
ekstremitesinde nervus suralisin seyri incelenmistir.

Bulgular: iki adet eriskin erkek kadavrada sol alt ekstremitelerinde n. suralisin normal seyrinden farkli oldugu, iki ayri olguya rast-
landi. Birinci olguda n. suralisin bir béltimtintin musculus gastrocinemius icinde ilerledigi gozlendi. ikinci olguda ise n. tibialis'ten kay-
naklanan n. cutaneus surae medialisin bir bélimuintin, musculus gastrocinemius icinde ilerledigi gézlendi. N. cutaneus surae medi-
alis’in kas icindeki seyri bittikten sonra ytizeyellestigi ve bacagin distalinde n. fibularis (peroneus) communis’ten orijin alan n.suralis’e
katildigi tespit edildi.

Yorum: Daha 6nceki literattirlerde tanimlanmayan bu iki varyasyonun bilinmesinin, bu bélge ile ilgili yapilacak radyolojik, nérolo-
jik ve cerrahi girisimlerde faydali olacagini duistinmekteyiz.

Anahtar Kelimeler: Kadavra, musculus gastrocinemius, nervus cutaneus surae medialis, nervus fibularis (peroneus) communis,
nervus suralis.

ABSTRACT
Objective: Sural nerve is clinically important in the definition of the diagnostic evaluation, nerve grafts, distal sensory neuropathy.
For this reason, we aimed in this study course and clinical significance of sural nerve intended to be emphasized.
Materials and Methods: The course of the sural nerve on the left side of the two adult male cadaver during the routine cada-
ver dissection in our department were examined.

Results: On two adult male cadavers on the left side unlike course of the sural nerve have been found. In the first case, a part
of the sural nerve progress into the gastrocnemius muscle was found. The other case, medial sural cutaneous nerve, which is arise
from tibial nerve, progress into the gastrocnemius muscle. After the medial sural cutaneous nerve progress as superficially and it jo-
in to the sural nerve on distal part of the leg.

Conclusion: We believe that knowing this variation which is not defined in the previous literature would be beneficial to radiolo-
gical, neurological and surgical initiatives.

Key Words: Cadaver, common fibular nerve, gastrocnemius muscle, medial sural cutaneous nevre, sural nerve.
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OzZET

Amag: Kisa streli bellek strecinin retansiyon déneminde olusan beynin elektriksel salinimlari EEG (elektroensefalogram) teknigi
ile incelenmis, elde edilen veriler kisa stireli bellegin ¢alisma prensipleri g6z 6ntine alinarak dederlendirilmistir.

Gereg ve Yontem: Katilimcilara Sternberg benzeri bir bellek paradigmasi uygulanirken EEG kayitlamalari yapilmistir. Testte kati-
limci énce 2 veya 6 harften olusan bir bellek seti gérur, belirli bir bekleme stirecinin (retansiyon) ardindan ekranda tek bir harf (pro-
be) gérdllr. Katilimcinin gérevi verilen harfin (probe) bellek setindeki harflerden biri olup olmadigina karar vermektir. 2 ve 6 harften
olusmak tizere iki ayri bellek seti kullanilmasinin amaci bellek ytktintin EEG ile kaydedilen elektriksel salinimlara etkisini inceleyebilmek-
tir. Kontrol kosulunda harf olmayan bir sembolden olusturulan dizi bellek seti olarak kullaniimistir. EEG kayit ve analizi: Kayitlamalar
uluslararasi 10-20 EEG elektrot yerlestirme sistemine gore konumu belirlenen 31 kanaldan yapilmistir. Veriler frekans alaninda ve za-
man-frekans dtizleminde analiz edilmistir.

Bulgular: Retansiyon déneminde, posterior bélgelerdeki alfa salinimlarinin genlikleri bellek yikdi ile korele olarak ytkselmistir. Kont-
rol kosulu alfa genliginin en dustik oldugu kosuldur ve alfa genlikleri bellek ydikinin artisi ile kademeli bir ylikselme gostermistir.

Yorum: Bellek yuikd ile korele olarak yukselen posterior alfa salinimlari, artan bellek ytkdntin korunmasi icin dis uyaranlarin etki-
sinin inhibisyonunu saglayan mekanizmanin gdstergesi olarak yorumlanmistir.

Anahtar Kelimeler: Alfa salinimi, EEG, kisa sureli bellek, Sternberg paradigmasi.

ABSTRACT

Objective: Electrical oscillations of the brain in the retention period of the short-term memory process are investigated with EEG
technique and data is evaluated considering the working principles of short term memory.

Materials and Methods: EEG is recorded while a Sternberg memory paradigm is applied to the participants. In the test, the me-
mory set containing either 2 or 6 consonants is presented to the subjects and a single consonant (probe) is presented after a fixed
waiting (retention) period. The task of the participant is to decide whether the probe was in the previous memory set or not. The
aim of using two different memory sets consisting 2 and 6 consonants is to be able to investigate possible memory load effects in
the EEG. For the control condition strings of a non-consonant symbol are presented. EEG recording and analysis: Recordings were
carried out from 31 channels of the international 10-20 EEG electrode placement system. Data is analyzed in the frequency domain
and on the time-frequency plane.

Results: In the retention period, alpha oscillations at posterior regions increased in correlation with the memory load. In the cont-
rol condition alpha oscillations had their lowest value and they showed a gradual increase with the increasing memory load.

Conclusion: Posterior alpha oscillations increasing in correlation with the memory load have been interpreted as the reflection
of an enhanced inhibition of the effects of other possible environmental stimuli to be able to fulfill the requirements of the increasing
memory load.

Key Words: Alpha oscillation, EEG, short-term memory, Sternberg paradigm.
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OzET

Amag: Parkin mutasyonlari otozomal resesif gecisli Parkinson hastaliginin (PH) en sik gértilen nedenidir. PH hastalarinda kognitif
defektler iceren hafif ve subklinik degisimler cok sik olarak bildirilse de, Parkin hastalarinda kognitif defektlerle ilgili bilgiler sinirlidir.
Bu calismada Parkin hastalarinda Olaya iliskin Beyin Potansiyelleri (OiP) kullanilarak olasi kognitif degisikliklerin arastirimasi amagclan-
mistir.

Hastalar ve Yontem: Katilimcilar 12 saglikli ve 27 demansi olmayan PH hastasindan olusmaktaydi. PH hastalari, Parkin mutas-
yonlu, Parkin mutasyonsuz erken ve geg evre olmak Uzere Ug¢ gruba ayrildi. Deneklere isitsel oddball ve gérsel Stirekli Performans Tes-
ti (SPT) uygulanarak OIP kayitlari alindi.

Bulgular: Oddball testinin hedef uyaranlarina karsi élctilen OiP'lerin P300 latansi PH hastalarinda kontrollerden anlamli olarak da-
ha uzun iken (p= 0.009), PH'nin 3 alt grubu arasinda anlamli fark bulunamadi. Benzer sekilde SPT'nin Go uyaraninin P200 ve P300
latanslari PH grubunda anlamli olarak daha uzun bulunurken (sirasiyla p= 0.003, p= 0.007), PH'nin 3 alt grubu arasinda anlamli fark
yoktu.

Yorum: OIP bulgular Parkin hastalarinin kognitif islevlerinin PH hastalarina oranla daha az etkilendigi yéntindeki yaygin kanaatin
aksine, 6zellikle yurttlicy islevler ve dikkatin idiopatik PH kadar agir etkilendigini géstermektedir.

Anahtar Kelimeler: Olaya iliskin potansiyeller, Go/NoGo, P200, P300, Parkinson hastaligi.

ABSTRACT

Objective: Parkin mutations are most common cause of the autosomal recessive form of Parkinson's Disease (PD). Although cog-
nitive 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. The aim of this study is to investigate possible cognitive changes of Parkin patients using event-
related brain potentials (ERPs).

Patients and Methods: The participants consisted of 12 healthy volunteers and 27 non-demented PD patients were divided in
three groups: PD patients with Parkin mutations, early and late stage PD patients without Parkin mutations. ERPs were recorded whi-
le the subjects performed auditory oddball and visual Continuous Performance Test (CPT).

Results: P300 latencies in target-ERPs of the oddball test were significantly longer in PD groups compared with the controls (p=
0.009), while there was no significant difference among the 3 PD sub-groups. Similarly the latencies of both P200 and P300 poten-
tials to the Go stimuli of the CPT were significantly longer in all PD patients (p=0.003, p= 0.007, respectively) with no significant dif-
ference among the 3 PD sub-groups.

Conclusion: ERP findings suggest in contrast to the common assumption that the Parkin patients are cognitively less affected
than PD, that the cognitive functions especially in terms of executive functions and attention are as heavily affected as the idiopat-
hic PD patients.

Key Words: Event-related potentials, Go/NoGo, P200, P300, Parkinson’s disease.
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Epileptik Hastalarda Sag ve Sol Hemisferlerin EEG Sinyallerinin Dogrusal Olmayan Analizleri ve
MRI ile Karsilastirilmasi

Comparison of EEG Signals Between Right and Left Hemispheres in Epileptic Patients Using
Non-Linear Analysis and MRI

Necip Kutlu1, Tamer Zer‘ena, Hikmet Yllmazs, Mahmut Ak||||4, Cigdem Yalc|n4,
Ayberk Yllmaz4, Yesim Solako(;lu", Gediz Akdeniz?

1 Celal Bayar Universitesi Tip Fakltesi, Fizyoloji Anabilim Dali, Manisa, Turkiye

2 Celal Bayar Universitesi Tip Fakiltesi, Biyofizik Anabilim Dali, Manisa, Tirkiye

3 Celal Bayar Universitesi Tip Fakiiltesi, Noroloji Anabilim Dali, Manisa, Tirkiye
4 |stanbul Universitesi Fen Fakiltesi, Fizik Bolumi, Istanbul, Tirkiye

1 Departments of Physiology, Faculty of Medicine, University of Celal Bayar, Manisa, Turkey

2 Departments of Biophysics, Faculty of Medicine, University of Celal Bayar, Manisa, Turkey
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4 Department of Physics, Faculty of Science, University of Istanbul, Istanbul, Turkey

OZET

Amacg: Fizyolojik islevlerin beyin asimetrisi ile iliskili oldugu kabul edilmektedir. Fizyolojik sistemlerin dogrusalsizlik analizlerinin bu
sistemlerin normal ve patolojik durumlari hakkinda bilgi verebilecedi bildirilmistir. EEG sinyallerinin kaotik &zellikler gésterebildikleri
saptanmis, ancak saglikli bireylere ait EEG sinyallerinin, epileptik hastalara gére daha kaotik oldudu gortlmustur. Epilepsi stirecinde
beynin elektriksel aktivite varyasyonlarinda bir azalma olabilecegi ortaya konulmustur. Bu calismanin amaci, tedavi géren epileptik has-
talarin nébet esnasinda ve ndbet arasi ddnemde sag ve sol hemisferlerden alinan EEG sinyallerinin kaotik prensipler icerisinde asimet-
rik olarak incelenmesi ve magnetik rezonans (MRI) gértinttileriyle karsilastiriimasidir.

Hastalar ve Yéntem: Epilepsi tanisi konan, ndbet ve nébet arasinda, saglak hastalardan sol frontopoler - sol alt frontal (FP1-
F7) sol frontal- sol rolandik (F3-C3) ve sag frontopoler-sag alt frontal (FP2-F8) sag frontal- sag rolandik (F4-C4) kanallarindan alinan
EEG sinyallerinin Lyapunov Usteline bagl dogrusalsizlik dereceleri incelenmistir. Bulgular MRI verileriyle karsilastirilmistir.

Bulgular: Her iki hemisferin sag ve sol odaklardan elde edilen EEG sinyallerinin belli araliklarda hesaplanan Lyapunov(L1) Ustel de-
gerlerinin farkli oldugu saptandi. MRI'da gértilen fokal lezyonlar ile L1 korelasyon belirlendi. Nébet esnasinda kayit edilen verilerde ise
degerler arasindaki asimetrik fark esitlendi.

Yorum: Lezyonlu hemisferlerde L1 dederleri diger hemisfer verilerine gére daha ktictik oldugu saptanmistir. Ayrica nébet esna-
sinda elde edilen kayitlarda ise asimetrik verilerdeki kaotikligin azaldigi saptanmustir.

Anahtar Kelimeler: Dogrusalsizlik analizi, epilepsi, EEG, MRI, serebral lateralizasyon.

ABSTRACT

Objective: Physiological functions are assumed to be associated with brain asymmetry. the non-linear analysis of physiological
systems may provide information, normal and pathological conditions about these systems. EEG signals in healthy subjects were ob-
served to be more chaotic than EEG signals epileptic patients. Epilepsy in the process of the brain electrical activity may be a reduc-
tion in variation was put forward. In this study, treatment of patients with epileptic seizures and seizures during the period betwe-
en EEG signals received at the right and left hemispheres in the chaotic principles were compared with magnetic resonance (MRI)
images.

Patients and Methods: Diagnosed epilepsy, seizures and seizures among patients with right-handed from the left frontopoler
- the lower left frontal (FP1-F7) left frontal-left rolandik (F3-C3) and right frontopoler - bottom right frontal (FP2-F8), right frontal-right
rolandik (F4-C4)-channel EEG signals received from the Lyapunov exponent due to lack of linear degrees were investigated. Results
were compared with MRI data.

Results: Both right and left hemisphere focal EEG signals obtained from certain intervals calculated Lyapunov (L1) was found to
be different exponential values. The focal lesions seen on MRI were correlated with the L1 were determined. In the data recorded
during the seizure, the asymmetric difference between the values was synchronized.
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Conclusion: The lesions with values L1 hemispheres According to data from the other hemisphere was found to be smaller. In
addition, chaotic features in recordings obtained during the seizure in the asymmetric data were decreased.

Key Words: Cerebral lateralization, epilepsy, EEG, MRI, nonlinear analyses.

Yasin Gorsel Uyariima Potansiyelleri ve Elektroretinogram Kayitlar Uzerine Etkileri

The Effects of Age on Visual Evoked Potentials and Electroretinogram Records

Bora Resitoglu, Tolgay Ergenoglu
Mersin Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali, Mersin, Turkiye

Department of Physiology, Facult of Medicine, University of Mersin, Mersin, Turkey

OZET

Amag: Gorsel uyarilma potansiyeli (GUP) optik sinir ve gérme korteksine kadar uzanan tim gérme yollarinin islevlerini yansitir-
ken, elektroretinogram (ERG) ise retinal islevleri gdsteren kitlesel bir yanittir. Yas, cinsiyet ve pupil capi gibi bireysel degiskenlikler GUP
ve ERG kayitlarini etkileyen baglica non-patolojik etmenleri olusturmaktadir. Bu calismada, 20-49 yaslari arasinda, yasin GUP ve ERG
lizerine etkisini arastirmayl amacladik.

Hastalar ve Yontem: Calismaya, yaslari 20 ile 49 arasinda degisen 101 saglkli gondilli katildi. Denekler: 20-29, 30-39 ve 40-49
yas olarak 3 yas grubuna ayrildi. 30" ve 60" patern uyari ve flas uyari kullanildi. Alinan GUP ve ERG kayitlarindaki dalgalarin genlik ve
latans degerleri 6lctildu.

Bulgular: 30" Patern GUP kaydinda N75 dalga genligi, kadinlarda anlamli bir degisiklik gstermezken, 20-29 yas grubundaki er-
keklerde 40-49 yaslardaki erkeklere oranla daha buytkti (p= 0.02). Diger bulgularimiz erkek ve kadinlarda benzerlik gésteriyordu. Bu-
na gdre; 20-29 yaslarindaki deneklerden elde edilen N135 dalga latansi 40-49 yas grubundakilere oranla daha uzundu. 30" Patern
ERG'de P50 dalga latansi, 40-49 yas grubunda 20-29'lu yaslardakilere oranla daha uzundu (p= 0.01). Flas ERG'de ise a dalga genligi-
nin 20-29 yas grubunda diger yas gruplarina oranla daha buyuk oldugu gézlendi (p= 0.02).

Yorum: Flas ve patern GUP ile ERG'deki gorsel potansiyel dalga genlik ve latans degerlerinin yas gruplariyla iliskisi incelendigin-
de: 20-49 yaslari arasinda, yasin GUP ve ERG lzerine olan etkisinin oldukc¢a sinirli oldugunu gézlemledik.

Anahtar Kelimeler: ERG, GUP, yas.

ABSTRACT

Objective: As visual evoked potentials (VEP) reflects tasks of optical nerves and all visual paths through visual cortex, electrore-
tinogram (ERG) is a mass response that shows retinal tasks. Individual variables like age, gender and pupil diameter are the main
non-pathologic factors that affect VEP and ERG records. We aimed to investigate the effect of age ranges between 20-49 years on
VEP and ERG records.

Patients and Methods: 101 healthy volunteers age 20-49 years participated in the study. Subjects were divided into three age
groups as 20-29, 30-39 and 40-49 years. 30" and 60" patterns and flash stimuli were used. Latency and amplitude values in the ob-
tained VEP and ERG records were measured.

Results: While there was not any significant changes in N75 amplitude in 30" VEP records in females, it was larger in male age
group of 20-29 years than 40-49 years (p= 0.02). Other findings showed similarities in males and females. That is, N135 latency ob-
tained from subjects age 20-29 years was longer than those age 40-49 years. P50 latency in 30" Pattern ERG was longer in 40-49 ye-
ars than 20-29 years group (p= 0.01). It was observed that wave amplitude of a in flash ERG was larger in 20-29 years group com-
pared to other groups (p= 0.02).

Conclusion: After the relationship between age groups and visual potential wave amplitude and latency values in flash and pattern
VEP and ERG was investigated, it was found that the effect of age on VEP and ERG was considerably limited between the ages 20-29.

