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Tirk Toplumunda Bas-Boyun Tiimorii Hastalarmda Alkol Dehidrogenaz 1C Genotip ve Alel
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Study of Alcohol Dehydrogenase 1C Genotype and Allele Frequencies in Head and
Neck Tumors Patients in Turkish Population
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OzZET

Alkol dehidrogenaz (ADH) ve aldehid dehidrogenaz (ALDH) enzimleri etanol metabolizmasinda rol oynayan baslica enzimlerdir.
Etanolden ADH oksidasyonu ile olusan asetaldehid, toksik ve reaktif bir metabolittir. Alkolik karaciger hastaliginin ve alkolle iliskili tu-
morlerin patogenezinde asetaldehidin rolt oldugu bildirilmistir (1). ADH1C (eski adiyla ADH3) genetik polimorfizm gd&steren bir en-
zimdir. Toplumumuzda saglikli géndilltilerde ADH1C alel sikliklari daha énceki bir ¢alisma ile saptanmistir (2) .

Amag: Alkolle iliskili bas-boyun ttimérii (epidermoid kanser) olgularinda ADH1C genotip ve alel frekanslarini saptamak idi. ileri ca-
lismalarda bu polimorfizmin bas boyun tiimért (epidermoid kanser) patogenezindeki olasi roltintin aydinlatiimasi planlanmaktadir.

Hastalar ve Yontem: Bas boyun tliméru (Epidermoid Ca) olgularindan kan érnekleri toplandi (n= 50). Lékositlerden DNA izolas-
yonu yapildi. Yabanil (ADH1C *1) ve mutant (ADH1C *2) alellerin sikliklarini saptamak amaciyla PCR sonrasinda endontikleaz (Sspl)
restriksiyonu yontemi kullanildi (3).

Bulgular: Genotip sikliklart ADH1C *1/*1, ADH1C *1/*2 ve ADH1C *2/*2 icin sirasiyla %58 (Guven araligi (GA)= 50-65), % 38
(GA=32-44) ve %4 (GA= 2-6) idi. ADH1C *1 ve ADH1C *2 alel frekanslari sirasiyla % 77 (GA=0.71-0.83) ve % 23 (GA=0.17-0.29) ola-
rak saptand.

Yorum: ADH1C alel frekanslarinin bas-boyun tliméru (Epidermoid Ca) olgularinda saptanmasinin ardindan halen hasta grubu ile
benzer epidemiyolojik ézeliklere sahip kontrol grubu bulmaya calisiimaktadir. Kontrol grubunda benzer sekilde genotipleme islemi ya-
pilacak, daha sonra bulgular hasta grubuna ait bulgular ile karsilastirilacaktir.

Bu calisma Pamukkale Universitesi Tip Fakdiltesi Arastirma Birimi Baskanligi'nca (2007TPF001) desteklenmistir.
Anahtar Kelimeler: ADH1C genetik polimorfizmi, alkolle iliskili ttimérler, Tlrk toplumu.

ABSTRACT

Alcohol dehydrogenase (ADH) and aldehyde dehydrogenase (ALDH) are primary enzymes which play role in ethanol metabolism.
Acetaldehyde produced from ethanol by ADH oxidation, is a toxic and reactive metabolite. The role of acetaldehyde in the pathoge-
nesis of alcoholic liver disease and alcohol-related tumors had been reported (1). In our population ADH1C (formerly called ADH3)
allele frequencies in healthy volunteers had been detected with previous study (2).

Objective: To detect ADH1C genotype and allele frequencies in cases of alcohol-related head and neck tumors (Epidermoid can-
cer). In further studies we planned the clarification of the possible role of this polymorphism in the pathogenesis of head and neck tu-
mors (Epidermoid Ca).

Patients and Methods: Blood samples were obtained from patients (n= 50) with alcohol-related head and neck tumors (Epider-
moid cancer). The genomic DNA was isolated from peripheral blood leukocytes. For the detection of ADH1C *1 (wild type) and
ADH1C *2 (mutant) alleles, the restriction endonuclease (Sspl) method was used (3).