Key Words: ERG, VEP, age.
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insanlarda isitsel NoGo-P3 Potansiyelleri Go-P3 Yanitlarinin Aksine Habitiie Olur

Auditory NoGo-P3 Potentials are Habituated Unlike Go-P3 Responses in Humans

Tolgay Ergenog“lu1, Berrin Mar‘ashgil", Mehmet Ali Sungur'2

1 Mersin Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Mersin, Turkiye
2 Mersin Universitesi Tip Fakiiltesi, Biyoistatistik Anabilim Dali, Mersin, Tirkiye

1 Department of Physiology, Faculty of Medicine, University of Mersin, Mersin, Turkey
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OZET

Amacg: Go-NoGo 6devi, hem normal kisilerde hem de néropsikiyatrik bozuklugu olan hastalarda yanit aktivasyonu ve inhibisyonu-
nun degerlendirilmesinde yaygin olarak kullanilmaktadir. Bu ¢alismada, isitsel Go ve NoGo uyaranlarina karsi elde edilen olaya iliskin
potansiyel (OIP) yanitlarinin habitliasyonunu arastirmayi amacladik.

Gereg ve Yéntem: OiP'ler, isitsel Go-NoGo paradigmasi kullanilarak 38 saglikli yetiskin géndilltiden 30 elektrod (10/20 sistemi)
araciligr ile kaydedildi. Go ve NoGo uyaranlart %50 siklikla ve rastgele bir dizilimle sunuldu. Uygulanan &devin ilk ve son yarisindaki
isitsel uyaranlara yanit olarak elde edilen EEG verilerinin ayri ayri ortalamalari alindi. Her bir édev donemindeki Go ve NoGo uyaranla-
rna yanit olarak elde edilen OiP'lerin genlik ve latanslari élctildi. iki dénem arasindaki farkliliklar tekrarlanan élctimler icin ANOVA
testi ile analiz edildi.

Bulgular: istatistiksel analizler tiim elektrod bélgelerinde édevin son yarisinda ilk yarisina oranla NoGo-P3 potansiyel genliklerinin
anlamli olarak daha dustik oldugunu (p< 0.01), buna karsilik bu iki dénemdeki Go-P3 potansiyel genlikleri arasinda anlamli bir farkl-
lik bulunmadigini gésteriyordu. Iki 6dev dénemi ile NoGo-P3 potansiyel genliklerinin énden-arkaya dagilimi arasindaki etkilesim de an-
lamliydi: Odevin son yarisinda ilk yarisina oranla, NoGo potansiyel genliklerinde fronto-santral bélgelerde gézlenen azalma, pariyetal
bélgede gézlenen azalmadan daha bdytiktu (p< 0.05).

Yorum: Bulgularimiz, Go-P3 potansiyelinin hicbir habittiel degisiklik géstermedigine buna karsilik NoGo potansiyelinin habittie ol-
duguna isaret etmektedir.

Anahtar Kelimeler: Go-NoGo paradigmasi, habittiasyon, olaya iliskin potansiyeller, P3 potansiyeli.

ABSTRACT

Objective: Go-NoGo task has been widely used to evaluate response activation and inhibition in normal subjects as well as ne-
uro-psychiatric patients. The aim of the present study was to investigate habituation of event related potential responses to auditory
Go and NoGo stimuli.

Materials and Methods: Event-related potentials (ERPs) were recorded with 30 electrodes (10/20 system) using an auditory Go-
NoGo paradigm from 38 healthy adult volunteers. Go and NoGo tones with 50% probabilities were presented in a random series.
Obtained EEG data from the responses to auditory stimuli in the first and the last half of the task were averaged separately. The
amplitudes and latencies of the ERP responses to Go and NoGo stimuli were measured for each task period. The differences betwe-
en two periods were analyzed by repeated measures analyses of variance (ANOVA).

Results: Statistical analyses indicated that the NoGo-P3 potential amplitudes were significantly lower in the last half of the task
compared to the first half of the task at all leads (p< 0.01) while Go-P3 potential amplitudes were not significantly different betwe-
en the two periods. Also, interaction of the two periods of the task and antero-posterior distribution of the NoGo-P3 potential amp-
litudes was significant: decrease of the amplitude of NoGo-P3 potential at the fronto-central areas was bigger than the parietal area
at the last half of the task compared to the first half of the task (p< 0.05).

Conclusion: Our results indicate that the NoGo-P3 potential was habituated whereas the Go-P3 potential did not undergo any
habitual changes.

Key Words: Event-related potentials, Go-NoGo paradigm, habituation, P3 potential.
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isitsel Uclii Uyaran Paradigmasindaki Yeni Uyaranlarin P3b Potansiyeli Uzerine Etkileri

The Effects of Novel Stimuli on P3b Potential in Auditory Three-Stimulus Paradigm

Figen Dag, Tolgay Ergenoglu, Fazilet Ertiirk, Berrin Maraslgil
Mersin Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali, Mersin, Tirkiye

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

OZET

Amac: P3 potansiyeli, bilissel elektrofizyolojide tizerinde en fazla calisma yapilan olaya iliskin potansiyel (OIP) bilesenidir. P3 po-
tansiyelinin iyi bilinen iki alt tipi vardir: P3a ve P3b. Uglti uyaran (yenilik) paradigmasinda; hedef olmayan, yeni uyaranlara karsi olusan
P3a potansiyeli, hedef uyaranlara yanit olarak olusan pariyetal P3b’ye gére daha santro-frontal yayilimlidir. P3b potansiyeli, secici dik-
kat ve bellegin gtincellenmesi stiregleri ile iliskiliyken; P3a potansiyelinin pasif, istem disi dikkat yonelmelerini veya oriyentasyonu yan-
sittigl kabul edilir. Bu calismada, yeni uyaranlarin P3b potansiyeli lizerine olan etkilerinin arastirilmasi amaglanmistir.

Gereg ve Yéntem: Calismamiza 15 saglkli gontillti katildi (7 erkek, 8 kadin). OIP’ler isitsel Uclti uyaran paradigmasi kullanilarak
30 elektrod araciligiyla kaydedildi. Yeni ve hedef uyaranlar arasindaki intervaller rastlantisal bir sirayla 4, 6 ve 14 s olarak degisiyordu.
Her bir yeni-hedef interval grubunda hedef-hedef intervalleri de rastlantisal bir sirayla 14, 16 ve 18 s olarak degisiyordu ve ortalama
degeri 15.8 s idi. Her bir interval grubunda, hedef uyaranlara yanit olarak elde edilen EEG dilimlerinin ayri ayri ortalamalari alindi. OIP
yanitlarinin genlik ve latanslari élcildu ve tekrarlanan Slctimler icin ANOVA testi ile analiz edildi.

Bulgular: P3b potansiyelinin genlik ve latanslari interval gruplari arasinda anlamli farklilik géstermiyordu. TUm interval gruplarin-
da P3b yanit genlikleri pariyetal bélgede en buytk olarak elde edildi (p< 0.05).

Yorum: Sonuclarimiz, iki hedef uyaran arasinda yer alan yeni uyaranlarin zamansal lokalizasyonlarindaki degisikliklerin P3b yani-
tini etkilemedigini géstermektedir.

Anahtar Kelimeler: interval, olaya iliskin potansiyeller, P3b, yenilik.

ABSTRACT

Objective: The P3 potential is the most studied event-related potential (ERP) component in cognitive electrophysiology. Two
subtypes of P3 potentials are well known, P3a and P3b. The P3a potential occurring in response to non-target, novels has a more
centro-frontal topography in contrast to the parietal P3b of the target responses in the three-stimulus (novelty) paradigm. The P3a
potential is assumed to reflect passive, involuntary switching of attention or orienting, while P3b potential is related to selective at-
tention and memory updating processes. The aim of this study is to investigate the effects of novel stimuli on the P3b response.

Materials and Methods: Fifteen healthy volunteers participated in the study (7 male, 8 female). ERPs were recorded with 30
electrodes using an auditory three-stimulus paradigm. Intervals between novel and target stimuli were randomly varying among 4,
6, and 10 s. Also, for each novel-to-target interval groups’ target-to-target intervals were randomly varying among 14, 16, and 18 s
with a mean value of 15.8 s. Obtained EEG trials from the responses to target stimuli were separately averaged in each interval gro-
up. The amplitude and latency of ERP responses were measured and analyzed by repeated measures analyses of variance (ANOVA).

Results: Amplitudes and latencies of P3b potential were not significantly different among the interval groups. Amplitudes of P3b
response were found to be maximum over parietal region at all interval groups (p< 0.05).

Conclusion: Our results suggest that time-based localization changes of novel stimuli between two target stimuli do not affect
the P3b response.

Key Words: Event-related potentials, interval, novelty, P3b.

I 216 Turk Norol Derg 2010;16(Ek 1):129-245



POSTERLER / POSTER PRESENTATIONS

Yeni-Yeni ve Hedef-Hedef Uyaran intervallerinin P3 Dalga Bilesenleri Uzerine Etkileri Benzerdir

The Effects of Novelto-Novel and Targetto-Target Intervals on the Components of P3 Wave are Similar

Berrin Marashgil, Tolgay Ergenoglu, Ayhan Taner Erdogan
Mersin Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali, Mersin, Turkiye

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

OzZET

Amac: Serebral néral aktivite, olaya iliskin potansiyeller (OIP) ile yliksek bir zamansal ¢céziintirltikte objektif olarak élciilebilir. Bilis-
sel elektrofizyolojideki yenilik (li¢Iti uyaran) paradigmasi, yeni uyaranlarin beynin elektriksel aktivitesi lizerine olan etkilerini arastirmak
icin tasarlanmistir. Yenilik paradigmasi sirasinda elde edilen tipik olaya iliskin potansiyel bileseni hedef olmayan yeni uyaranlara karsi
ortaya ¢ikan bir N2b-P3a kompleksidir. Bu calismada, yeni-yeni uyaran intervallerindeki degiskenliklerin isitsel OIP yanitlari tizerine olan
etkilerinin arastirilmasi amacland.

Gereg ve Yontem: Calismamiza 15 saglikli erkek géndilli katildi. OiP’ler, isitsel yenilik paradigmasi kullanilarak, 30 elektrot bél-
gesinden kaydedildi. Kaydedilen OIP dilimleri, yeni-yeni uyaran intervallerinin stirelerine gére kisa ve uzun olarak iki gruba ayrildi. Bu
iki interval grubunda yeni uyaranlara karsi elde edilen ortalama yanitlardaki OIP bilesenlerinin genlik ve latans degerleri élctildu ve ar-
dindan tekrarlanan élgtimler icin ANOVA testi ile analiz edildi.

Bulgular: istatistiksel analizler; ttim elektrot bélgelerinde, daha uzun yeni-yeni uyaran intervalleri iceren OIP dilimlerindeki P3a ve
tepeden-tepeye P3a genliklerinin daha buyuk (sirasiyla p< 0.01 ve p< 0.001); P3a latanslarinin ise daha kisa (p< 0.05) oldugunu gés-
terdi.

Yorum: Sonuglarimiz yeni-yeni uyaran intervallerinin isitsel P3a yanitlarinin genlik ve latanslarini moddile ettigini gdsterdi. Yeni-ye-
ni uyaran intervallerinin p3a potansiyeli tizerine olan etkileri ile hedef-hedef uyaran intervallerinin P3b potansiyeline etkileri benzer bu-
lundu. Bu baglamda; yenilik P3a analizlerinin yeni-yeni uyaran intervalleri gz éniine alinarak yapilmasi, bilissel OIP bulgularina daha
fazla 6zguillik kazandirabilecektir.

Anahtar Kelimeler: interval, olaya iliskin potansiyeller, P3a, P3b, yenilik.

ABSTRACT

Objective: Cerebral neural activity can be measured objectively using eventrelated potentials (ERPs) with a high temporal reso-
lution. The novelty (three-stimulus) paradigm in cognitive electrophysiology is designed to investigate the effects of novel stimuli on
brain electrical activity. The typical event related potential component is a N2b-P3a complex occurring in response to non-target no-
vels during the novelty paradigm. The aim of present study is to investigate the effects of novel-to-novel interval changes on the au-
ditory ERP responses.

Materials and Methods: Fifteen healthy male volunteers participated in the study. ERPs were recorded with 30 electrodes using
an auditory novelty paradigm. According to durations of novel-to-novel intervals, recorded ERP sweeps were divided into two groups
as short and long. The amplitude and latency values of ERP components in the averaged responses to novel stimuli were measured
and then analyzed by repeated measures analyses of variance (ANOVA) for both interval groups.

Results: Statistical analyses indicate that the P3a and peak-to-peak P3a amplitudes were bigger (p< 0.01 and p< 0.001, respec-
tively); and the P3a latencies were shorter (p< 0.05) in the ERP trials with longer novel-to-novel intervals at all leads.

Conclusion: Our results suggest that the novel-to-novel intervals modulate amplitudes and latencies of auditory P3a responses.
The novel-to-novel interval effects on the p3a potentials were found to be similar with the target-to-target interval effects on the P3b
potentials. Therefore, the analysis of the novelty P3a responses in conjunction with novel-to-novel intervals can introduce further spe-
cificity to the cognitive ERP findings.

Key Words: Event-related potentials, interval, novelty, P3a, P3b.
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Elektrik ve Lazer Uyarisi ile Olusan Kiitandz Sessiz Periyotun Arastirilmasi

A Study on Cutaneous Silent Period Induced by Electrical and Laser Stimuli

Mehmet Cemal Kahya1, Siikrii Utku Yavuz1, Kemal Sitki Tiirker®
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OzET

Amag: istemli kasma sirasinda Ust ekstremite cildi agri esigi tizerinde uyarildiginda el ve én kol motor néronlari inhibe olmakta-
dir. Elektromiyografide aktivitenin durdugu veya azaldigi bu cevaba kiitan6z sessiz periyot (KSP) adi verilmistir. Bu calismada cildin
elektrik akimi ve lazer ile agri duyumu olusturacak siddette uyariimasiyla kaslarda olusan refleks cevabi arastirmak amaclandi.

Gereg ve Yontem: Elektrikle uyarma deneylerinde alti (18 motor birim), lazerle uyarmada ise dért nérolojik rahatsizligi olmayan
saglikl eriskin gonlilldiler calismaya alindi. Elektrik uyarisi el sirtina, lazer uyarisi elin palmar kismina, 8. dermatoma uyan alana, refleks
olusacak siddette uygulandi. Her iki uyarma Gérsel Analog Olclit ile 5-6/10 siddetinde agr hissedilecek dtizeydeydi. Bipolar ytizeyel
ve intramuskdiler kayit elektrotlari kullanilarak FDI kasindan kayit alindi. isitsel geribildirim kullanilarak géndilliindin FDI kasini motor tini-
te uyarilma frekansi yaklasik 8 Hz olacak sekilde kasmasi saglandi. Kas ici elektrotlardan elde edilen tek motor Uinite aksiyon potansi-
yel kaydi analiz edilerek uyari éncesi ve sonrasi zaman histogrami (PSTH) uyari 6ncesi ve sonrasi frekansgram (PSF) olusturmak igin
kullanildi. Yizeysel elektromiyografi (SEMG), PSTH ve PSF verileri ile yiginsal toplam grafikleri elde edildi.

Bulgular: Elektrikle ve lazerle uyarmada KSP'nin sonlanisi ve stiresi SEMG ve histogram metotlarina gére frekansgram metodun-
da daha uzun bulundu (Tablo). Elektrikle uyarmada motor birimlerin cogunda KSP'yi takiben eksitasyon gortiltirken, lazerle uyarma-
da hi¢ gérdilmedi.

Yorum: Ytksek siddette elektrik ve lazer uyaranlarinin klitandz sessiz periyot devresinde, énceleri sanilandan daha uzun sureli in-
hibitér etkiye neden olduklari gézlendi. KSP stiresinin dlgimtinden aktive edilen néral yolaklarin &zelliklerinin ve gergek sinaptik akti-
vitenin frekansgram metodu ile belirlenmesinin yararli olacagi sonucuna varildi.

Anahtar Kelimeler: Frekansgram, histogram, inhibisyon, ktitandz sessiz periyot.

ABSTRACT

Objective: Painful stimuli applied on the skin of the upper limb generate inhibition on voluntarily activated motoneurons. This
period of reduced activity in the electromyogram has been referred to as cutaneous silent period (CSP). In this study we aimed to in-
vestigate the CSP induced by painful electrical and laser stimuli applied on the skin of the hand.

Materials and Methods: Electrical and laser stimuli, that were strong enough to induce reflex responses, applied to the skin of
the hand in the area innervated by the C8 spinal nerve in ten normal volunteers. Both types of stimuli generated a subjective pain
sensation that measured between 5 and 6 in a 10cm visual analog scale. Surface and intramuscular electromyogram recorded from
the first dorsal interosseus (FDI) muscle of the hand. Using auditory feedback, the subject was asked to discharge a selected motor
unit around 8 Hz. Single motor unit records were analyzed into peristimulus time histogram (PSTH), peristimulus frequencygram
(PSF). Cumulative sums (CUSUMs) were then built around the averaged rectified surface electromyogram (SEMG), PSTH and PSF.

Results: Electrically and laser elicited CSP, the endpoint and the duration of the reflex, PSF method were longer (Table). While
electrically induced CSP was followed by an excitatory response, this was not obvious in the laser stimulation.

Conclusion: The duration of the CSP, that is induced by strong electrical or laser stimulation, has been found to be much lon-
ger than previously thought. It was also thought that the PSF should be the method of choice for determining the synaptic circuit-
ries.

Key Words: Cutaneous silent period, frequecygram, histogram, inhibition.
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Tablo. Elektrikle ve lazerle uyarmada KSP'nin sonlanisi ve stiresi

Elektrikle uyarma Lazerle uyarma
Sonlanma Stire Sonlanma Stire
SEMG 74.0 £ 6.6 71.6 £ 8.1 140 + 9.1 77 £8
Histogram 137.6 £ 8.4 129.6 £ 9.2 125+ 13.5 66.2 + 6.4
Frekansgram 184.7 £ 13.3 126.6 £ 12.5 214 £ 4.6 155.2 £ 9.7

Ortalama + standart hata ve milisaniye olarak.

Table. For the electrically and laser elicited CSP, the endpoint and the duration of the reflex

Electrical stimulation Laser stimulation
Endpoint Duration Endpoint Duration
SEMG 74.0 £ 6.6 71.6 £ 8.1 140 + 9.1 77 £8
PSTH 137.6 £ 8.4 129.6 £ 9.2 125+ 13.5 66.2 £ 6.4
PSF 184.7 £ 13.3 126.6 £ 12.5 214 £ 4.6 155.2 £ 9.7

Mean + standard errors in milliseconds.

insan Merkezi Sinir Sisteminin Haritasinin Etmen-Tabanli Modelleme ve Benzetim ile Anlasiimasi

Understanding Wiring of Human CNS Using Agent-Based Modeling and Simulation

Onder Gi1rcan1'2, Oguz Dikenelli1, Kemal S. Tiirker34

1 Ege Universitesi, Bilgisayar Mihendisligi Bolum, lzmir, Turkiye
2 Paul Sabatier Universitesi, Toulouse Arastirma ve Bilisim Enstittist, Toulouse, Fransa
3 Ege Universitesi Tip Fakiiltesi, Biyofizik Anabilim Dali, lzmir, Ttirkiye
4 Ege Universitesi Beyin Arastirmalari ve Uygulama Merkezi, lzmir, Ttrkiye

1 Department of Computer Engineering, University of Ege, lzmir, Turkey
2 Toulouse Research and Informatics Institute, University of Paul Sabatier, Toulouse, France
3 Department of Biophysics, Faculty of Medicine, University of Ege, |Izmir, Turkey
4 Centre for Brain Research, Faculty of Medicine, University of Ege, Izmir, Turkey

OzZET

Amag: insan merkezi sinir sisteminin (MSS) anlagilmasi onun haritasinin bilgisine baglidir. Ancak hentiz, MSS’nin bilinmeyen par-
calarinin nasil calistigina dair tatmin edici teoriler de mevcut degildir. Dolayisiyla sinirbilimciler, hayvan calismalarindan elde edilen bil-
giye bel baglamaktadirlar. insan deneylerinden de gelen bazi bilgiler olmakla birlikte, mevcut bulgulari birlestirip biiytik resmi elde et-
mek ve ileriki deneylere énayak olacak hipotezleri tahminlemek icin tip bilimi benzetim modelleri yéntinden eksiktir. Etmen-tabanl mo-
delleme ve benzetim (ETMB), bu tlir benzetim modelleri icin gli¢lli bir adaydir. Bu ¢alismada, ETMB baglaminin insan sinir sisteminin
haritasinin olusturulmasi icin gereken 6zellikleri nasil sagladiginin gésterilmesi amaclanmaktadir.

Gereg ve Yontem-Bulgular-Yorum: “Sinir sistemi haritalanisi” ve "biyolojik sistemlerde ETMB"” konularindaki en son gelismeler
verilerek mevcut durum tartisiimaktadir. Bu calismada sinir haritalari tizerine calisan sinirbilimcilerin bilgisayar bilimcilere buyk ihtiyac
duydugu ve ETMB'nin onlarin problemlerini ¢6zmek icin ne kadar uygun oldugunu gésterildi. Su ana kadar temel bir biyolojik model
ortaya konmus olup, ilkel bir etmen-tabanli simulasyon modeli tasarlanmistir. Sonraki asama modelin gelistirilmesi ve gerceklestirilme-
sinden elde edilen sonuglarin gercek deney verileriyle karsilastiriimasidir.
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Destek: Bu calisma Avrupa Birligi Marie Curie Projesi (GenderReflex; MEX-CT-2006-040317) ve TUBITAK (107S029-SBAG-3556)
tarafindan desteklenmektedir.

Onder Glircan TUBITAK Yurtici Doktora Burs Programi (BAYG-2211) tarafindan desteklenmektedir.

Anahtar Kelimeler: Etmen-tabanli modelleme ve benzetim, kendini-Srgtitleyen sistemler, sinir haritalari, karmasik aglar.

ABSTRACT

Objective: The understanding of human central nervous system (CNS) depends on knowledge of its wiring. However, there is
no satisfactory theory on how these unknown parts of CNS operate. Therefore, neuroscientists rely upon the knowledge that is ob-
tained in animal studies. While also some information is coming out from human experiments, medical research is lacking of simula-
tion models to put current findings together to obtain the global picture and to predict hypotheses to lead future experiments. Agent-
based modeling and simulation (ABMS) is a strong candidate for such simulation models. The aim of this study is, to discuss how the
ABMS context provides features that require for exploration of wiring of human CNS.

Materials and Methods-Results-Conclusion: Current status is discussed via presenting a detailed state of the art of “Neural wi-
ring” and “ABMS in biological systems”. In this study, we have shown that neuroscientists working on neural wiring have a strong
need of the assistance of computer scientists to resolve their problems. So far, we have established a core biological model and de-
signed a preliminary agent-based simulation model. Next step will be to further develop the model and compare the results obtained
via its implementation with the real experimental data.

Support: Supported by the FP6 GenderReflex Project MEX-CT-2006-040317 and the TUBITAK 1075029 - SBAG-3556 grant from
The Scientific and Technological Research Council of Turkey.

Onder Gurcan is supported by TUBITAK Domestic PhD Grant Program (BAYG-2211).

Key Words: Agent-based modeling and simulation, self-organizing systems, neural wiring, complex networks.
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Sekil 1. Temel biyolojik model: insan cigneme sisteminin haritasi.
Figure 1. Core biological model: Wiring of human masticatory system.
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Bruksizmde Insan Masseter Motondron Plato Potansiyelleri

Plateu Potantial in Human Masseter Motoneurons in Bruxism
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Monica Gorassini2, Kemal Sitki Tiirker®
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OZET

Amac: Bu calismanin amaci, bruksis kisilerde gériilen artmis motondron uyarilabilirliginin, kalsiyum ve sodyum akimlari kaynakli
hticre icine devam eden akim (persistent inward current) (PIC) ile iliskili olup olmadiginin ortaya konulmasidir. Hipotezimiz, bruksis ki-
silerde PIC'In normalden daha fazla oldugu ve bu nedenle bruksislilerin motonéronlarinin daha aktif oldugu yéntindedir.

Gereg ve Yontem: Deneyimize yaslari 19-35 yas arasinda olan 9 saglikli ve 8 bruksis gondilli olarak katildi. Motor birim kayitlari
masseter icerisine sokulan tel elektrotlarla alindi. Denek dislerini sikarken ilk devreye giren motor birim ‘kontrol’, daha sonra devreye
giren ise ‘test’ motor birim olarak adlandirildi. Test motor biriminin devreye giris ve devreden cikis noktalari kontrol motor birim (ize-
rinde isaretlendi ve bu iki nokta arasindaki frekans farki (AF), yani, test motor birimindeki PIC sonucu olusan depolarizasyon miktari
hesaplandi.

Bulgular: Normal ve bruksislerin AF degerlerini karsilastirdigimizda iki grup arasinda herhangi bir fark bulunamadi (p> 0.05), an-
cak kontrol ve test motor birimlerin ortalama atasleme hizlarinin farkli oldugu gértlmdstr (p< 0.01).

Yorum: Bu calisma, PIC etkisinin trigeminal motor sistem Uizerine etkisinin arastirildigi ilk ¢alismadir. Saglikli denekler ile bruksis
kisilerin AF degerleri arasinda herhangi bir fark bulunamadigindan, hipotezimiz reddedilmistir.

Destek: Bu calisma Avrupa Birligi Marie Curie Projesi (GenderReflex; MEX-CT-2006-040317) ve TUBITAK (1075029 - SBAG-3556)
tarafindan desteklenmektedir.

Ege Universitesi Tip Fakdiltesi Etik Kurulundan onay alindi ve denekler deney protokolti hakkinda bilgilendirilip yazili onamlari alindi.
Anahtar Kelimeler: Plato potansiyeli, persistent inward current, bruksizm.

ABSTRACT

Objective: The aim of this study is to examine the relation between bruxism and calcium and sodium-mediated persistent inward
currents (PICs) in masseter motoneurons. Our hypothesis: the enhanced motoneuron excitability observed in bruxers is a result of lar-
ger amplitude motoneuron PICs in masseter motoneurons compared to age and sex-matched control subjects.

Materials and Methods: Nine non-bruxers and 8 bruxers aged between 19 and 35 have participated in our experiments. Mo-
tor unit activities have been recorded from the masseter muscle using wire electrodes. Subjects were asked to gradually increase the
bite force and recruit motor units. The first recruited motor unit was termed ‘control unit” and later recruited motor units were ter-
med as ‘test units’. The firing frequency of the control unit at the recruitment and derecruitment points of the test unit was deter-
mined and the difference between these two frequencies (AF) which represents amount of depolarization produced from the acti-
vation of the PICs in the test unit was measured.

Results: The AF averages for each group were found to have no significant differences between the two groups (p> 0.05). Ho-
wever, the later-recruited, higher threshold test units fired at a mean firing frequency significantly lower (p< 0.01) than the control
unit in both groups.

Conclusion: This study is the first to study the effect of PIC in motoneurons on the trigeminal motor system. Since, no signifi-
cant difference was found between AF of bruxers and non-bruxers, our hypothesis was rejected.

Support: EU Marie Curie Project (GenderReflex; MEX-CT-2006-040317) and TUBITAK (107S029-SBAG-3556).
Key Words: Plateu potantial, persistent inward current, bruxism.
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Pons ve Medulla Kavernomu Cerrahisinde Beyin Sapi isitsel Potansiyelleri ve
Kraniyal Ciftlerin Monitérizasyonu

Brain Stem Auditory Evoked Potentials and Cranial Nerve Monitoring in Pontine and
Medullar Cavernom Surgery

Ezgi Tuna Erdog‘an1, Sacit Karamﬁrsel1, Cem Ovalloglua, Talat Kiris2

1 Istanbul Universitesi Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul, Tirkiye
2 Istanbul Universitesi Istanbul Tip Fakiiltesi, Norosirirji Anabilim Dali, Istanbul, Ttrkiye

1 Department of Physiology, Faculty of Istanbul Medicine, University of Istanbul, Istanbul, Turkey
2 Department of Neurosurgery, Faculty of Istanbul Medicine, University of Istanbul, Istanbul, Turkey

OzET

Amag: intraoperatif néromonitérizasyon glintimtizde sinir sisteminin risk altinda oldugu tim cerrahi prosedtirlerde bircok yerde
rutin kullanima giren yararliigi kanitlanmis bir yéntemdir. Hayati riskin ytiksek oldugu beyin sapi operasyonunda cerrahin aldidi riski
ve operasyon sonrasi morbiditeyi en aza indirmek icin multimodel néromonitérizasyon tekniklerini kullandik.

Gereg ve Yontem: Otuz (¢ yasinda erkek hasta yaklasik 2 aydir dengesizlik ve bulanti sikayetleri ile klinigimize basvurdu. Yapi-
lan kraniyal MRG tetkikinde 4 adet supratentorial 1 adet pons 1 adet medullada olmak tizere ¢oklu kavernom saptandi. Nérolojik mu-
ayenesinde trunkal ataksisi bulunan hastanin operasyonu planlandi. Ameliyat stiresince beyin sapi isitsel potansiyelleri (BAEP) ve 7-9-
10- ve 12. kraniyal sinirlerin stirekli EMG monitdrizasyonu planlandi. igne elektrodlar EMG icin uygun kaslara ve BAEP icin uygun bol-
gelere yerlestirildi. Anestezi operasyon stresince néromuskdiler blokajdan kagindi. Operasyon basinda hastanin BAEP yanitlari bilate-
ral kaydedildi ve operasyon stiresince BAEP yanitlari ve kraniyal ciftlerin stirekli EMG'si takip edildi.

Bulgular: Operasyon esnasinda sag kulaktan elde edilen BAEP yanitlarinin amplittidleri ortalamada %50 dtserken, sol kulaktan
elde edilen yanitlarda operasyon sonuna kadar bir degisiklik gértilmedi. Farenksten alinan stirekli EMG yanitinda kisa stireli tonik de-
sarjlar gérildd. Dilden alinan strekli EMG yanitinda tonik desarjlarin 1 dakika stirmesi lzerine cerrahlar tarafindan 5 dakika o bélge-
ye dokunulmamasi ile desarjlar sona erdi. Operasyon sonuna kadar takip edilen EMG yanitlarinda baska bir degisiklik gértilmedi.

Yorum: Hastada postoperatif yogun bakimdayken beklenmeyen postoperatif 3 gtin stiren sol hemiparezi ve sag lateral bakis ku-
suru goruldl. Bu sebeple bdyle olgularda BAEP ve 7-9-10-12. kraniyal ¢ift monit6rizasyonuna transkraniyal motor uyarilmis potansi-
yellerin ve 6. kraniyal ¢iftin monitorizasyonunun eklenmesi ile monitérizasyonun gézden kagirabilecedi hicbir noktanin kalmayacagini
dustintyoruz.

Anahtar Kelimeler: intraoperatif néromonitérizasyon, uyarilmis potansiyeller, elektromiyografi.

ABSTRACT

Objective: It is proven that intraoperative neuromonitorization is an effective method to avoid possible neurological injuries. We
applied multimodal intraoperative neuromonitorization techniques in brainstem surgery to reduce injury risk and postop morbidity.

Materials and Methods: Our patient is 33 year-old male, suffered from gait imbalance and nausea for 2 months. Cranial MRI
showed 2 brainstem cavernomas. Neurological examination determined truncal ataxia. Surgeons planned a brainstem operation. We
performed brainstem auditory evoked potentials throughout the procedure and free-running EMG was examined for 7-9-10-121" cra-
nial nerves. We fixed our needle electrodes to appropriate muscles for recording BAEP and EMG. Anesthesia maintained with mini-
mal neuromuscular blockage. At the beginning of the operation BAEP responses elicited bilaterally after that we continued to BAEP
recording together with free-running EMG.

Results: During the procedure amplitudes of right BAEP responses were decreased 50% in average while left BAEP responses
were intact. In the free-running EMG of pharyngeal muscles, tonic discharges were detected lasted only a few seconds. Since tonic
discharges detected from tongue muscle lasted about 1 minute, surgeons stopped operation for 5 min and discharges disappeared.
We did not see any other change in responses.

Conclusion: In the intensive care patient had an unexpected left hemiparesis for 3 days long and right lateral gaze defect. Com-
bined use of EMG and BAEP is effective for this kind of procedure, but it can be more beneficial if transcranial motor evoked poten-
tials and 6™ cranial nerve monitoring are added.

Key Words: Intraoperative neuromonitorization, evoked potantials, electromyography.
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Motor Unite Bolgelerinin Taramah Elektromiyografi Yontemi ile Arastiriimasi

The Investigation of the Maotor Unit Territories by Means of Scanning Electromyography
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OzZET

Amag: Bu calismanin amaci deneysel bir taramali EMG sistemi kurmak ve juivenil miyoklonik epilepsi (JME) hastalarinin motor tni-
te kesit uzunlugu ve maksimum genliklerinin normal bireylere gére anlamli farklilik sergiledigini ortaya koymaktir.

Gereg ve Yontem: Konsantrik igne elektrodlari ile Motor Unite Aksiyon Potansiyeli (MUAP) Slctimi yapan, bir dogrusal aktuatér,
bir veri toplama karti ve bir EMG cihazindan olusan bir ara ytiz yaziimi ile bir bilgisayarla kontrol edilen deneysel bir taramali EMG sis-
temi kuruldu. Dokuz JME, 3 spinal muskdiler atrofi (SMA) hastasindan ve 10 saglikl géndillti (NK) iceren denek gruplari olusturuldu.
Bahsi gecen sistem ile bu denek gruplarindan alinan verilerden faydalanilarak MATLAB 7.2'de hazirlanmis olan bir alt-rutin yazilimi ile
lic boyutlu motor tnite hem elektrofizyolojik kesit grafikleri hazirlandi hem de her bir motor tiniteye (MU) ait maksimum genlikler tes-
pit edildi. Elektrofizyolojik kesit grafiklerinden, MU kesit uzunluklari tespit edildi.

Bulgular: JME, SMA ve NK gruplarinin, MU kesit uzunlugu ortama dederleri (ortalama + SS) sirasiyla 1.4665 + 0.5, 1.1149 +
0.375, 1.7167 + 0.2434, maksimum genlik degerleri ise sirasiyla 7.6843 + 3.17, 4.6594 + 2.54, 10.1396 + 11.2646 idi. JME ve NK
gruplarinin, MU kesit uzunluklari arasindaki fark oldukca anlamli iken (p< 0.001, Tukey HSD testi), JME ve SMA gruplari benzerdiler
(p> 0.1, Tukey HSD testi). Maksimum genlikler yontinden, JME ve NK gruplari arasinda anlamli bir fark mevcuttu (p< 0.01, Tukey HSD
testi), buna karsin, JME ve SMA gruplari arasindaki fark anlamli degildi (p= 0.19, Tukey HSD testi).

Yorum: JME hastalarinda btiyiik MU bélgeleri ktictik boyuttakilere gére daha baskindir. Bu durumda, s6z kas tarafindan ince ha-
reketlerin yapilmasinda zorlugun olmasi beklenmektedir.

Anahtar Kelimeler: EMG, motor lnite, epilepsi, spinal muskdiler distrofi.

ABSTRACT

Objective: The aim of this study is to establish an experimental scanning EMG system and to reveal whether significant differen-
ces between JME patients and healthy volunteers in terms of lenght of cross-section (LCS) of motor units (MU) and maximum amp-
litudes exist.

Materials and Methods: An experimental scanning EMG system consisting of a linear actuator, a data acquisition board, a com-
puter and an EMG instrument to measure MUAP through the concentric needle electrodes was established. The subject groups we-
re as JME group (9 patients), SMA group (3 patients) and normal control (NC) group (10 subjects). 3-Dimensional “electrophysiolo-
gic cross-section” plots of each MU were drawn by means of a sub-routine software in MATLAB 7.2 using the acquired data. The
maximum amplitudes of each MU were found through this software. LCSs were found from these plots.