Results: Genotype frequencies of ADH1C *1/*1, ADH1C *1/*2 and ADH1C *2/*2 were 58 % (Confidence interval (Cl) = 50-
65) , 38% (Cl = 32-44) and 4 % (Cl = 2-6), respectively. ADH1C *1 and ADH1C *2 allele frequencies were 0.77 (Cl = 0.71-0.83) and
0.23 (Cl = 0.17-0.29), respectively.

Conclusion: After the detection of ADH1C allele frequencies, now we try to find the control subjects with similar epidemiologi-
cal properties. The genetic linkage with the clinical data will be analyzed with large number of patient samples in the future research
plan, and then results will be compared with patients groups.

This research was supported by the grant from Pamukkale University, Faculty of Medicine Research fund (2007TPFO01).
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Baskinhk, Elde Asimetri ve Dijital Formiiller

Dominance, Hand Asymmetry and Digital Formulae
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OZET

Amacg: Beyin hemisferlerinden biri baskin olarak kullaniimaktadir (1). Hemisferler arasinda anatomik ve fizyolojik asimetri mevcut-
tur. Acaba bu asimetri morfolojik olarak ele nasil yansimaktadir? Bu soruya cevap aramak ve solak ile saglak kisilerdeki el asimetrisi-
ni ortaya c¢ikarmak amaciyla bu calisma planlanmistir.

Gereg ve Yéntem: Calismamizda 164 Uiniversite 6grencisi tizerinde morfolojik Slctimler yapilmistir. Universitemiz klinik etik kurulun-
dan onay alinmis olup calismaya tam solak ve tam saglak olan &grenciler dahil edilmistir. Seksen yedi (55 saglak, 32 solak) kiz ve 77 (56
saglak, 21 solak) erkek 6grencinin, morfolojik olarak elin palmar uzunlugu, palmar genisligi, 1-5. parmak uzunluklari ve parmak bogum-
lar (distal, orta ve proksimal) ytizeyel anatomik yapilar gozetilere, 0.01/0.0005 mm okuma hassasiyetli dijital “caliper” ile élgtildu (2,3).
Ayrica el ve ayak dijital fomdilleri kaydedildi. Olctimler SPSS programi ile istatistiksel olarak degerlendirildi p< 0.05 anlamli kabul edildi.

Bulgular: Solak kizlarin saglaklara gére sol el palmar genisligi anlamli olarak buiytik, sol el 2. parmak distal bogum anlamli olarak uzun,
sol el 5. parmak boyu anlamli olarak uzun tespit edildi (p< 0.05). El dijital formdiltinde 3, 4, 2, 5, 1 sekline en az saglak kizlarda %54.54,
en fazla saglak erkeklerde ve %78.57 oraninda rastlandi. El dijital formdiltinde 3, 2, 4, 5, 1 sekline en fazla saglak kizlarda %45.46, en az
saglak erkeklerde ve %21.43 oraninda rastlanmistir. Solak erkeklerde ayak dijital formdiliinde ikinci parmagin digerlerinden uzun olmasina
daha sik rastlandi. Ayak dijital formdiliinde 2, 1, 3, 4, 5 sekline en fazla solak erkeklerde %47.70, en az solak kizlarda %34.40 oraninda
rastlanmistir. Solak kizlarin iki tanesinde 1, 3, 2, 4, 5 seklinde digerlerinde rastlanmayan ayak dijital formuildi gérilmdistdir.

Yorum: Calismamiz solak kizlarda elde morfolojik asimetri gdriildiguinu ortaya koymustur. Ayak dijital formdiltinde de solak kiz-
larda, digerlerinde rastlanmayan bir formuil tespit edilmistir. El cerrahisi yéntinden morfolojik l¢timler deger tasidigindan, gerek cer-
rahi gerekse protezlerin hazirlanmasi agisindan solak kizlardaki asimetri g6z 6ntine alinmalidir.

Anahtar Kelimeler: Baskinlik, el, asimetri, dijital formdil.