Results: The mean values (mean + SD) of LCSs of the JME, SMA ve NC groups were 1.4665 + 0.5, 1.1149 + 0.375, 1.7167 + 0.2434
respectively, those (mean + SD) of maximum amplitudes were 7.6843 + 3.17, 4.6594 + 2.54, 10.1396 + 11.2646 respectively. The dif-
ference in the length of cross-section of MU was significant between JME and NC groups (p< 0.001, Tukey- HSD test), where as JME
and SMA groups were similar (p> 0.1, Tukey- HSD test). In terms of maximum amplitudes, there was a significant difference between
JME and NC groups (p< 0.01, Tukey-HSD test), however, IME and SMA groups were not significantly different (p=0.19, Tukey-HSD test).

Conclusion: MUs with larger territories are dominant over the smaller MUs. If the larger MUs prominent in that muscle, diffi-
culty in fine movement is expected.

Key Words: EMG, motor unit, epilepsy, spinal muscular distrophy.
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Sicanlarda REM Uyku Yoksunlugunun Eslesmis Uyari Kolaylasmasina Etkisi

Effect of REM- Sleep Deprivation on Paired Pulse Facilitation in Rats

Cem Siier, Nazan Dolu, Seda Artis, Leyla Sahin
Erciyes Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali, Kayseri, Turkiye

Department of Physiology, Faculty of Medicine, University of Erciyes, Kayseri, Turkey

OZET

Amag: Uykunun égrenme ve bellek stirecleri ile ilgili olduguna dair elektrofizyolojik deliller uyku yoksunlugunun uzun dénemli et-
kinlesme yanitlari tizerine olan etkilerinin incelendigi calismalar ile gésterilmektedir. Bununla beraber eslesmis uyari kolaylasmasi ile il-
gili elektrofizyolojik veri calisiimamistir. Bu calismada 21 guinltik uyku yoksunlugunun kisa-dénemli plastisite tizerine olan etkisinin in-
celenmesi amaglanmistir.

Gereg ve Yontem: Uyku yoksunlugu yetiskin Wistar cinsi ratlarda ¢oklu platform yéntemi kullanilarak olusturulmustur. Eslesmis
uyari kolaylasmasi mediyal perforan yol- dentat girus sinapslarinda calisiimistir.

Bulgular: Yirmi bir gtinlik strenin sonunda uyku yoksunlugu, ortam kontrol ve kafes kontrol gruplari arasinda kan kortizol di-
zeyleri arasinda anlamli bir farklilik bulunmamistir. Uyku yoksunlugu grubunun kafes kontrol ve ortam kontrol sicanlarina gére bozul-
mus eslesmis uyari kolaylastirmasi gosterdikleri saptanmistir.

Yorum: Yirmi bir guinltik uyku yoksunlugunun dentat girusta kisa stireli bellegin elektrofizyolojik géstergesini bozdugu sonucuna
ulasiimistir.

Anahtar Kelimeler: Hipokampus, uyku yoksunlugu, uzun-dénemli etkinlesme.

ABSTRACT

Objective: Some evidence suggesting the idea that sleep is involved in learning and memory processes has arisen from studies
examining the effects of sleep deprivation (SD) on long-term potentiation (LTP). However there is no electrophysiological data on pa-
ired-pulse facilitation. In this study we aimed to investigate the effects of a 21-day SD period on short- term plasticity.

Materials and Methods: SD was carried out using the multiple platforms method on adult male Wistar rats. Paired pulse faci-
litation were studied in the medial perforant pathway-dentate gyrus synapses.

Results: No significant difference was found between the sleep deprivation (SD), pedestal (PC) and cage control (CC) groups at
the end of the 21-day period when cortisol levels were compared. In SD rats, when compared with CC or PC, SD rats displayed im-
paired paired pulse facilitation.

Conclusion: It can be argued that 21-day SD may impair electrophysiological indicator of the short-term memory in the dentate
gyrus.

Key Words: Hippocampus, long-term potentiation, sleep deprivation.
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Sicanlarda Achk Sonrasi Skopolamin Uygulanimi ve Yem Verilmesi ile Ortaya Cikan
Konuviilsiyonlarin Elektroensefalografik Ozellikleri

Electroencephalographic Characterizations of Scopolamine-Induced Convulsions in
Fasted Rats After Food Intake

Asiye Nurten’, Bilge Ozerman?, ilknur Ozen?, Sacit Karamiirsel®, ihsan Kara’

1 Istanbul Universitesi, Deneysel Tip Arastirma Enstitisi, Sinirbilim Anabilim Dali, Istanbul, Ttrkiye
2 |stanbul Universitesi Istanbul Tip Fakiiltesi, Biyofizik Anabilim Dali, Istanbul, Tirkiye
3 Istanbul Universitesi Istanbul Tip Fakiiltesi, Fizyoloji Anabilim Dali, Istanbul, Tirkiye

1 Department of Neuroscience, Institute for Experimental Medical Research, University of Istanbul, Istanbul, Turkey
2 Department of Biophysics, Faculty of Istanbul Medicine, University of Istanbul, Istanbul, Turkey
3 Department of Physiology, Faculty of Istanbul Medicine, University of Istanbul, Istanbul, Turkey

OzZET

Amag: iki gtin ac birakilan fare ve sicanlara antimuskarinik uygulanmasi ve ardindan yem verilmesinin jeneralize olabilen konvtil-
siyonlara neden oldugu bilinmektedir. Farelerde bu konvdilsiyonlarin EEG &zellikleri gdsterilmistir. Tire 6zgu farkliliklar oldugu bilindi-
ginden bu calismada sicanlarda ortaya cikan konvdilsiyonlarin EEG &zelliklerini arastirmayr amagladik.

Gerec ve Yontem: Wistar albino erkek (200-250 g) sicanlara stereotaksik yéntem ile 5 cift kortikal elektrot yerlestirildi. Sicanlar
iki glin a¢ birakildiktan sonra serum fizyolojik veya skopolamin (3 mg/kg, IP) uygulandi ve izleme kafesine alindi. Yirmi dakika sonra
yem verildi ve 60 dakika stiresince konvdilsiyon yéntinden davranislari izlendi ve EEG kaydi alindi. Konvlilsiyon ortaya ¢ikma stresi Stu-
dent’s t-test, konvdilsiyon sikligi Fisher's Exact test ile degerlendirildi.

Bulgular: Serum fizyolojik uygulanan hayvanlarda (n= 6), bir sican haric, davranigsal epileptik bulgu ve EEG degisikligi gézlenme-
di. Skopolamin uygulanan hayvanlarda (n= 7) yedikten 4 + 1 dakika sonra %71 (p< 0.05) siklikta konvdilsiyonlar ortaya ciktr. Yedik-
ten birkac dakika sonra EEG'de izole keskin dalgalar gérdildi. EEG'de hizli aktivite zemininde ytiksek voltajli spayklar, polispayklar ve
senkronize spayklarin tiim kanallarda yayildigi epileptiform belirtiler saptandi. Farelerden farkli olarak sicanlarda ortaya cikan miyok-
lonik klonuslar sirasinda da tdm bdélgelere yayilan ytksek genlikli spayklar belirlendi. Yine farelerden farkli olarak kontrol grubunda bir
hayvanda evre 2'de kalan ve kisa stiren konvdilsiyon ortaya ¢iktigi gordldu.

Yorum: Bu calismanin sonuglari, fare ve sicanda aclik sonrasi skopolamin uygulanmasi ve ardindan yem yenmesinin neden oldu-
gu konvdilsiyonlarin EEG &zelliklerinin benzerlik gésterdigini, sicanlarda farelerden farkli olarak myoklonilerin olustugunu ve kontrol
grubundaki hayvanlarda da kisa stiren konvulsiyonlarin olusabilecedini ortaya koymustur.

Anahtar Kelimeler: Antimuskarinik, konvdilsiyon, sican.

ABSTRACT

Objective: Allowing mice and rats, treated with antimuscarinic drugs after fasting for 2 days, to eat ad lib causes generalized
convulsions. Electroencephalographic characterizations of those convulsions occurring in mice have been already shown. In this study,
based on species-related differences, EEG characterizations of convulsions occurring in rats were investigated.

Materials and Methods: Male Wistar albino rats (200-250 g) were positioned strereotaxically five pairs of cortical electrodes
and were deprived of food for 48 h then treated with saline or scopolamine (3 mg/kg IP). Food is given after 20 min. of injection
and continuous EEG recordings were taken during 60 min. meanwhile animals were observed to determine the incidence and onset
of convulsions. The onset and frequency of the incidence of convulsions were assessed with Student’s t-test and Fisher’s exact test
respectively.

Results: Epileptic signs were not observed in any animals treated with saline, except one, in which short-lasting convulsion of
stage 2 was found as dissimilarity from mice. In scopolamine treated animals, after 4 + 1 min. of food intake, frequency of the inci-
dence of convulsions was 71% (p< 0.05). Following their eating, isolated sharp waves in EEG were detected. Epileptiform manifes-
tations like high-voltage spikes, polyspikes and synchronized spikes were determined in fast activity of EEG background for all chan-
nels. In rats, spikes with high amplitudes, spreading in all localizations, were detected in the course of myoclonic twitching.

Conclusion: We found that, these convulsions have similarities in EEG properties of both mice and rats. Myoclonus is a discre-
pancy in those rats.

Key Words: Antimuscarinic, convulsion, rat.
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Yavas-Alisan Tip 1 Mekanoreseptif Sinir Lifi Cevaplari ionotropik Reseptorleri Etkileyen
Serotonin ve Metabotropik Reseptoérleri Etkileyen Glutamat/Serotonine Baghdir

Slowly-Adapting Type 1 Responses are Mediated by Serotonin Acting on lonotropic Receptors and
are Dependent on Both Serotonin and Glutamate Acting on Metabotropic Receptors

Daniel Press’, Sevinc Mutlu2, Burak Giiclii’
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OzET

Amacg: Yavas alisan Tip 1 (SA1) sinir lifleri derinin statik yer degistirmeleri ile ilgili bilgiyi tasirlar ve Merkel hticrelerine baglanarak
Merkel hticre-sinir kompleksini (MCN) olustururlar. Bu baglanti kimyasal bir sinapsa benzemektedir ve mekanoelektrik donusttirme is-
leminin Merkel hticresinde oldugu dstintiimektedir. Onceki calismalarda serotonin ve glutamatin SA1 cevabinin olusmasinda énem-
li oldugu belirtilmistir, ancak uyarinin etkisi detayli olarak gésterilmemistir. Bu calismada kurbada derisindeki SA1 sinir liflerinin aksi-
yon potansiyeli cevabini deriye farkli kimyasallar uygulayarak inceledik.

Gereg ve Yontem: Elli eriskin ova kurbagasi (Rana ridibunda) sirt derisinden kesilen parcalar doku banyosuna yerlestirilerek deri
ylizeyi von Frey tiyctkleri ile mekanik olarak uyarildi ve SA1 liflerinden platin elektrod kullanarak aksiyon potansiyelleri kayit edildi.

Bulgular: 100 uM glutamat, 10 uM ve 100 uM serotonin mekanik kuvvetle degisen cevabi degistirmezken 1 mM serotonin kuv-
vetin etkisini azaltti. 5-HT3 reseptor antagonisti olan MDL-72222 hem kuvvetin etkisini hem de bdittin aktiviteyi tamamen sonlandir-
di. Ayrica metabotropik serotonin reseptér antagonisti ketanserin ve glutamat reseptdr antagonisti kynurenik asit de kuvvetin etkisi-
ni azaltti.

Yorum: Bu bulgular 1siginda mekanik uyari ile birlikte Merkel hiicresinden serotonin ve glutamat salgilandigini dstindyoruz. Se-
rotonin hizli bir iletimle 5-HT3 reseptdrlerini etkileyerek SA1 cevabinin olusmasini saglarken, hem serotonin hem de glutamat meta-
botropik reseptérlere etki yaparak MCN'nin statik uyarilara cevabinin uyari stiresince devam etmesini olasi kilmaktadir.

Destek: TUBITAK program no: 2216 bursu (Dr. Press). TUBITAK proje 1065247 bursu (Seving Mutlu). Bogazici Universitesi Arag-
tirma Fonu proje no: 07HX103 ve TUBITAK proje no: 1045228 (Dr. Guiclu).

Anahtar Kelimeler: Beden duyusu, yavas alisan Tip 1 lifler, Merkel hticresi, mekanoreseptér, kurbaga.

ABSTRACT

Objective: Slowly-adapting Type 1 (SA1) fibers carry information on static indentation of the skin and innervate Merkel cells to
form the Merkel cell-neurite complex (MCN). It was suggested that a chemical synapse exists between the Merkel cell and the neuri-
te. Previous studies have implicated serotonin and glutamate, but were unable to demonstrate fast chemical transmission. We studi-
ed the effects of various drugs on SA1 responses in frog skin.

Materials and Methods: Patches of dorsal frog (Rana ridibunda) skin were placed in a tissue bath. Spike activity was recorded
from SAT nerves placed over a platinum hook electrode and the skin was mechanically stimulated by von Frey hairs.

Results: 100 uM glutamate, 10 uM and 100 pM serotonin had no effect on SA1 fibers' responsiveness to force; whereas 1 mM
serotonin decreased their responsiveness. MDL-72222, a 5-HT3 receptor antagonist, completely abolished both the responsiveness
to force and firing of SA1 fibers. Ketanserin, a metabotropic serotonin receptor antagonist, and kynurenic acid, a non-specific gluta-
mate receptor antagonist, reduced the SA1's responsiveness to force.

Conclusion: We propose that serotonin and glutamate are released from the Merkel cell in response to mechanical stimulation;
the serotonin acts as a fast neurotransmitter on 5-HT3 receptors to generate the SA1 response, while both serotonin and glutama-
te act on metabotropic allowing the Merkel to continue to respond to static force.

Support: TUBITAK 2216 fellowship (Dr. Press). TUBITAK 1065247 scholarship (S. Mutlu). Bogazici Univ. 07HX103 and TUBITAK
1045228 grants (Dr. Gliglu).

Key Words: Somatosensory, SA1 fibers, Merkel cells, mechanoreceptor, frog.
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Kiiltiirde Transnoronal Dejenerasyonda Elektrofizyolojik Degisiklikler

Electrophysiological Changes in Transneuronal Degeneration in Culture
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OZET

Amacg: Transnéronal dejenerasyon (TND) néron hasarinin hasar merkezinden komsu néronlara yayilmasina verilen isimdir. Bu olay
travmatik ve dejeneratif sinir sistemi patolojilerinde gecikmis néron éltimtinden sorumludur. Bu calisma ile in vitro TND modelinde
elektrofizyolojik degisikliklerin incelenmesi amagland.

Gereg ve Yontem: TND olusturmak icin, geng eriskin fare arka kék ganglion néronu kiilttirlerinde on kadar néron uzantisi htic-
re gbvdesinden 100 pum uzaklikta mikro laser cihazi ile kesildi. Aksotomi yapildiktan 24 saat sonra aksotomi yapilan néronlar ve bun-
larin yakin komsulugundaki néronlarin elektrofizyolojik 6zellikleri tlim-hticre yama-kiskaci metodu kullanilarak incelendi.

Bulgular: Aksotomi yapilan ve bunlara komsu olan néronlarin dinlenim zar potansiyelleri bir hasar yapilmamis kdilttrlerdeki kont-
rol néronlarinin dinlenim zar potansiyellerinden anlamli olarak farkli degildi. Kontrol néronlari ve komsu néronlara gére, aksotomi ya-
pilan néronlarin repolarizasyon genligi daha kdictik, depolarizasyon, repolarizasyon ve aksiyon potansiyeli stiresi ise daha kisaydi. Kom-
su noronlarin aksiyon potansiyeli genligi ise kontrol ve aksotomi yapilan néronlara gére daha buyuktu.

Yorum: Aksiyon potansiyeli stiresinin kisa olmasi ve tam tamamlanmayan repolarizasyon aksotomi olan néronlari diger néronlar-
dan gelecek uyarilara karsi ve dolayisiyla da asiri uyarilma toksisitesine daha duyarli hale getirebilir. Hasar merkezine komsu olan né-
ronlarin aksiyon potansiyellerinin genliklerinin daha blytik olmasi bu néronlarin hasar merkezinde yapilan aksotomiden etkilendikleri-
ni géstermektedir. Bu sonuglar, aksotomi olan ve komsu néronlardaki elektrofizyolojik degisiklikler ile TND arasinda muhtemel bir ilis-
ki olabilecegini desteklemektedir.

Destek: Bu calisma TUBITAK tarafindan 1075358 nolu proje ile desteklenmistir.
Anahtar Kelimeler: Transnéronal dejenerasyon, elektrofizyoloji, aksotomi, néron hasari.

ABSTRACT

Objective: Transneuronal degeneration (TND) is the spread of degeneration from the injury center to the neighboring neurons.
This phenomenon is responsible for the delayed neuronal loss after traumatic and degenerative nervous system pathologies. This
study aimed to investigate electrophysiological changes in the mechanisms of in vitro TND.

Materials and Methods: To induce TND, neurites of ten dorsal root ganglion neurons cultured from young adult mouse were
cut from a distance of 100 pm from the soma with a laser micro dissection device. Twenty four hours after the injury the intrinsic
membrane properties of the injured neurons and the neighboring neurons were determined using whole-cell patch-clamp recording
technique.

Results: The resting membrane potential of the axotomized and the neighboring neurons were not significantly different from
the control neurons in the culture where no injury was made. Axotomized neurons had smaller repolarising potential amplitude, shor-
ter depolarization, repolarization and action potential durations compared to the control and neighboring neurons. The neighboring
neurons had larger action potential amplitude compared to the control and axotomized neurons.

Conclusion: The short duration of action potential and incomplete repolarization may render the axotomized neurons more sus-
ceptible to the excitation from the other neurons and hence excitotoxic neuronal death. The bigger action potentials recorded from
the neighboring neurons show that these neurons were affected from the axotomy in the injury center. These results support a pos-
sible relationship between the electrophysiological changes in the axotomized and neighboring neurons and TND.

Support: This work is supported by TUBITAK (1075358).

Key Words: Transneuronal degeneration, electrophysiology, axotomy, neuronal injury.
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Cep Telefonlarimin Yaydi§i 900 MHz Frekansh Radyasyonun Beyindeki Protein Karbonil,
Malondialdehit ve 1z Elementler Uzerine Etkilerinin Arastirilmasi

Effects of 900 MHz Radio Frequency Radiation Emitted from Mobile Phone On Protein Carbonyl,
Malondialdehyde and Trace Elements in Brain
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OzET

Amag: Bu calismanin amaci cep telefonlarinin calismasi sirasinda yayilan 900 MHZ'lik radyofrekans radyasyonun sican beyninde-
ki protein karbonil, malondialdehit ve iz elementler tizerine bir etkisi olup olmadi§ini aragtirmaktir.

Gereg ve Yontem: Bu calismada 7’'si sham grupta, 10 adedi de isinlama grubunda olmak Uizere toplam 17 adet eriskin erkek
Wistar Albino deney hayvani kullanildi. Deney grubunda yer alan hayvanlar, glinde iki saat olmak lizere 10 ay boyunca her glin ayni
saatte 900 MHz frekansli radyasyona maruz birakildilar. Sham grupta yer alan hayvanlar da ayni deney sartlarinda tutuldular ancak
hayvanlar herhangi bir 1sinlamaya maruz birakilmadilar. On aylik isinlama sonunda deneyler étenazi ile sonlandirildi. Deney ve sham
grupta yer alan hayvanlarin beyin dokusundaki protein karbonil, malondialdehit (MDA), kadmiyum (Cd), nikel (Ni), bakir (Cu), selen-
yum (Se), demir (Fe) ve cinko (Zn) dtizeyleri 6lclildu ve istatistiksel olarak karsilastirildi.

Bulgular: Deney sonrasi protein karbonil, malondialdehit ve ¢inko dlzeylerinde gézlenen artis istatistiksel olarak anlamli bulun-
mazken (p> 0.05), kadmiyum, nikel, bakir, selenyum ve demirde gézlenen ddss istatistiksel olarak anlamli bulundu (p< 0.05).

Yorum: Sonug olarak, 900 MHZz'lik radyo frekans radyasyonun uzun stireli uygulanmasi, sican beyin dokusunda bulunan bazi pa-
rametreleri etkileyebilir.

Anahtar Kelimeler: Cep telefonlari, radyo frekans radyasyon, protein karbonil, malondialdehit (MDA), iz elementler.

ABSTRACT

Objective: The purpose of this study was to investigate the effects of mobile phone exposure on protein carbonyl, malondial-
dehyde and trace elements in rat brain.

Materials and Methods: This study was carried out on 17 Wistar Albino adult male rats. The rat heads in a carousel exposed
to 900 MHz radiofrequency radiation emitted from a generator, which simulate mobile phones. For the study group (n= 10), rats ex-
posed to the radiation 2 h per day (7 days in a week) for 10 months. For the sham group (n= 7), rats were placed into the carousel
and the same procedure was applied except that the generator was turned off. In this study, rats were euthanized after 10 months
of exposure periods and brains were removed.

Results: Comparison of protein carbonyl and malondialdehyde levels between sham and exposure groups showed that 900 MHz
radiofrequency radiation increased these two parameters. This increase was not found to be significant (p> 0.05). On the other hand,
900 MHz radiofrequency radiation altered cadmium (Cd), nickel (Ni), copper (Cu), selenium (Se), ferrum (Fe) and zinc (Zn) in rat bra-
ins was measured. Levels of all the trace elements were decreased by 900 MHz radiofrequency radiation except Zinc. However, the
decrease observed in trace elements were found to be significant (p< 0.05). There was an increase in brain zinc level of rats, but this
increase was not statistically significant (p> 0.05).

Conclusion: In conclusion, some parameters in rat brain might be altered by 900 MHz radiation produced by a generator to rep-
resent exposure of global systems for mobile communication (GSM) cellular phones.

Key Words: Mobile phones, radiofrequency radiation, protein carbonyl, malondialdehyde (MDA), trace elements (Cd, Ni, Cu, Se,
Fe, Zn).
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Oldukca Diisiik Frekansh Manyetik Alanlal_'_ln (EIf) Rat Beynindeki Protein Karbonil,
Malondialdehit ve iz Elementler Uzerine Etkilerinin Arastirilmasi

Effects of Extremely Low Frequency Magnetic Field on Protein Carbonyl, Malondialdehyde and
Trace Elements in the Rat Brain
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OZET

Amacg: Bu calismanin amaci, uluslararasi radyasyondan korunma komitesi (ICNIRP) tarafindan, halk ve mesleki isinlamalar icin gu-
venlik sinirlari olarak belirlenen 100 uT ve 500 uT'lik oldukga distik frekansl manyetik alanlarin (ELF-MF), beynindeki protein karbo-
nil, malondialdehid ve iz elementler tizerine herhangi bir etkisi olup olmadidini arastirmaktir.

Gereg ve Yontem: Bu calisma 30 adet erigkin erkek Sprague-Dawley sican tizerinde gerceklestirildi. Deney hayvanlari her birin-
de 10'ar adet olmak lizere ti¢ gruba ayrildi. Gruplardan biri sham kontrol, diger ikisi deney grubu olarak tanimlandi. Deney grubu hay-
vanlarin biri 100 uT digeri 500 uT'lik ELF-MF'ye maruz birakildilar. On aylik 1sinlama sonunda deneyler Gtenazi ile sonlandirildi. Sham
ve her iki deney grubunda yer alan hayvanlarin beyin dokusundaki protein karbonil, malondialdehid (MDA), kadmiyum (Cd), nikel (Ni),
bakir (Cu), selenyum (Se), demir (Fe) ve ginko (Zn) dtizeyleri 6lctildu ve istatistiksel olarak karsilastirildi.

Bulgular: 100 uT ve 500 uT'lik ELF-MF'nin protein karbonil ve malondialdehid dtizeylerinde artisa neden oldugu saptandi (p<
0.05). Ayrica, bu iki parametrede gézlenen, artis iki deney grubu arasinda da anlamli bulundu (p< 0.05). Ote yandan, 100 uT ve 500
uT'lik ELF-MF'nin, beyindeki iz elementlerin dtizeylerini de degistirdigi gézlendi (p< 0.05).

Yorum: ICNIRP tarafindan, halk ve calisanlar icin 100 uT ve 500 uT olarak belirlenen guivenlik sinirlari ile uzun streli etkilesim, be-
yin dokusunda bulunan bazi parametreleri etkileyebildigi séylenebilir.

Anahtar Kelimeler: Olduk¢a dustik frekansli manyetik alanlar (ELF-MF), 100 pT ve 500 uT, protein karbonil, malondialdehit
(MDA), iz elementler (Cd, Ni, Cu, Se, Fe, Zn).

ABSTRACT

Objective: The aim of this study is to investigate the effect of extremely low-frequency magnetic field (ELF-MF) on protein car-
bonyl, malondialdehyde and trace elements in rat brain.

Materials and Methods: In this study, 30 male Sprague-Dawley adult male rats were used. Rats in two experimental groups
were exposed to 100 and 500 uT ELF-MF, which are the safety standards of public and occupational exposure for 2 h/day for 10
months. Same procedure applied to the rats in sham group except exposure. Rats were euthanized after 10 months of exposure pe-
riods and brains were removed.

Results: Protein carbonyl and malondialdehyde levels were increased with 100 and 500 uT ELF-MF in exposure groups. The inc-
rease observed between sham and exposure groups and between two exposure groups were found to be significant (p< 0.05). On
the other hand, trace elements such as cadmium (Cd), nickel (Ni), copper (Cu), selenium (Se), ferrum (Fe) and Zinc (Zn) in rat brains
were also measured. Levels of all the trace elements were altered by 100 and 500 uT ELF-MF. The alterations observed in the trace
elements were found to be significant (p< 0.05).

Conclusion: In conclusion, level of protein carbonyl, malondialdehyde and trace elements such as Cd, Ni, Cu, Se, Fe, Zn in rat
brain was changed by long-term exposure of both 100 and 500 uT ELF-MF, which are the safety standards of public and occupati-
onal exposure.

Key Words: Extremely low-frequency magnetic field (ELF-MF), 100 puT and 500 pT, protein carbonyl, malondialdehyde (MDA),
trace elements (Cd, Ni, Cu, Se, Fe, Zn).
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Oxidative Effects of Chronic Whole Body Exposure to Decimeter Electromagnetic Radiation on
Separate Brain Structures

Ahmed M. Haijiyev

A.l. Karayev Institute of Physiology, Azerbaijan National Academy of Sciences, Azerbaijan

ABSTRACT

Objective: Our investigations have the goal to answer how the chronic exposure of organism to decimeter irradiation influen-
ces both oxidant and antioxidant indices in separate brain structures.

Materials and Methods: In visual cortex, hypothalamus and retina in rats exposed up to 14 days to 460 MHz radiation (which
is applied in physiotherapy), such indices as lipid peroxidation level, reduced thiols content and antioxidant enzymes (superoxide dis-
mutase, glutathione reductase, glutathione peroxidase) activities were studied. The kinetics of these indices during irradiation was al-
so examined at two different regimes of exposure intensity: high power density at 30 and low power density - 10 W/cm?.

Results: The results have revealed both pro- and antioxidant effects in examined structures in dependence of in vivo irradiation
intensity. In visual cortex, hypothalamus and retina, we observed intensification of lipid peroxidation process, disturbance in antioxi-
dant defense and weakening of correlation bonds between structures at high-intensity irradiation. Decrease of lipid peroxidation le-
vel, increase of glutathione enzymes activity and strengthening of correlation bonds were displayed at low-intensity.

Conclusion: Comparison with results of in vitro irradiation experiments indicates that pro- and antioxidant reactions of brain
structures in dependence of irradiation intensity may be conditioned by CNS systemic reaction. It has been shown that oxidative chan-
ges kinetics for different brain structures are different when organism undergo to chronic exposure at high and low intensities: de-
layed (in comparison with visual cortex and retina) hypothalamic reactions for lipid peroxidation and superoxide dismutase activity in-
dices are observed at high intensity but opposite reactions occurred in the case of low intensity.

Key Words: Decimeter irradiation, visual cortex, hypothalamus, retina, lipid peroxidation, antioxidant enzymes.

Termal Olmayan Diizeydeki Radyofrekans Alanlarin Beyin Dokusundaki
Oksidan ve Antioksidan Degerler Uzerine Etkisi

Effects of Non-Thermal Radiofrequency Fields on Oxidant and Antioxidant Levels in Brain Tissue
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OZET

Amag: Radyofrekans (RF) radyasyonun kan-beyin bariyeri gecirgenliginde artis, EEG dalgalarinda degisimler, beyin htcrelerinde
DNA kiriklarina yol agmasi vb. bir takim degisikliklere neden oldugu bildirilmistir. Calismamizda puls moddilasyonlu RF radyasyonun disi
sicanlarin beyin dokularinda oksidatif strese yol agip agmadigini ve antioksidan dtizeyler lizerindeki etkilerini incelemeyi amagladik.

Gereg ve Yontem: Calismamizda toplam 12 adet disi Wistar Albino cinsi sicanlar kullanildi. Siganlar Sham-Kontrol grubu (n= 6)
ve Radyofrekans Radyasyona maruz birakilan RF grubu (n= 6) olmak Uzere iki gruba ayrildilar. RF grubu sicanlar 1 ay boyunca gtin-
de 30 dakika Puls Modtilasyonlu RF Radyasyona maruz birakildilar. Sham-Kontrol grubu sicanlari ise RF grubu ile ayni deney kosulla-
rinda barindirldi ancak RF uygulamasi yapilmadi. Calisma sonrasinda sakrifiye edilen disi sicanlarin beyin dokulari cikarilarak doku 6r-
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neklerinde RF Radyasyonun oksidan ve antioksidan dtizeyleri tizerindeki etkisi arastirildi. Dokulardaki oksidatif stres dtizeyleri lipid pe-
roksidasyonun énemli géstergelerinden biri olan Malondialdehit (MDA) ve total nitrik oksit (NOx) miktarlarinin spektrofotometrik ola-
rak 6lctilmesiyle belirlendi. RF Radyasyonun disi sicanlarin beyin dokularinda antioksidan degerler tizerindeki etkisi ise glutatyon (GSH)
seviyesinin belirlenmesiyle ortaya konuldu. Elde edilen sonuglar istatiksel olarak degerlendirildi.

Bulgular: Bir ay boyunca RF Radyasyona maruz kalan disi sicanlarin beyin dokulari MDA ve NOx dtizeylerinde Sham-Kontrol gru-
buna gdre istatiksel olarak anlamli bir artisin oldugu tespit edilirken (p< 0.05) GSH dzeylerinde ise istatiksel olarak anlamli bir azal-
ma gb6zlemlenmistir (p< 0.05).

Yorum: Calismada elde ettigimiz veriler RF Radyasyonun beyin dokusunda lipid peroksidasyonu indtkleyerek NOx dtizeyini arttir-
digini, antioksidan (GSH) dizeyi ise baskiladigini géstermektedir. Bu sonuglar RF Alanlara maruziyetin beyin dokusunda oksidatif stre-
se yol acabilecedine isaret etmektedir.

Anahtar Kelimeler: Beyin, radyofrekans radyasyon, oksidatif stres.

ABSTRACT

Objective: It has been reported that RF (radiofrequency) Radiation causes some changes such as increase in permeability of Blo-
od-Brain Barrier, changes in EEG waves, single strand DNA breaks in brain cells and etc. In this study we aimed to investigate whet-
her pulse modulated RF Radiation causes oxidative stress and affects antioxidant levels in brain tissue.

Materials and Methods: A totally of 12 female Wistar Albino rats were used in this study. Rats were randomly divided into two
groups: Sham-Control group (n= 6) and RF Radiation exposure group (n= 6). RF rats were exposed to pulse modulated RF Radiation
20 min/day for a month. The sham-control rats were settled in the exposure cage and applied the same experimental procedure of
the exposed group rats, but they were not exposed to RF Radiation. At the end of the study, rats were sacrificed and brain tissues
were removed. Oxidative damage in brain tissues were assessed by investigating Malondialdhyde (MDA) and total Nitric Oxide (NOx)
levels spectrophotometrically. The effect of RF Radiation on antioxidant levels of the brain tissue were investigated by measuring bra-
in tissue Glutathione (GSH) level. Results were assessed statistically.

Results: We observed that tissue levels of MDA and NOx were significantly higher in brain tissues of the RF group than Sham-
Control group (p< 0.05) whereas, brain tissue GSH levels of the exposed rats were significantly lower than brain tissue GSH levels of
the Sham-Control group.

Conclusion: The overall findings indicated that exposure to RF Radiation may cause oxidative stress in brain tissue.

Key Words: Brain, radiofrequency radiation, oxidative stress.

Hamile Hayvanlarda Cep Telefonu Maruziyeti Kaynakh Olusan Oksidatif Stres

Oxidative Stress Caused By Maobile Phone Exposure in Pregnant Animals

Arin Tomruk, Elcin Ozgiir, Goknur Giiler, Nesrin Seyhan
Gazi Universitesi Tip Fakiltesi, Biyofizik Anabilim Dali, Ankara, Turkiye
Department of Biophysics, Faculty of Medicine, University of Gazi, Ankara, Turkey

OZET

Amag: Radyo Frekans Radyasyon (RFR) kaynaklarindan olan ve sikca kullanilan cep telefonlar bircok tilkede halk saghgr politikala-
rini direkt olarak etkileyerek tilkelerin kendi ulusal standartlarini olusturmalarina ya da olusturulmus uluslararasi standartlari kullanmala-
rina neden olmaktadir. Ancak bu standartlar saglikli bireylere yénelik olup, hamile kadinlar gibi halkin hassas bireylerini kapsamamak-
tadir. Bu calismanin amaci RFR'nin hamile hayvanlarin beyin dokularinda serbest radikal tretimi yoluyla hasara neden olup olmadigini
agiklamaktir. Bu amacla, hem purin metabolizmasi icerisinde yer alan hem de oksidatif stres olusumuna katki saglayan anahtar enzim-
lerin [Adenozin deaminaz (ADA); Ksantin oksidaz (XO)] aktiviteleri tiim viicut 1800 MHz GSM benzeri RFR altinda incelenmistir.

Gereg ve Yontem: GSM benzeri 1800 MHz frekansli (0.1 W) sinyaller darbe modtilasyon Uniteli sinyal jeneratdrd ve boynuz an-
ten kullanilarak tretildi. Calismada hamile (n= 18) ve hamile olmayan (n= 18) 36 adet yetiskin New Zealand Beyaz tavsanlari 4 gruba
ayrildi: i. Hamile olmayan -Kontrol; ii. Hamile olmayan - RF Maruziyet; iii. Hamile-Kontrol; iv. Hamile-RF Maruziyet. Tdm tavsanlar ayni
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stirecte, glinde 15 dakika olmak tlizere 7 guin stiresince, hamile tavsanlarin hamilelikleri stiresince maruz birakildi. Beyin Ksantin oksi-
daz (XO) ve Adenozin deaminaz (ADA) aktiviteleri analiz edildi.

Bulgular: Beyin prooksidan enzim aktiviteleri (ADA ve XO) degderlendirildiginde; Grup ii de Grup i" e gére, Grup iv' de de Grup
ii'e gore istatistiksel anlamda artis tespit edilmistir (p< 0.0001, Mann-Whitney). TUim deney gruplarinin korelasyon analizleri yapildi-
ginda da ADA ve XO arasinda glicli pozitif korelasyon (r= 0.732, p= 0.0001) oldugu g&rilmdustdir.

Yorum: Bu ¢alisma GSM benzeri RF sinyallere akut maruziyet, prooksidan enzim aktivitelerinde artisa neden olarak beyin meta-
bolik olaylarini etkileyebilmekte oldugunu gostermektedir.

Anahtar Kelimeler: Adenozin deaminaz, cep telefonu, oksidatif stres, hamile, ksantin oksidaz.