ABSTRACT

Objective: One of the brain hemispheres is dominantly used. There is anatomic and physiological asymmetry between the he-
mispheres. How is this asymmetry morphologically reflected in the hand? The present study was planned to find an answer to this
question and to reveal the hand asymmetry in right- and left-handed individuals.

Materials and Methods: In our study, morphological measurements were performed on 164 university students. After having
the ethical consent from the Ethical Committee of our university, completely left-handed and completely right-handed students we-
re included in the study. In 87 female (55 right-handed, 32 left-handed) and 77 male (56 right-handed, 21 left-handed) students, pal-
mar length and palmar width of the hand, as well as 15 to 5th finger lengths and finger digits (distal, medial and proximal) were me-
asured morphologically using a digital caliper with a reading sensitivity of 0.01/0.0005 mm by taking into consideration superficial
anatomic structures. Moreover, digital formula for hands and feet were recorded. The data were fed into the SPSS program, which
was used as the statistical method for the study and p value of < 0.05 is used for significance.

Results: Left hand palmar width was significantly greater, left hand 2nd finger distal digit was significantly longer, and left hand
5th finger length was significantly longer among left-handed females when compared to the right-handed (p< 0.05). The hand di-
gital formula of 3, 4, 2, 5, 1 was least frequently observed among right-handed females (54.54%) and most frequently observed
among right-handed males with a rate of 78.57%. The hand digital formula of 3, 2, 4, 5, 1 was most frequently observed among
right-handed females (45.46), and least frequently observed among right-handed males with a rate of 21.43%. The foot digital for-
mula in which the second finger is longer than the others was more frequent among left-handed males. The foot digital formula of
2,1, 3,4, 5 was most common among left-handed males (47.70%) and least common among left-handed females (34.40%). In two
of the left-handed females, an uncommon foot digital formula of 1, 3, 2, 4, 5 was found.
|
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Conclusion: Our study revealed that morphological hand asymmetry was observed among left-handed females. As for the foot
digital formula, an uncommon formula was also detected among left-handed females. Since morphological measurements are criti-
cally essential for hand surgery, the asymmetry in lefthanded females should be taken into consideration both for surgical and for
prosthesis preparation purposes.

Key Words: Dominance, hand, asymmetry, digital formula.
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Fetal Etanoliin Davranis Uzerindeki Etkilerinin Degerlendirilmesinde
Test Edilen Hayvanlarin Cinsiyet ve Yasinin Kritik Rolii

Animal’'s Gender and Age at Testing are Critical Factors in Evaluation of Fetal Ethanol
Effects on Behavior
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OzZET

Amag: Fetal etanollin bilissel fonksiyonlar tizerindeki etkileri ile alakali deneysel sonuclar verilen alkol dozu, stiresi, verilme yolu,
uygulanan davranis testinin tipi ve zorlugu, hayvanin soyu, yasi ve cinsiyeti gibi cesitli faktérlerden etkilenmektedir (1-3). Mevcut ca-
lismanin amaci ayni soydan gelen, anne karninda ayni etanol rejimine maruz kalan ve ayni davranissal teste tabi tutulan hayvanlarin,
fetal etanollin etkilerine karsi cinsiyete bagli hassasiyetinin ve davranis lzerindeki fetal alkoltin etkilerinin gelisim ve buytme sirasinda
nasil degistigini arastirmaktir.

Gereg ve Yontem: Hamile Wistar disi sicanlara gebeliklerinin 7. ve 21. glinleri arasinda intragastrik gavajla 6 g/kg viicut agirli-
gi/glin dozunda etil alkol (deney grubu) veya isokalorik sivi (kontrol grubu) verildi. Yavru sicanlara dogumlarindan sonra 32. ve 82.
glinlerinden baslayarak Morris su tankinda 4 gtinltik yer égrenme ve ardindan 5. gtinde test denemesi (probe trial) yapildi.

Bulgular: Cinsiyete ve yapilan muameleye bagl olmaksizin geng yavrular daha kéti performans sergilediler. Geng fetal etanola
maruz kalmis disi yavrular yasca ayni olan kontrol ve fetal etanola maruz kalmis erkeklere gére daha yavas 6grenme ve daha zayif
bellek belirtileri gosterdiler. Eriskin sicanlar arasinda fetal etanola maruz kalmis erkekler ayni yasta olan kontrol erkekleri ile karsilasti-
rildiginda daha yavas 6grenme sergilediler. Ancak, kontrol erkek sicanlar tlim diger gruplardan ¢ok daha iyi performansa sahiptiler.

Yorum:

1. Mekansal 6grenme ve bellek kapasitesi, geng-eriskin sicanlarla karsilastirildiginda, yavru sicanlarda genellikle daha dustikttir. Bu
nedenle davranis tzerindeki ilac etkilerini belirlemede deneklerin yasi gézéntinde bulundurulmasi gereken bir faktérduir.

2. Eriskin kontrol grubundaki erkeklerin disilerden daha Usttin olmalari, mekansal 6grenmede cinsiyetin bir diger 6nemli faktér ol-
dugunu gostermektedir.

3. Yas gruplari karsilastirildiginda, fetal etanole maruz kalmis yavru disiler ve genc-eriskin erkekler en ¢ok etkilenmis gruplardir.

Disilerin gencken fetal etanolden daha fazla etkilenmeleri her iki cinsiyetin etanolun olumsuz etkilerine karsi farkli hassasiyetlerinden
kaynaklanabilecegini fakat olgunlasma stirecinde disilerin etanola bagl eksiklikleri daha etkili telafi edebilmelerini géstermektedir.

Anahtar Kelimeler: Ogrenme, bellek, sican, fetal etanol, yas, cinsiyet.

ABSTRACT

Objective: Experimental results concerning effects of fetal ethanol (FE) on cognitive functions may be confounded by several fac-
tors such as dose, timing and way of ethanol administration, type and requirements of applied behavioral task, animal strain, age,
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and gender (1-3). The present study revisits the issue of gender differences in susceptibility to FE and the issue of endurance of FE
effects in experiments done on animals coming from the same genetic line, subjected in utero to the same ethanol regime, and tes-
ted in the same behavioral task.

Materials and Methods: Pregnant Wistar dams were intragastrically administered ethanol throughout GD 7-20, at the dose of
69/kg body weight /day. An isocaloric intubation control groups were included. Pups were tested for place learning in the water ma-
ze beginning on either PD 32 or P82; a probe trial was given on the fifth day.

Results: Age effect was yielded highly significant disregard of gender and treatment with poorer performance in juveniles. Ju-
venile FE females showed slower learning and poorer memory retention compared to age-matched controls and FE males. Conver-
sely, adult FE males showed slower learning compared to the age-matched controls with the latter significantly better than control
and FA females.

Conclusion:

1. Learning and memory capacity are generally lower in juvenile rats compared to young-adults therefore age is a confounding
factor in studies on age-dependent drug effects.

2. Another confounding factor is the sex-related difference in spatial learning between control adults with males superior to females.

3. Within the age groups, FE showed more profound effect in juvenile females and in young-adult males. The age- and gender-
related differences in FE effects on mnemonic functions in rats might be due to differential susceptibility of two genders to dama-
ging effects of FE, with females more affected as juveniles but showing more efficient compensation for ethanol-induced deficits du-
ring maturation.

Key Words: Learning, memory, rat, fetal ethanol, age, gender.

KAYNAKLAR/REFERENCES
1. Bond NW, Di Giusto EL. Psychopharmacol (Berl) 1977,52: 311-2.
2. Dudek BC, Abbott ME. Behavior Genetics 1984,14:1-19.
3. Zimmerberg B, Sukel HL, Stekler JD. Behav Brain Res 1991,42: 49-56.