ABSTRACT

Objective: Mobile phones commonly used sources of radiofrequency radiation (RFR) led to have many countries publish their
own national standards or adopt international guidelines by effecting on public health policy directly. However, these guidelines de-
signed for healthy people, not for the more sensitive members of the public such as pregnant women. The aim of the present study
is to investigate if there is any damage caused by RFR via activating free radical formation in brain tissue of pregnant animals. For
this purpose, the key enzymes [Adenosine deaminase (ADA) and Xanthine oxidase (XO)] that involve in purine metabolism and cont-
ribute to the oxidative stress were investigated under the effect of whole- body 1800 MHz GSM-like RFR exposure.

Materials and Methods: GSM like signals in 1800 MHz frequency (0.1 W) are formed by using a signal generator with the in-
tegrated pulse modulation unit and horn antenna. Nonpregnant (n= 18) and pregnant (n= 18) New Zealand White rabbits were ran-
domly divided into four groups; i. Nonpregnant-Control; ii. Nonpregnant-RF Exposed; iii. Pregnant-Control; iv. Pregnant-RF Exposed.
All rabbits exposed to RFR in the same period for 7 days, 15 min/day during the gestational period.

Results: Brain prooxidant activities were found significantly increased in Group ii, Group iv with respect to Group i and Group iii
(p< 0.0001, Mann-Whitney). In correlation analysis of all experimental groups, there was significant positive correlations between
ADA and XO (r= 0.732, p= 0.0001).

Conclusion: This study shows that acute exposure to GSM-like RFR may affect brain metabolic rate by increasing the prooxidant
enzyme activity.

Key Words: Adenosine deaminase, mobile phone, oxidative stress, pregnancy, xanthine oxidase.

ELF Manyetik Alanlar Beyinde Nitrozatif Stres ve Solunum Patlamasina Neden Olur mu?

Do ELF Magnetic Fields Cause Nitrosative Stress and Respiratory Burst in Brain Tissue?

Arin Tomruk', Barbaros Balabanl®, Sule Coskun Cevher?, Ayse G. Canseven’, Nesrin Seyhan’|

1 Gazi Universitesi Tip Fakiiltesi, Biyofizik Anabilim Dali, Ankara, Tiirkiye
2 Gazi Universitesi Fen ve Edebiyat Fakiiltesi, Biyoloji Bolumii, Ankara, Tirkiye

1 Department of Biophysics, Faculty of Medicine, University of Gazi, Ankara, Turkey
2 Department of Biology, Faculty of Science and Art, University of Gazi, Ankara, Turkey

OzET

Amac: Elektromanyetik alanlar (EMA), serbest radikal ve radikal tlirevi molekdillerin olusumu ve aktivasyon dmrtind artirarak can-
I organizmalar lizerinde zararli olabilecek biyolojik etkilere neden olabilmektedir. Bu amagla, calismamizda fizyolojik ve patolojik su-
reclerde 6nemli rol oynayan nitrik oksit (NOx) dtizeyi ve savunma sisteminde énemli bir role sahip miyeloperoksidaz (MPO) aktivitesi-
nin analiz edilmesi hedeflenmistir.

Gereg ve Yontem: Calismada toplam 45 adet, 250-300 g agirliginda erkek kobaylar kullanildi. Deney hayvanlari 50 Hz 1, 2, 3
mT siddetlerindeki manyetik alanlara, glinde 4 ve 8 saat olmak tizere 5 glin boyunca maruz birakildi. Bes gtinltik maruziyetin ardin-
dan kobaylarin tiim beyin dokulari ¢ikarildi, soguk serum fizyolojik sollisyonunda yikandiktan sonra sivi azot icerisinde tutuldu ve bi-
yokimyasal analize kadar -85°C derin dondurucuda muhafaza edildi. Bu érnekler beyin NOx seviyesi ve MPO aktivitesi acisindan ana-
liz edildi.
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Tum deney protokolli Gazi Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir.

Bulgular: Kontrol grubu ile karsilastirildiginda, 50 Hz 2 mT (8 saat/glin) ve 3 mT (4 saat/glin) siddetlerindeki manyetik alanlara
maruz kalan deney hayvanlarinin, beyin NOx seviyelerinde azalma tespit edilirken, 1, 2 mT (8 saat/glin) ve 3 mT (4 saat/glin) manye-
tik alanlara maruz kalan kobaylarin beyin MPO aktivitelerinde ise istatistiksel olarak anlamli artma tespit edilmistir. TUm maruziyet grup-
lari icin yapilan korelasyon analizinde, NOx ve MPO arasinda guiclti negatif korelasyon (r=-0.532, p= 0.0001) oldugu belirlenmistir.

Yorum: Bu bulgulara gére 50 Hz manyetik alana farkli siddetlerde ve stirelerde maruz kalma, kobay beyninde serbest radikal olu-
sumundaki hticresel enzim aktivitelerini etkileyebilir.

Anahtar Kelimeler: Manyetik alan, nitrozatif stres, solunum patlamasi, nitrik oksit, miyeloperoksidaz.

ABSTRACT

Objective: Electromagnetic fields (EMF) may have adverse effects on biological systems by increasing activation and prolonging
the life of free radicals or other reactive oxygen species (ROS). In the present study, we aimed to investigate the level of nitric oxide
(NOx) which is one of the most important factor causing respiratory burst and nitrosative stress, and myeloperoxidase (MPO) activity
that plays a key role in the defense system.

Materials and Methods: A total of 45 male, 250-300 g weighted guinea pigs were used in this study. 50 Hz magnetic fields
with flux densities of 1, 2, 3 mT were applied to the animals 4 h/day or 8 h/day for 5 days. After the last day of exposure, the who-
le brain of guinea pigs were removed. They were instantaneously placed in liquid nitrogen and stored at -85°C until the biochemical
assay. Brain NOx levels and MPO activity were analyzed by spectrophotometrical methods. The experimental protocol was reviewed
and approved by the Laboratory Animal Care Committee of Gazi University.

Results: Brain NOx levels were found significantly lower in the subjects exposed to 50 Hz 2 mT (8 h/day) and 3 mT (4 h/day)
whereas MPO activity increased for 50 Hz 1, 2 mT (8 h/day) and 3 mT (4 h/day) for 5 days with respect to control group. In corre-
lation analysis of all experimental groups, there was significant negative correlations between NOx and MPO (r=-0.532, p= 0.0001).

Conclusion: Exposure to 50 Hz magnetic fields in different intensities and exposure periods may influence the cellular enzyme
activities on free radical formations in guinea-pig brain.

Key Words: Magnetic fields, nitrosative stress, respiratory burst, nitric oxide, myeloperoxidase.

Elektromanyetik Alan Cerebellum-Purkinje Hiicresi Makinesini Yonetebilir

Electromagnetic Fields are Able to Drive Cerebellar Purkinje Cell Machine

Akif Alimuradoglu Maharramov’, Roman Ashotovich Gr‘igor‘ian2

1 Yeditepe Universitesi Tip Fakltesi, Biyofizik Anabilim Dali, Istanbul, Tiirkiye
2 Rusya Bilimler Akademisi, Evolusyon Fizyoloji ve Biyokimya Enstitist, St. Petesburg, Rusya

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

OZET

Amacg: Beyincik kabugunun tiim sensor bilgileri “mossy fiber” (MF) ve “climbing fiber” (CF) olarak bilinen girisler tizere iki grupta
paketleme 6zelligi, elektromanyetik alan uygulanmasi sonucu, beyincigin Purkinje hticresi (PH) makinesini yénetebilmek icin farkli et-
kiler iceren kolaylastirici temel bir prensip olarak ele alinabilir.

Gereg ve Yontem: Deserebrasyon ve anestezi kosullarinda serebellum merkezli desimetre erimli mikrodalga (DEM) isinina tabi
tutulmus yetiskin kedilerde PH impuls aktivitesi beyincikte ve rektumda sicaklik dagilimindaki dalgalanmalar dikkate alinmakla hticre-
disi mikroelektrik teknigi ile izlenmistir.
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Bulgular: 1. CF giris aktivitesi ylkselmesinin PH'nin cok ytiksek ve ¢ok dustik ekstremal aktivite kosullarinda dtizenleyici etki g&s-
termekle beraber, herhangi bir PH icin normal olarak degerlendirilebilen aktivite kosullarinda MF giris aktivitesinin azalmasina da ne-
den oldugu g6zlenmistir.

2. Yuksek MF giris aktivitesi ¢zelligi tasiyan deserebrasyon kosullarinda, DEM her iki MF-CF girisleri tizere PH aktivitesini ylkselt-
mistir.

3. Ayni etki anestezi kosullarinda da g&zlenmistir; hatta bazi PH CF girisinin ¢cok derin inaktif kosullarinda bile DEM PH'nin her iki
afferent kanal aktivitesini artirdigi gordlmudistir.

4. Cok aralikli duraklamalarla beraber, ¢ok yiksek degiskenlik gdsteren sicaklik bagiml degisken PH aktivitesi, DEM enerjisinin
emilmesi sonucu sicakligin beyincikte daha da ylkselmesine ragmen, sicakliktan bagimsiz hale gelmis ve gliclii degisimler tamamen
yok edilmistir.

5. DEM bagimli PH aktivitesinin olabilecedi deneysel olarak gdsterilmistir.

Yorum: Serebellum-PH makinesinin ¢ok kolaylikla elektromanyetik alanlar yardimiyla yonetilebilmesi bulgularinin temelinde, htic-
renin, tlim sensor bilgileri “paketleyerek” iki tir afferent bilgi haline indirgeyebilmesi gibi cok hassas bir 6zelligin yer aldigi dustndil-
mektedir.

Anahtar Kelimeler: Serebellum, Purkinje hticresi, mikrodalgalar.

ABSTRACT

Objective: Sensory information packaging property of cerebellar cortex into two groups of afferent stimulation on mossy fiber
(MF) and climbing fiber (CF) inputs may be used as a facilitating different efficacy ground in driving the Cerebellar Purkinje cell (PC)
machine by electromagnetic fields.

Materials and Methods: Decerebrated and anaesthetized adult cats cerebellar PC exposed to cerebellum centered local deci-
meter range microwaves (DRM) were investigated by extracellular glass microelectrode technique besides the temperature distribu-
tion deviation control within cerebellum and rectum.

Results: 1. In the conditions of extremely high and low PC MF input activities, CF input activity increase displayed regulatory ef-
fect on PC firing activity, but, in general, the activities on the two inputs kept their reciprocal interactions negatively feedback in physi-
ologically normal ranges, only, for a given PC.

2. In the terms of decerebration with characteristic higher MF activity, DRM activated PC firings on both of MF-CF inputs.

3. The same effect was observed in anesthetized animals; DRM caused activation both of the inputs even then, when some of
the PC CF inputs appeared deeply inactive.

4. PC temperature dependent variable activities with intermittent inhibitions appeared to be temperature independent under
DRM irradiation with strong cancellations of very high variances in PC firing frequency despite the DRM energy absorption by cere-
bellum.

5. DRM dependent PC firing activity possibilities have experimentally been demonstrated.

Conclusion: Cerebellar PC machine can be easily managed by electromagnetic fields, very likely, due to the cell’s unique property
to reduce all kinds of different afferent information into two.

Key Words: Cerebellum, Purkinje cell, microwaves.
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Erkek Sicanlarda Elektromanyetik Alana Maruz Kalma
Hipokampusta Katekolamin Diizeyini Artirir

Electromagnetic Field Exposure Increases Catecholamine Concentrations in
Hippocampus in Male Rat

Kemal Balikci?, Selim Kutlu®, Ergul Alcin®, Mete Ozcan®, ihsan Serhatlloglua, Mustafa Poyr‘az",
Haluk Kelestimur?, Bayram Yilmaz?
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OZET

Amac: Glinimtizde elektromanyetik alana (EMA) maruz kalmanin biyolojik etkilerini konu alan arastirmalarin sayisi giderek artmakta-
dir. Fakat, EMA ve beyin nérotransmitterleriyle ilgili arastirmalar az sayidadir. Biz bu ¢alismada sicanlarin hipokampusundaki katekolaminer-

jik norotransmitterler noradrenalin (NA) ve dopamin (DA) konsantrasyonlari tizerinde EMA’ya maruz kalmanin olasi etkilerini arastirdik.

Gereg ve Yontem: Calismada 6 grup Wistar sican kullanildi. Hayvanlara, bir elektromanyetik sinyal treteci kullanilarak 900 ve
1800 MHz frekanslarda bir ve 5 saatlik periyotlar halinde EMA uygulandi. Kontrol gruplari ise 1 ve 5 saat stireyle ayni ortamlarda tu-
tuldular fakat, EMA'a maruz kalmadilar. Deneylerin sonunda btittin hayvanlarin dekapitasyonunu takiben beyinler hizli ve hassas bir
sekilde cikarilarak hipokampus dokulari diseke edildi. Hipokampus dokularina 0.1 M HCl asit ¢6zeltisi kullanilarak homojenizasyon uy-
gulandi. Bu homojenatlardan NA ve DA konsantrasyonlari yliksek performansli sivi kromatografisi ve elektrokimyasal detektor siste-
mi kullanilarak analiz edildi.

Bulgular: EMA uygulama NA konsantrasyonunu 900 ve 1800 MHz frekanslarda bir (p< 0.05) ve 5 saatlik periyotlarda (p< 0.01
ve p< 0.001, sirasiyla) istatistiksel olarak anlamli sekilde artirdi. Benzer bir sekilde hipokampustaki DA dtizeyi de 1800 MHz uygulama
sonrasli hem bir saat hem de 5 saat grubunda anlamli olarak yuksekti (p< 0.05).

Yorum: Bu calismanin bulgulari EMA’ya maruz kalmanin hipokampustaki katekolaminerjik nérotransmitter dtizeylerinde énemli
degisikliklere yol agtigini gostermektedir. EMA maruz kalan sicanlarda hipokampusdaki NA ve DA konsantrasyonlarinin degismesi, 63-
renme ve bellek stireglerini olumsuz yénde etkileyebilir.

Anahtar Kelimeler: Elektromanyetik alan uygulama, hipokampus, katekolamin, sican.

ABSTRACT

Objective: There is growing number of studies on the biological effects of electromagnetic field (EMF) exposure. However, re-
ports on EMF and brain neurotransmitters are limited. In this study, we have investigated the possible effects of EMF exposure on
concentrations of catecholaminergic neurotransmitters, noradrenalin (NA) and dopamine (DA), in the rat hippocampus.

Materials and Methods: Six groups of adult male Wistar rats were used. EMF was performed on the rats at 900 and 1800 MHz
frequencies by using an electromagnetic signal generator for periods of one and five hours. Control groups were set at same conditi-
ons without exposing EMF. At the end of the experiments, all animals were decapitated. The brains were rapidly removed from all ani-
mals, and hippocampus tissues were dissected out. These hippocampus samples were homogenized in 0.1 M hydrochloric acid. Con-
centrations of NA and DA were determined by using high performance liquid chromatography with electrochemical detector system.

Results: EMF exposure significantly increased the NA concentrations at 900 and 1800 MHz frequencies in the hippocampus com-
pared to the respective control values in one hour (p< 0.05) and five hours groups (p< 0.01 and p< 0.001, respectively). Similarly, DA
levels in the hippocampus were increased at 1800 MHz frequency both one and five hours groups (p< 0.05).

Conclusion: Results of the present study indicate that EMF exposure causes significant alterations in catecholaminergic neurot-
ransmitter levels in the hippocampus. We suggest that changes in the DA and NA content in the hippocampus may negatively affect
learning and memory status in rats undergone EMF.

Key Words: Electromagnetic field exposure, catecholamine, hippocampus, rat.
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Diyabetik Fare Modelinde Klopidogrelin Agri Esigi Uzerine Etkilerinin
Hot Plate Testi ile Incelenmesi

Investigation of the Effects of Clopidogrel on the Pain Threshold in the Hot Plate Test in the
Diabetic Mouse Model
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OZET

Amacg: Elektrofizyolojik, davranissal ve biyokimyasal calismalarda prinerjik P2X reseptérlerinin agri sinyallerinin iletiminde rol oy-
nadigi gosterilmis olmasina ragmen pirinerjik P2Y reseptérlerinin rolleri ile ilgili bilinenler agik degildir. Bundan dolayr bu calismada
P2Y12 reseptdr antagonisti klopidogrelin diyabetik farelerde agri esigi lizerine olan etkilerinin ortaya ¢ikarilmasi amacland.

Gereg ve Yontem: Deneylerde 25-30 g agirliginda olan BALB-C cinsi erkek fareler kullanildi. Farelerde diyabet olusturmak icin
streptozosin (150 mg/kg) intraperitonal olarak uygulandi. Kuyruktan alinan kanda glukoz konsantrasyonu 300 mg/dL'yi gecen fare-
ler diyabetik kabul edildi. Toplam 40 fare dért gruba béltindd: Kontrol grubu (n= 10) ve klopidogrel gruplari; 1 mg/kg (n= 10), 10
mg/kg (n= 10) ve 30 mg/kg (n= 10). istatistiksel analizlerde one-way ANOVA testi kullanildi.

Bulgular: Kontrol grubunda agri esigi degerleri ortalama 20.5 + 0.7 sn olarak élgtildd. 1, 10 ve 30 mg/kg dozlarda klopidogrel uy-
gulamasindan dnce agri esigi degerleri her bir grup igin sirasiyla 21.5 + 0.6, 21.5 + 0.8 ve 20.9 + 0.8 sn 6lgtildu. Otuzuncu dakikada
agri esigi sirasiyla 25.8 £ 2.5, 30.9 + 2 (p< 0.01) ve 34.6 + 2.2 (p< 0.001) sn'ye yukseldi. Altmisinci dakikada agri esigi degerleri 28 +
2.5(p<0.05),30.3 + 1.4 (p< 0.01) ve 32.6 = 3.1 (p< 0.001) sn olarak Olgtildui. Doksanincr dakikada agri esikleri 25.3 £ 1.5, 27.4 + 2.1
(p< 0.05) ve 27.7 £ 1.8 (p< 0.01) sn'ye cikti. YUz yirminci dakika ise 10 ve 30 mg/kg klopidogrel uygulanan gruplarda agri esikleri 24.9
+ 1.3 (p< 0.05) ve 25.6 + 1.5 (p< 0.01) olarak 6lctildu. Ytz ellinci dakika ve sonraki Glclimlerde gruplar arasinda ortalama agri esikle-
rinde anlamli farklilik yoktu.

Yorum: Bu calismanin bulgulari klopidogrelin belirgin bir sekilde ve doz badimli olarak agri esigini artirdigini géstermektedir.
Anahtar Kelimeler: Agri, klopidogrel, P2Y12.

ABSTRACT

Objective: Electrophysiological, behavioral, and biochemical studies revealed that purinergic P2X receptors plays a role in pain
transmission, although the involvement of P2Y receptors remains unclear. Therefore, the aim of the present study was to evaulate
the effects of P2Y12 receptor antagonist clopidogrel on pain thresold in diabetic mice.

Materials and Methods: Experiments were performed on adult male BALB-C mice weighing 25-30 g. Mice were made diabe-
tic by intraperitonal injection of streptozotocin (150 mg/kg). Diabetes was defined when the tail blood glucose concentration was >
300 mg/dL. A total of 40 mice were divided into four groups: control group (n= 10) and clopidogrel groups; 1 mg/kg (n= 10), 10
mg/kg (n=10) and 30 mg/kg (n= 10). Statistical analysis were tested by one-way ANOVA.

Results: The mean of pain threshold of the control group was 20.5 + 0.7 sec. The mean of pain threshold before the administ-
ration 1, 10 and 30 mg/kg clopidogrel was 21.5 + 0.6, 21.5 + 0.8 and 20.9 + 0.8, respectively. At 30 min following injection, the
mean of pain threshold was 25.8 + 2.5, 30.9 + 2 (p< 0.01) and 34.6 + 2.2 (p< 0.001), respectively. At 60 min, 28 + 2.5 (p< 0.05),
30.3 £ 1.4 (p<0.01) and 32.6 £ 3.1 (p< 0.001). At 90 min, 25.3 + 1.5, 27.4 £ 2.1 (p< 0.05) and 27.7 £ 1.8 (p< 0.01). At 120 min,
10 and 30 mg/kg clopidogrel was 24.9 + 1.3 (p< 0.05) and 25.6 = 1.5 (p< 0.01), respectively. At 150 min and next measurement,
there was no significant difference among groups.

Conclusion: The result of this study demonstrate that clopidogrel produced significantly and dose-dependently increase in pain
threshold.

Key Words: Clopidogrel, pain, P2Y12.
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WAG/Rij Sicanlarda Lamotrijinin ﬁn-Uyaran Aracili inhibisvon Uzerine Etkisi

Effects of Lamotrigine on Prepulse Inhibition of WAG/Rij Rats

Ipek Feride Komsuoglu, Oguz Mutlu, Firuzan Yildiz Akar, Faruk Erden, Giiner Ulak
Kocaeli Universitesi Tip Fakultesi, Farmakoloji Anabilim Dali, Kocaeli, Turkiye

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

OZET

Amag: On-uyaran aracili inhibisyon (PPI, prepulse inhibition), sensorimotor kapilamanin élctilebilir bir seklidir. On-uyaran aracili in-
hibisyonun bozulmasi, disaridan gelen uyarilarin islenerek cevaba dénusturdlmesi ile iliskili filtre edici zihinsel fonksiyonlardaki bozuk-
lugu yansitir. Sizofreni, huntington hastaligi, Parkinson hastaligi, tourette sendromu, obsesif kompulsif bozukluk, temporal lob epilep-
sisi gibi néropsikiyatrik hastaliklarda PPI'nin bozuldugu bildiriimistir. Absans epilepsi en sik gdértlen primer jeneralize epilepsi nobeti-
dir. Ozellikle absans epilepside tercih edilen bir ilag olan lamotrijin, voltaja duyarli sodyum kanallarini stabilize edip, glutamat salinimi-
ni engelleyerek etki gsterir. Bu calismada, absans epilepsi ile sensorimotor kapilama fenomeni arasindaki iliskiyi arastirmak amacry-
la, genetik absans epileptik (WAG/RIj) sicanlarda sensorimotor kapilama fenomeninde bozukluk olup olmadigi; ve wistar ile WAG/RIij
sicanlarda lamotrijinin (15,30 mg/kg, IP) bu fenomen tizerine etkisi incelendi.

Gereg ve Yontem: Deneylerde akustik irkilme refleksi dlctim cihazi kullanilarak, uyaran verilmesi ve irkilme refleksinin él¢tim ba-
samaklari bilgisayar yazilimi tarafindan kontrol edildi. % PPI degerinin azalmasi duyusal-motor stizme islevinde bozulma olarak deger-
lendirildi. Sonuclarin dederlendiriimesinde kontrol wistar ve WAG/RIj sicanlar arasindaki fark student t-testi, lamotrijinin % PPI lzeri-
ne etkisi ANOVA, posthoc Dunnett testi ile degerlendirildi.

Bulgular: Bulgularimiza gére, % PPI, WAG/Rij sicanlarda kontrole gére dustik bulundu (p< 0.0001; t: 5.25). Lamotrijin (15,30
mg/kg) kontrol sicanlarda % PPI deg@erini degistirmezken (p> 0.05, F: 4.75), WAG/Rij sicanlarda % PPI degerini arttirdi (p< 0.0001,
F: 229.53).

Yorum: Calismamizda, WAG/Rj sicanlarda sensorimotor kapilama fenomeninin bozuldugu ve lamotrijinin bu bozulmayi dtizelte-
bildigi gbzlemlenmistir.

Anahtar Kelimeler: On-uyaran aracili inhibisyon, lamotrijin, WAG-Rij.

ABSTRACT

Objective: Prepulse inhibition (PPI) is a measurable form of sensorimotor gating. Disruption of PP, reflects the impairment in the
neural filtering of mental functions that are related with the transformation of an external stimuli to a response. Impairment of PPI
is reported in neuropsychiatric ilness such as schizophrenia, huntington’s and parkinson’s diseases, tourette syndrome, obsessive com-
pulsive disorder and temporal lobe epilepsy. Absence epilepsy is a type of primary generalized epilepsy. Lamotrigine is an antiepilep-
tic that is preferred in absence epilepsy and acts by stabilizing the voltage gated sodium channels. In this study, in order to clarify
the relationship of absence epilepsy with sensorimotor gating, we investigated if there is a sensorimotor gating deficit in genetically
absence epileptic rats and examined the effects of lamotrigine (15,30 mg/kg, IP) on this phenomenon on wistar and WAG/Rij's.

Materials and Methods: Acoustic startle response system was used and measurement of startle reflex was controlled by a com-
puter. Decreasement in PPl % accepted as disruption in sensory-motor filtration function. The difference between the wistar and
WAG/Rij rats are evaluated by student t test; the effects of lamotrigine on PPl % are evaluated by ANOVA, Dunnetts test.

Results: PPl % was low in WAG/Rij rats compared to controls (p< 0.0001, t: 5.25). While lamotrigine had no effect on the PPI
% in control rats (p> 0.05, F: 4.75) it enhanced the PPl % value in WAG/R]j rats (p< 0.0001, F: 229.53).

Conclusion: It is observed that there is a disruption of PPl in WAG/Rij's and this disruption could be reversed by lamotrigine.

Key Words: Prepulse inhibition, lamotrigine, WAG-RIj.
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Akut Torakal Medulla Spinalis Lezyonunda Hiperbarik Oksijenin Sinir lyilesmesi Uzerine Etkisi

The Effect of Hyperbaric Oxygen on Nerve Healing at Acute Thoracic Spinal Cord Injury

Taner Dag’cf', Kamil Dayana, Mete Ertiirk3
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OZET

Amag: Bu calismada, deneysel omurilik hasarinda (OiH) uygulanan HBO (hiperbarik oksijen) tedavisinin iyilesmeye tizerine etkisi
arastirildi.

Gereg ve Yontem: Sprague-Dawley cinsi 48 adet erkek sican kullanildi. Omurilik hasari ekstradural olarak T9-11 seviyesine yer-
lestirilen anevrizma klibi ile uygulandi. Gruplar HBO almayan OiH grup ve kontroli ile ameliyat 6ncesi HBO uygulamasi, ameliyat son-
rasi HBO uygulamasi, ameliyat éncesi ve sonrasi HBO uygulamasi ile bunlarin her birinin sham kontrol gruplari seklinde hazirlandi.
Omurilik 6rneklerinin biyokimyasal sonuglari ile sicanlarin fonksiyonel iyilesmeleri karsilastirildi.

Bulgular: Laminektomi ile OIH'li grup karsilastinldiginda SOD, GPx, dtizeylerinde anlamli artma (p< 0.05) NOS ve NO dtizeylerin-
de (p< 0.05) anlamli azalma yapilan travmanin yeterli oldugunu géstermistir. OiH; preop OIH ile karsilastinldiginda NOS ve NO dtizey-
lerinde anlamli artma (p< 0.05), postop OiH ile karsilastirildiginda SOD dtizeylerinde anlamli azalma (p< 0.05) NOS ve NO dtizeylerin-
de anlamli artma (p< 0.05) bulundu, OiH ile prepost OiH karsilastirildiginda SOD ve GPx dtizeylerinde anlamli azalma (p< 0.05) NOS
ve NO dtizeyinde anlamli artma (p< 0.05) bulundu, preop OiH ile postop OIH karsilastirildiginda SOD dlizeyinde anlamli azalma (p<
0.05) saptandi, PreopOiH ile PrepostOIiH karsilastirildiginda yine SOD dtizeylerinde anlamli azalma (p< 0.05) bulundu, PostopOiH ile
PrepostOiH karsilastirldiginda ise GPx dtizeylerinde anlamli azalma (p< 0.05) saptand.

BBB skorlamasina gére yapilan fonksiyonel iyilesmede ise OiH grubuna gére postop OIH ve prepost OIH'li gruplarda anlamli du-
zelme (p< 0.05) bulundu. Katalaz dizeylerinde ise hicbir grup arasinda anlamli bir fark saptanmadi.

Yorum: HBO uygulamasi torakal spinal sinir hasarinda biyokimyasal parametrelerde ve fonksiyonel iyilesmede yararli bulunmus-
tur. HBO uygulamasi ameliyat éncesi ddnemde yararli olsa da ameliyat sonrasi dénemde yarari katlanarak artmaktadir.

Anahtar Kelimeler: HBO, omurilik hasari, superoksit dismutaz, GPx.

ABSTRACT

Objective: In this study, the effect of HBO (hyperbaric oxygen) therapy on healing in experimental spinal cord injury was add-
ressed via the comparison of HBO's effectiveness with preoperative, postoperative or preoperative and postoperative administration.

Materials and Methods: 48 male Sprague-Dawley rats (200-250 g) were used. 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 preop SCI were com-
pared, a significant increase (p< 0.05) was detected in NOS and NO levels, while the comparison of SCI and postop SCI 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 preop OIH
and postop SCl indicated a significant decrease in SOD levels (p< 0.05), while the same significant decrease in SOD levels was obser-
ved in the comparison of preop SCI and prepost SCI (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 postop SCI and prepost SCI, 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 pos-
toperative period.

Key Words: HBO, spinal cord injury, superoxide dismutase, GPx.
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Gebelik Sirasinda Alinan Etanoliin Yavru Sican Hipokampus Morfolojisi Uzerindeki Etkileri

The Effects of Prenatal Exposure to Ethanol on the Morphology of Developing Rat Hippocampus

Birsen Elibol Can, ilknur Dursun, Ahmet Kerim Uysal, Sinan Canan, Ewa Jakubowska Dogru
Orta Dogu Teknik Universitesi, Biyolojik Bilimler Boluma, Ankara, Tarkiye

Department of Biological Sciences, University of Middle East Technical, Ankara, Turkey

OZET

Amag: Bu calismanin amaci, anne karninda ylksek dozda kronik etanole maruz kalmis sicanlarda erginlesmeyle gértilen davra-
nissal ve morfolojik iyilesme mekanizmalarinin arastirilmasidir.

Gereg ve Yontem: Hamile sicanlara etanol, gebeligin 7-20. glinleri arasinda guinltik 6 g/kg vticut agirhgi olacak dozda intragast-
rik yolla verildi. Kontrol ve alkole maruz kalmis sican gruplarinin dogumdan sonraki degisik zamanlarda (P10 (insanlarda gebeligin so-
nuna denk), P30 (ergenlik ¢cadi) ve P60 (geng-eriskin), hipokampal CA1, CA2 + CA3 ve dentat girustaki toplam ana néron sayisinda-
ki degisimler stereolojik metodlarla arastirildi ve bu degisiklikleri davranissal performanslariyla karsilastirabilmek icin juvenil (P30) ve
geng-ergin (P75) sicanlara davranis testleri yapildi.

Bulgular: Acik alan ve arti labirent testinde, ne juvenil ne de eriskin fotal alkole maruz kalan sican yavrularinda Iékomotor hipe-
raktivite ve anksiyete seviyesinde bir degisiklik kaydedilmedi. Alkol grubundaki davranissal bozukluklar sadece ergenlik (juvenil) déne-
minde ve Morris Su Labirentinde yer 6grenmede anlamli gecikme ve yer tercihi testinde daha dtistik performans olarak gértildu. His-
tolojik ¢alismalarin sonucunda hipokampusun tiim U¢ bélgesinde de hticre kaybi yerine ana néron sayisinda artis gézlendi. En buytk
néron artisi, kontrol grubunda P30-P60, alkol grubunda ise P10-P30 déneminde izlendi.

Yorum: Kaydedilen davranis sonuglari fonksiyonel bir iyilesmeyi isaret etmektedir. Calismamizda P60. gtinde gruplar arasinda hem
hticre sayisinda hem davranis testlerinde fark gérilmemesinin yaninda, P30. gtlintinde daha ytiksek sayilarda ndron tespit edilen alkol
grubu davranis deneylerinde kontrollere gére daha dustik performans gdsterdiler.

Anahtar Kelimeler: Davranis, fétal alkol, hipokampus, sican, stereoloji.

ABSTRACT

Objective: The aim of the present study was to examine the correlation between behavioral and morphological recovery occur-
ring during maturation in rats exposed to prenatal ethanol consumption.

Materials and Methods: The pregnant rats were administered ethanol in a daily dose of 6 g/kg body weight by intragastric in-
tubation throughout 7-21 gestational days. Using stereological methods, the total number of principal neurons in the hippocampal
CA1 and CA2 + CA3 regions and dentate gyrus were estimated at the postnatal day P10, (third trimester equivalent in human), P30
(puberty), and P60 (young-adult). Parallel to the cell counts, the behavioral tests were ran on the juvenile (P30) and young-adult (P75)
pups.

Results: Neither hyperactivity nor a change in the anxiety level was observed in fetal-alcohol rats as assessed by the open field
and the plus maze test. The cognitive deficits including slower rate of spatial learning in the Morris water maze and the lower per-
formance level in the probe trial were recorded only in the juvenile fetal-alcohol pups. Stereological studies revealed an increase in
the neuron number in both control and alcohol group in the course of maturation. In fetal-alcohol pups, the highest increase of
both dentate granular cells as well as CA pyramidal neurons was observed between P10-P30, while in the control groups, betwe-
en P30-P60.

Conclusion: The cognitive deficits which were observed in juveniles ameliorated in young-adults implying a functional recovery
during maturation. Interestingly, increased total number of hippocampal neurons in fetal-alcohol rats at P30 corresponded to their
poorer performance on the hippocampus-dependent cognitive tasks.

Key Words: Behavior, hippocampus, prenatal alcohol intoxication, rat, stereology.
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Eriskin Sicanlarda Kronik inorganik Civa Zehirlenmesinde Konviilsiyon Esiginin
Pentilentetrazol ile Degerlendirilmesi: On Calisma

Assessment of Convulsion Threshold in Adult Rats After Chronic Mercury Intoxication Using
Penthylenetetrazole: Preliminary Study

Vedat Evren, Aysegiil Keser, Gonil 0. Peker
Ege Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali, [zmir, Turkiye
Department of Physiology, Faculty of Medicine, University of Ege, Izmir, Turkey

OZET

Amag: Civa dokularda proteinlerin stilflir grubuna baglanarak onlarin yapisini bozar. Dokularda uzun stire kalan civanin, nérolo-
jik, davranigsal ve bilissel bozukluklara yol actigi ve gelisimsel dénemdeki sicanlarda epileptik nébet esigini dustirdtigu gdsterilmistir.
Bu calismada kronik civa zehirlenmesinin eriskin erkek sicanlarda nébet esigini ne sekilde etkiledigini degerlendirmek amaclanmistir.

Gereg ve Yontem: Bu calismada, her grupta 5 adet olmak Uzere Sprague Dawley ttiru sicanlar kullanilmistir. Kontrol grubuna
normal su, civa grubuna da inorganik civa iceren igme suyu (20 mg/L) uygulanmistir. Her kafeste tek olarak bulunan sicanlarin agir-
liklari ve ictikleri su miktari calismanin baslangicinda ve haftada bir élctilmUsttir. Dért hafta sonunda civa uygulamasi kesilerek normal
su uygulamasina gecilmistir. Civa yarilanma dmruntin 3 kati stire sonra (120 gtin sonra), sicanlara subkonvdilsif dozda pentilentetra-
zol (38 mg/kg, IP) uygulanmis ve nébet davranislari Racine skalasina gére degerlendirilmistir.

Bulgular: Pentilentetrazol uygulamasi sonucunda eriskin sicanlarda, kronik civa alan grup ve kontrol grubu arasinda nébet esigi
agisindan herhangi bir fark bulunamamistir.

Yorum: Sonuglarimiz literatur esliginde degerlendirildiginde civanin toksik etkilerinin temelde gelismekte olan sinir sistemi tzerin-
de oldugdu, eriskinlerin civa hasarina daha dayanikli oldugu dustindlebilir. Calismamizin ileri asamasinda, bu davranis bulgusu histolo-
jik incelemeyle birlikte degerlendirilecektir.

Anahtar Kelimeler: Civa zehirlenmesi, pentilentetrazol, konvtilziyon, sican.