Donme Yonii Tercihi, Yalanci Ihmal ve Psikotik Diisiinceye Egilim Arasindaki iliskiler

Relations Among Turning Preference, Pseudoneglect and Tendency to Psychotic Thinking
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OzET

Amag: Bireylerin kendi eksenleri etrafinda dénerlerken saga veya sola olmak Uzere bir yénu tercih ettikleri bilinmektedir. Bu
tercih, beyin yari kureleri arasindaki dopaminerjik aktivasyonla aciklanmaya calisiimistir. Ayrica dikkatin uzaysal dagiimindaki asi-
metrinin yol actigi yalanci ihmalin de dénme yonu egiliminde etkili olabilecedi dustintlmektedir. Calismamizin amaci, dopaminer-
jik aktivasyon ve yalanci ihmalin dénme yonu tercihi Gzerindeki etkisini sinamak ve bu egilimin farkl duysal modaliteler ile iliskisi-
ni arastirmaktir.

Gereg ve Yontem: Bu arastirmada nérolojik bir hastalik tanisi almamig, 18-31 yaslar arasinda, sag elli 36 (18 erkek, 18 kadin)
katiimcr yer aldi. Donme yénd tercihinin saptanmasinda Rotometre kullanildi. Rotometre kisinin glindelik hayatta kendi ekseni etra-
finda donls sayilarini saptayan bir élciim ve kayit cihazidir. Kemer tizerinde tasinabilen cihaz, bir elektronik pusula yardimiyla deney
katilimacisinin saga ve sola yaptigi 90°, 180° ve 360°lik kesintisiz donusleri kaydetmektedir.

Dénme yonu tercihinin yalanci ihmalle iliskisinin degerlendirilmesi igin Cizgi Bolme Testinin Landmark formu kullanildi. Serebral
asimetri ile iliskili oldugu bilinen bir diger test olan Bliytisel Distince Olcedi de ayni katilimcilara verildi. Dénme yénu egiliminin farkl
duysal modalitelerden etkilenmesinin arastirimasi amaciyla da Cizgiden Sapma Testi (Veering) uygulandi. Bu testte g6z bandi ve ku-
lak tikaclari yardimiyla gérme ve isitme duyusundan bagimsiz bir sekilde diiz bir cizgide ytirtirken saga ve sola yapilan sapmalar de-
gerlendirilmektedir.
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Bulgular: Katilimcilarin 360°'lik déntislerde anlamli olarak sola dénme egiliminde oldugu saptandi (p< 0.05). Cizgiden sapma tes-
tinde ise sapmalar arasinda anlamli bir yon farki bulunmadi. Bu testte dnemli bir parametre sayilan ilk sapmalardan saga dogru olan-
lar sola olanlardan anlamliya yakin olarak daha fazla bulundu (p= 0.06). Cizgi Bélme Testinde evrensel olan ve testimizde cizgilerin
sol yarisinin daha uzun olarak degerlendirilmesi seklinde kendini gésteren yalanci ihmal saptandi. Katilimcilarin Blydsel dustince pu-
ani ortalamasi 10.5 + 6.0 olarak hesaplandi. Rotometre ile Cizgiden Sapma Testi sonuclari arasinda anlamli korelasyon bulunmadi.
Cizgi BéIme Testi sonuclari ile ddnme tercihini dederlendiren testlerin sonuglari arasinda da anlamli korelasyon yoktu. Tek anlamli ko-
relasyon ¢izgi bdlme testi ve blytisel dUistince puanlari arasindayd.

Yorum: Arastirma bulgularina gére; insanlarda donme yénu tercihinde sola egilim, sag putamenin daha fazla dopaminerjik akti-
vasyonu ile aciklanabilir. Ancak bu egilim sabit degil, géreve ve kullanilan duysal modaliteye gére degisebilir. Bliytsel dtstincenin bi-
yolojik yani sag ve sol hemisferlerin islem kapasitesi ve aralarindaki iletisim ve denge ile iliskili olmalidir.

Anahtar Kelimeler: Dénme yénd, rotometre, dopaminerjik asimetri, yalanci ihmal, cizgi bélme testi.