ABSTRACT

Objective: Mercury binds to sulphur groups of proteins in tissue and alters their structure. Studies have shown that mercury re-
tains in tissues for long times and may cause neurological impairment, behavioral and cognitive changes. Mercury toxicity around de-
velopmental period has been shown to result in tendency for epilepsy in adult rats. The aim of this study to investigate the asses-
ment of chronic mercury intoxication on convulsion threshold in adult male rats.

Materials and Methods: Ten Sprague Dawley rats were experimented in two groups (n= 5, each). Rats were kept separately
in cages. Control group received tap water and mercury group received inorganic mercury in their tap water (20 mg /L). Weight and
amount of consumed water of rats were measured at the beginning and every week over four weeks. Mercury administration then
stopped and continued with regular tap water. Four months later (3 half lifes) the rats were given subconvulsive pentilenetetrazole
(38 mg/kg, IP) and convulsion behavior was assessed using Racine Scale.

Results: It has not found any significant difference between groups in terms of convulsion threshold.

Conclusion: These results indicate that mercury compounds rather show their toxicity on developing nervous system and adults
are much resistant to these effects. This study requires further histological correlation.

Key Words: Mercury intoxication, pentilenetetrazole, convulsion and rat.
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Merkezi Sinir Sisteminde Kadmiyum Siilfatla [Cd504] Birlikte Verilen Nitrik Oksit Sentaz (NOS)
inhibitorlerinin Lipid ve Protein Miktarlarina Etkisi

Effect of NOS Inhibitors Applied with Cadmium Sulphate On Lipid and Protein Quantities in the
Central Nervous System

Mehmet Emin ﬁnger1, Hayri Gem:,‘2
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OzZET

Amag: Bu calismada sican somato-motor korteksine uygulanan kadmiyum silfat (CdSO,) sonrasinda spesifik nitrik oksit sentaz
(iNOS) enzim inhibitérd aminoguanidin (AG) ve NO 6ncusu olan L-arjinin (L-Arg)‘in beyin ve beyincikteki toplam lipid ve protein du-
zeylerine etkisi arastirildi.

Gerec ve Yontem: Bu amacla kontrol, serum fizyolojik, kadmiyum, Cd + L-Arg ve Cd + AG olmak Uizere 7'ser sicandan (Wistar
albino) olusan 5 grup olusturuldu. Kontrol ve serum fizyolojik gruplari hari¢ diger tim gruplara ait sicanlarin sol beyin hemisferine
(Bregmanin lateraline) tek doz olarak 0.0021 mg/kg CdSO,, intrakortikal yoldan enjekte edildi. Serum fizyolojik grubuna ise ayni ha-
cimde serum fizyolojik uygulandi. Cd + AG grubu ve Cd + L-Arg grubuna kadmiyum uygulamasini takiben sirasiyla 100 mg/kg AG ve
1000 mg/kg L-Arjinin 15 guin surreyle glinde 2 kez olmak tzere intraperitoneal yoldan verildi. Kontrol grubu ise hicbir isleme tabi tu-
tulmadi.

Bulgular: Kontrol grubuyla karsilastirildiginda; kadmiyum grubunda toplam lipid ve protein miktarlarinin anlamli dlclide azaldig
(p< 0.05), Cd + L-Arg grubundaki azalmanin ¢cok anlamli oldugu (p< 0.01), Cd + AG grubunda ise yine anlamli derecede azalma ol-
dugu (p< 0.05) g6zlendi.

Yorum: Elde edilen sonuglar, kadmiyumun toksik etkiye sahip oldugunu gdéstermektedir. Ayrica sicanda kadmiyum nérotoksisite-
sinin spesifik NOS inhibitéru olan AG tarafindan azaltildigi, buna karsin L-Arjininin kadmiyumdan kaynaklanan toplam lipid ve prote-
in miktarlarindaki azalmayi artirdidi ve bu nérotoksik etkide NO'nun da rol aldigi séylenebilir.

Anahtar Kelimeler: Kadmiyum stilfat, merkezi sinir sistemi, lipid ve protein dtzeyleri, aminoguanidin, L-arjinin.

ABSTRACT

Objective: In this study, it was investigated that the effects of aminoguanidine (AG), a specific NOS inhibitor and L-Arginine (L-
Arg), a NO precursor on the total lipid and protein quantities in the brain and cerebellum of Wistar albino rats following CdSO,, in-
jection into the somato-motor cortex.

Materials and Methods: Five groups of rats (n= 7 per group) were formed as control, saline, cadmium, Cd + L-Arg and Cd +
AG respectively. Except for the control and saline groups, rats in the other groups received single dose 0.0021 mg/kg intracortical
CdSO, in the left hemisphere, lateral to Bregma. Saline group received the same volume of saline. Cd + AG and Cd + L-Arg groups
intra-peritoneally received 100 mg/kg doses of AG and 1000 mg/kg doses of L-Arg twice a day for 15 days following the intracorti-
cal CdSO,, injections, respectively. Control group received no treatment or any surgical procedure.

Results: When compared to control group; the total lipid and protein quantities significantly decreased in cadmium group (p< 0.05),
decreasing in Cd + L-Arg group was very significant (p< 0.01). Also in Cd + AG group the total lipid and protein quantities significantly
lower than that of the control group (p< 0.05).

Conclusion: The present results show that cadmium has neurotoxic effects in the rats. In addition, our findings suggest that the
toxic effect of CdSO, was decreased by specific NOS inhibitor AG in rats. However, L-Arg appeared to augment the toxic effect of
CdSO, and also NO plays a role in this toxic effect.

Key Words: Cadmium sulphate, central nervous system, lipid and protein quantities, aminoguanidine, L-arginine.
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Origanum Onites ve Karvakroliin Antiinflamatuvar Etkisinin Karsilastirmal Olarak Arastirilmasi

A Comparative Investigation on the Antiinflammatory Action of Carvacrol
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OZET

Amag: Karvakrol, sentetik olarak elde edilen ve ayni zamanda dogada 6zellikle Labiatae Uyesi olan bitkilerin ucucu yaglarinda ytik-
sek miktarlarda bulunan monoterpen yapisinda bir bilesiktir. Origanum onites, halk arasinda ¢esitli agrilar, artrit, astim ve infeksiyon-
lar gibi hastaliklarin tedavisinde eskiden beri kullanilan bir bitkidir. Bu calismada Origanum onites ugucu yadi ile karvakroltin sicanlar-
da antiinflamatuvar etkilerinin karsilastirmali olarak arastirilmasi amaclanmistir.

Gereg ve Yontem: Origanum onites ugucu yadi (Bati Anadolu, 100 mg/kg IP) ve karvakroltin (100 mg/kg IP) sicanlarda plantar
%2 formalin enjeksiyonu ile olusturulan penge &demi lzerindeki antiinflamatuvar etkileri calisiimistir. Karvakrol, O. onites ucucu yagdi
ve ¢bzlcl olarak kullanilan DMSO gruplarinin édem cevaplari pletismometre ile penge yalama cevaplari sayi ile 6lctilmus ve sonuglar
tek yonld varyans analizi post hoc Tukey HSD anlamlilik testi ile istatistiksel olarak degerlendirilmistir.

Bulgular: O. onites ve karvakrollin ilk 45 dakikada antiinflamatuvar etki gésterdikleri, penge yalama yanitlari agisindan karvak-
roltin daha az etkili oldugu bulunmustur. Penge yalama etkisine karsi etkinin daha uzun oldugu gézlenmistir.

Yorum: Karvakroliin antiinflamatuvar ve analjezik etkili bir bilesik oldudu, O. onites i¢inde bulunan karvakrolden baska diger bi-
lesiklerin antiinflamatuvar etkisi nedeniyle O. onites ve karvakrol degerleri arasinda farkliliklar bulundugu, bu olasi antiinflamatuvar ve
analjezik etkili bilesiklerin saptanmasi icin yeni calismalarin yapilmasinin gerekli oldugu sonucuna variimistir.

Anahtar Kelimeler: Antiinflamatuvar etki, karvakrol, Origanum onites, formalin testi.

ABSTRACT

Objective: Carvacrol is a synthetic and also a natural compound especially found in high amounts of essential oils of several
plants like Labiatae family. Origanum onites is used in folk medicine against many types of pain, arthritis, asthma and infections. The
aim of the present study is to investigate antiinflammatory actions of carvacrol and essential oil of Origanum onites.

Materials and Methods: Antiinflammatory actions of Origanum onites essential oil (of West Anatolia; 100 mg/kg IP) and car-
vacrol (100 mg/kg IP) were studied on rats of paw oedema, induced by plantar injection of %2 formaline. Data of the three groups
consisting of carvacrol (100 mg/kg IP), O. onites essential oil (100 mg/kg IP) and DMSO which used to dissolve test substances, we-
re measured by plethysmometer and counting of paw licking. Data were statistically evaluated by one way variance and post hoc Tu-
key HSD multiple comparison analysis.

Results: O. onites and carvacrol were observed to exhibit antiinflammatory actions in the firt 45 minutes but were inactive on

90 minutes and a carvacrol was less active than O. onites essential oil on paw licking responses which lasted more than antiinflam-
matory actions.

Conclusion: Carvacrol and O. onites essential oil was found to possess antiinflammatory and analgesic actions on the rat paw
oedema. Observation of differences of the responses of O. onites and carvacrol suggested the presence of additional active compo-
unds in the O. onites oil which requires further investigations.

Key Words: Antiinflammatory action, carvacrol, Origanum onites, formaline test.
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Resveratroliin Sican Frenik Sinir-Hemidiyafram Preparatina Etkisi

Effect of Resveratrol on Rat Phrenic Nerve-Hemidiaphragm Preparation

Ash Zengin, Asiye Nurten
Istanbul Universitesi, Deneysel Tip Arastirma Enstitust, Sinirbilim Anabilim Dali, Istanbul, Turkiye

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

OZET

Amacg: Resveratrol tizlim ve sarapta bulunan, iyi bilinen polifenolik bir mikrokomponenttir. Bircok calismada, resveratroltin vasku-
ler hastaliklar, kanser, viral infeksiyonlar ve nérodejeneratif hastaliklar gibi patolojik durumlarda koruyucu ajan olarak etki gésteren
Ozellikleri bildirilmistir. Resveratroltin bilinen bu &zelliklerine ragmen periferik sinir sistemine etkileri tam olarak bilinmemektedir. Bu
nedenle calismamizda sigan sinir kas kavsagi preparatinda resveratroltin etkileri arastirimistir.

Gereg ve Yontem: Frenik sinir hemidiyafram preparati Wistar albino sicanlardan izole edildi ve dogrudan ve dolayl olarak uya-
rildi. Resveratrol igin uygun derisim (62.5 uM) hemidiyaframin tekli kasilma yanitlari hesaplanarak bulundu. Resveratrollin etkisi, uy-
gulamadan énceki ve sonraki kasilma yanitlarinin degisim ytizdesi olarak ifade edildi. Kasilma yanitlari tek yénlti ANOVA ve Tukey-Kra-
mer testi ile analiz edildi.

Bulgular: Resveratrol, dogrudan uyari ile olusan kasilma yanitlarinin 20. dakikada bazal dederin %80.4 (+ 24.6)"line dlsmesine
neden olmustur. Kasiimalardaki bu azalma istatistiksel olarak anlamli bulunmustur (p< 0.05). Resveratrol uygulanmasiyla dolayl uya-
rilara karsi olusan kasiima yanitlari da 20. dakikada bazal degerin %92.2 (+ 17.6)'sine azalmistir. Bu azalma istatistiksel olarak anlam-
Il bulunmamistir.

Yorum: Resveratrol dogrudan ve dolayli uyarilara karsi olusan yanitlar baskilamig ancak dolayl kasilma yanitlarinda istatistiksel
olarak anlamli bir degisiklige neden olmamistir. Yapilan calismalarda, iskemik inme olusturulmus sicanlarda inmenin neden oldugu
motor performans bozukluklarinin uzun stireli resveratrol (20 mg/kg) uygulanmasi ile diizeldigi gdsterilmistir. Ancak bizim ¢alisma-
mizda kullanilan derisimdeki resveratrol kasiima yanitlarini baskilamaktadir. Calismamizda uygulanan derisimden daha farkl derisim-
lerde resveratrol uygulanmasiyla yanitlarin degisebilecedi ileri sdrdilebilir.

Destek: i.U.HADYEK No: 01.01.2006/10.

Anahtar Kelimeler: Hemidiyafram, resveratrol, sinir-kas kavsagi.

ABSTRACT

Objective: Resveratrol is a well-known grape and wine polyphenolic microcomponent. Numerous studies have reported interes-
ting properties of transresveratrol as a preventive agent against several important pathologies: vascular disease, cancer, viral infecti-
on and neurodegenerative processes. Although the biological positive effects of resveratrol are largely admitted, little is known abo-
ut the effects on peripheric nervous system. For this reason, we aimed to investigate effects of resveratrol on rat neuromuscular junc-
tion (NMJ) preparation.

Materials and Methods: The phrenic nerve- hemidiaphragm preparation isolated from Wistar albino rats and stimulated directly
and indirectly. The optimal concentration of the resveratrol was determined by computing single contractions of the hemidiaphragm.
The effect of resveratrol is denoted as the changing percent of the twitch responses before and after the treatment. We analyzed
twitch responses by one-way ANOVA and Tukey-Kramer test.

Results: Resveratrol is supressed direct responses to 80.4% (+ 24.6) of basal values at 20" minutes. This decrement is found sta-
tistically significant (p< 0.05). Twitch responses to indirect stimulus, decreased 92.1% (+ 17.6) of basal values by applying resveratrol.

Conclusion: Resveratrol suppressed direct and indirect responses but did not cause any significant differences on indirect res-
ponses. It has been shown that, chronic treatment with resveratrol (20 mg/kg) prevented motor impairment in ischemic stoke indu-
ced rats. But the dose of resveratrol that we used, suppressed the twitch responses in our study. It could be suggest that different
doses of resveratrol have distinct effects on NMJ.

Support: |.U.HADYEK No0:01.01.2006/10.

Key Words: Hemidiaphragm, neuro muscular junction, resveratrol.
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IgG Uygulanan Septik Sicanlarda intranéronal Kapiller

Intraneuronal Capillary in Septic Rats Administered IgG
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OZET

Amag: Bir néronun hticre gévdesinin icinden o néronun yasamsal islevlerini desteklemek tizere gecen bir kapiller damarin varligi-
na son derece siradisi bir olay olarak bakilmakta ve bu konuda literattirde kisitl sayida calisma bulunmaktadir. Isik mikroskobu kulla-
nilarak, tavsan fasiyal motor néronlarinda intrandronal bir kapiller damar varligi gésterilmis (Cammermeyer, 1963), elektron mikros-
kobun biyolojik materyal arastirmalarinda kullanima girmesiyle sican serebral korteksinde intranéronal bir kapillerin ince yapisi tanim-
lanmistir (Schultz, 1967). Kortikal displazi ve ndbetleri olan bir cocugun temporal lobunda intranéronal kapiller bir damar varligi bil-
dirilmistir (Venita, 1993). Calismamizda, ¢ekal legal perforasyon (CLP) yontemi ile sepsis olusturulan genc eriskin Sprague-Dawley di-
si sicanlarda 1gG'nin néronal dlizeyde etkileri arastirlmistir.

Gereg ve Yontem: CLP sonrasi 24. saatte, hayvanlara sol ventriktilden perflizyon-fiksasyon uygulanmis ve takiben serebral kor-
teks ve hipokampus bélgelerinden alinan 6érneklere elektron mikroskobik takip islemleri yapilmistir.

Bulgular: Beynin serebral korteksinden alinan kesitlerde bir kapiller damarin néron gévdesinden gectigi ve néron zari ile herhan-
gi bir temasi olmadigi tespit edilmistir. intranéronal kapiller damarin dtizglin bir endotel yatagina sahip oldugu ve endotel hticresine
bitisik bir perisit varligi izlenmistir. Néronun dtizgtin bir akson ve apikal dendrite sahip oldugu gértilmdsttir. Néronun akso-aksonal si-
napslarinin bulundugu saptanmis ve yakinlarinda baska néronlarda izlenmistir.

Yorum: Bu calismada gdsterilen intranéronal kapillerin, septik kosullar sirasinda néronal kaybin azaltilmasina yonelik olarak anji-
yogenezin uyarilmasi sonucunda olustugu, aracisiz ve en kisa stire iginde hizmet vermeye yénelik bir amag icin néron gévdesinden
gectigi sdylenebilir.

Anahtar Kelimeler: Sepsis, IgG, intrandronal kapiller.

ABSTRACT

Objective: Intraneuronal capillary for neuronal blood supply is regarded as extremely uncommon with fairly limited reports in li-
terature. An intraneuronal capillary was described in the facial motor neurons in rabbits by light microscopy (Cammermeyer, 1963).
Later, it was shown in rat cerebral cortex by electron microscopy (Schultz, 1967). In a case report, intraneuronal capillary was reve-
aled in the temporal lobe of a child with seizures (Venita, 1993). In our study, sepsis was induced by cecal ligation and perforation
(CLP) and IgG was injected 5 min before CLP surgery in young female Sprague-Dawley rats to show alterations in neuronal morpho-
logy.

Materials and Methods: After 24 h from CLP induction, transcardiac perfusion-fixation was performed. Cerebral cortex and hip-
pocampus regions of brains were processed for electron microscopy.
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Results: In one of the sections from cerebral cortex, a capillary was observed to penetrate a neuronal cell body without any in-
terference with neuronal plasma membrane. The intraneuronal capillary had a regular capillary bed with an adjacent pericyte. The
axon and the apical dendrite of the neuron was clearly observed. The neuron presented axo-axonal synapses and other neurons we-
re also observed in the vicinity.

Conclusion: Regarding the experimental conditions it may be postulated the intraneuronal capillary may have emerged through
an angiogenic process that occurred against neuronal loss under septic conditions, which led to an immediate penetration of the ne-
uronal cell body for a supportive function.

Key Words: Sepsis, 1gG, intraneuronal capillary.
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