ABSTRACT

Objective: It is well known that individuals tend to turn to the left or right side, and this preference has been explained by asym-
metric dopaminergic activation of the cerebral hemispheres. On the other hand, the other explanation of this fact is that asymmet-
ric feature of general attention mechanism could result in the direction of turning preference. This study aims to investigate the ca-
uses of turning preference, dopaminergic asymmetry or attentional asymmetry.

Materials and Methods: Thirty three right handed, between 18-31 years old individuals (18 women, 18 men) were voluntarily
taken as subjects, and no subject had any neurological symptoms. Turning preference was determined by belt mounted rotometer,
which measures continuing turn in 90°, 180° and 360°.

In order to determine the relation between turning preference and pseudoneglect, the line bisection task (Landmark test) was
used. The subjects were asked to fill in the Magical Ideation scale, which is an indicator for tendency psychotic thinking among “nor-
mal” subjects. In order to see the effect of different modality for turning preference, the Veering test was applied. In this task, sub-
ject is asked to walk on a line, as blind folded and ear plugged, and the side of first veer and number of veers for both sides are re-

corded.

Results: The subjects significantly tended to turn to the left in turning 360° obtained by rotometer. We did not find a sig-
nificant side preference in Veering task. The number of the first veer to the right side was more than that to the left side and
the difference was to be found marginally significant (p= 0.06). In the line bisection task subjects showed left-side underestima-
tion on the lines. The responses were consistent with so called “pseudoneglect” phenomenon. The mean of scores of subjects
for magical ideation was found to be 10.5 £ 6.0. There were no significant correlations between the turning preferences obta-
ined by the rotometer and by the Veering test. Also, a significant correlation between the results of line bisection task and tur-
ning preference was not found. The only significant correlation was found between the scores of magical ideation and line bi-
section task.

Conclusion: Our results suggest that turning preference in human subjects is related to asymmetrical dopaminergic activity in
putamen, but not seem to be related to attentional asymmetry. On the other hand, asymmetrical dopaminergic asymmetry has a
dynamic character and it was affected by sensorial modality that is used in a task. The scores of magical ideation may be affected
by general asymmetric organization of cerebral network.

Key Words: Turning preference, rotometer, dopaminergic asymmetry, pseudoneglect, line bisection task.

KAYNAKLAR/REFERENCES

1. Bracha HS.Asymmetric rotational (circling) behavior, a dopamine-related asymmetry: preliminary findings in unmedicated and never-medicated
schizophrenic patients. Biol Psychiatry 1987,22:995-1003.

2. Mohr C, Brugger P, Bracha HS, Landis T, Viaud-Delmon I. Human side preferences in three different whole-body movement tasks. Behav Brain
Res 2004,151:321-6.

3. Milner AD, Brechmann M, Pagliarini L. To halve and to halve not: An analysis of line bisection judgements in normal subjects. Neuropsycholo-
gia 1992,30:515-26.

4. Atbasoglu EC, Kalaycioglu C, Nalcaci E. Bdydsel distince Slcedinin Tirkce formunun dniversite égrencilerindeki gecerlik ve givenilirligi (Reliabi-
lity and validity of Turkish version of magical ideation scale in university students). Turk Psikiyatri Derg 2003;14:31-41.

Turk Norol Derg 2009; 15(Ek 1): 183-277 187 I



POSTERLER / POSTER PRESENTATIONS

Konvulsif Nébetlerin ve Uzun Sireli Karbamazepin Terapisinin Miks Form Epileptik Sican Kemik
Dokulari Uzerindeki Yan Etkileri

The Side-Effects of Convulsive Seizures and Long-Term Carbamazepine Treatment on the Bone
Tissues of Mixed Form Epileptic Rats

Sebnem Garip1, Deniz Sahin?, Adele Buskeys, Feride Severcan’
1 Orta Dogu Teknik Universitesi, Ankara, Turkiye
2 Kocaeli Universitesi Tip Fakultesi, Temel Tip Bilimleri B. Fizyoloji Anabilim Dali, Kocaeli, Turkiye
3 Hospital for Special Surgery, Mineralized Tissue Laboratory, New York, USA

OZET

Amag: Bu calismada konvulsif nébetlerin ve anti-epileptik ilag karbamazepin terapisinin, miks form epileptik sican kemigi tzerin-
deki olasi yan etkilerinin, molektiler dlizeyde Fourier Kizilétesi Déntstim (FTIR) spektroskopisi ve ortami bozmayan bir gértintlleme
yontemi olan FTIR mikroskobu ile incelenmesi hedeflendi.

Gerec ve Yontem: Genetik olarak absans epilepsili WAG/Rij irki 6 aylik erkek sicanlar; Grup 1: Kontrol grubu absans epilepsili si-
canlar (n=7); Grup 2: Miks form epileptik sicanlar (Absans epilepsi + odyojenik konvulsif nébet) (n=7); Grup 3: Miks form epileptik
sicanlar + Karbamazepin (50 mg/kg/gtin) (n= 7) olarak gruplandirildi. Antiepileptik ilag, serum fizyolojik icersinde 5 hafta boyunca
glinde 1 kez intraperitoneal olarak enjekte edildi. Sican femur, tibia ve bel omuru &rnekleri Fourier KizilStesi Dontistim Mikrospekt-
roskopisi ile incelendi. Detayli analizler icin kemik dokusunun mineral, matriks, kolajen, kristalinite, karbonat ve protein bantlarinin sid-
detlerinin/alanlarinin oranlarindaki degisimler kullanilarak, kemikteki biyomolekdiller hakkinda bilgiler elde edildi.

Bulgular: Fosfat ve protein bantlarinin alanlarini oranlayarak elde edilen mineral/matriks orani, konvulsif nébet ve karbamazepin
ila¢ gruplarinda, kontrol grubuna gdre anlamli bir diisme gostermistir (1). Ayni zamanda karbonat bant alaninin fosfat bandi alanina
oranlanmasiyla elde edilen bagil karbonat icerigi de kontrol grubuna kiyasla, konvulsif nébet ve ila¢ gruplarinda daha dustikttr (2). Amid
| protein bandinin altinda yer alan 1660 cm-1 ve 1690 cm-1 bandlarinin siddetlerinin orani, bize dokudaki kollajen ¢apraz baglari hak-
kinda bilgi vermektedir (2,3). Bu parametre konvulsif nébet ve ilag gruplarinda kontrol grubundan daha dustiktir. Bununla birlikte, fos-
fat bandinin altinda yer alan 1020 cm-1 ve 1030 cm-1 deki bandlarin siddetlerinin oranlanmasi ile élcilen kristalinite parametresinin né-
bet ve ila¢ gruplarinda kontrole gére daha ytiksek oldugu gézlemlenmistir (3). Yuksek kristalinite degeri kemikte osteoporoz riskinin be-
lirtisidir. ilac grubunda kristalinite degeri, konvulsif nébet grubundan daha ytiksektir.

Yorum: Bu calisma sonucunda hem konvulsif nébetlerin, hem de karbamazepin ilag terapisinin kemik dokularini zayiflattigi, kar-
bamazepin ilag terapisi gérmts sican kemik dokularindaki osteoporoz riskinin, konvulsif nébet grubuna gére daha fazla oldugu g6z
lenmistir.

Anahtar Kelimeler: Absans epilepsi, konvulsif nébet, miks form epilepsi, kemik, karbamazepin, fourier kiziltesi déntisim mik-
rospektroskopisi.

ABSTRACT

Objective: In this study, we aimed to investigate the possible side-effects of convulsive seizures and anti-epileptic drug carbama-
zepine treatment on mixed form epileptic rat bone, using Fourier transform infrared (FTIR) spectroscopy and a non-invasive imaging
technique, namely FTIR Microscopy on molecular level.

Materials and Methods: Genetically absence epileptic 6-months male WAG/RIj rats were grouped as; Group 1: Control absen-
ce epileptic rats (n=7); Group 2: Mixed form epileptic rats (Absence epilepsy + audiogenic seizures) (n= 7); Group 3: Mixed form epi-
leptic rats + carbamazepine (50 mg/kg/day) (n= 7). The anti-epileptic drug was injected intraperitoneally once a day during 5 weeks.
The rat femur, tibia and lumbar spine samples were investigated with Fourier Transform Infrared Microspectroscopy. For detailed
analysis, the changes in the ratio of the band intensity/area of mineral, matrix, collagen, crystallinity, carbonate and protein bands
of the bone tissues were used. Thus, the information about these biomolecules of bone was obtained.

Results: The mineral/matrix ratio which is obtained from the ratio of the band areas of phosphate and protein bands, was sig-
nificantly lower for convulsive seizure and carbamazepine treated groups than the control group in the cortical and trabecular part
of the bone (1). Also relative carbonate content that is calculated from the ratio of the band areas of carbonate and phosphate
bands, was lower for convulsive seizure and drug treated groups as compared to the control group (2). The ratio of the band inten-
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sity of subbands at 1660 cm-1 ve 1690 cm-1 under the Amide | protein band gives us the information about the collagen crosslinks
in the bone tissue (2,3). This ratio is lower for convulsive seizure and carbamazepine treated groups than the control group. Howe-
ver, the crystallinity value which is calculated by the ratio of the band intensity of the subbands at 1020 cm-1 ve 1030 cm-1 under
the phosphate stretching band, was higher for convulsive seizure and drug treated groups as compared to the control group (3).
Higher crystallinity value is an indication of an osteoporosis risk in the bone. Crystallinity value for the carbamazepine treated group
was also higher than the convulsive seizure group.

Conclusion: In this study, It was determined that both convulsive seizures and carbamazepine drug treatment impair the bone
tissues of epileptic rats. However, the osteoporosis risk in carbamazepine treated bone tissues was higher than the bone tissues of
the convulsive seizure group.

Key Words: Absence epilepsy, convulsive seizure, mixed form epilepsy, bone, carbamazepine, fourier transform infrared micros-
pectroscopy.
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Obstriiktif Uyku Apne Sendromlu Hastalarin Bilissel Etkilenmelerinin
Olaya lliskin Potansiyellerle Degerlendirilmesi

The Evaluation of Cognitive Deficits in Obstructive Sleep Apnea Syndrome Patients Through Event
Related Potentials
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OZET

Amac: Obstruktif uyku apne sendromu (OUAS), uykuda tekrarlayan st solunum yolu tikanikliklari nedeniyle kan oksijen satu-
rasyonunda azalma ve uyku béltinmesi ile karakterize bir hastaliktir (1). Bu hastalarda bircok sistemik problem gézlenmekle birlik-
te Gzellikle uyaniklik ve dikkat bozukluklari ile kendini gdsteren bilissel islev bozuklugu mevcuttur (2). OUAS ile iliskili bilissel bo-
zukluklar hem hipoksemi hem de dikkatteki azalmanin birlikte yol actigi bir sonugtur (3). Olaya iliskin potansiyeller, spesifik beyin
bélgelerinde uyaranlarin islenme streglerini yansitan pek cok bilissel islem sonucu Uretilen ve sacli deriden kaydedilen voltaj dalga-
lanmalaridir (4). Bu calismada, obstruiktif uyku apneli hastalardaki bilissel islev bozuklugunun olaya iliskin potansiyeller ile arastiril-
masl amaclanmistir.

Hastalar ve Yéntem: Calismamiza 34 OUAS hastasi (yaslari 28 ile 67 arasinda, 11 erkek, 23 kadin) ve 36 saglkli kontrol
denegi (yaslar 23 ile 60 arasinda, 12 erkek, 24 kadin) katildi. Olaya iliskin potansiyeller isitsel oddball paradigmasi kullanilarak,
10/20 elektrot yerlestirme sistemine gore Fz, Cz ve Pz bélgelerine yerlestirilen Ag-AgCl disk elektrotlar araciligiyla kaydedildi. He-
def uyaranlarin orani %20 idi. Hedef uyaranlar 2000 Hz, standart uyaranlar 1000 Hz frekansinda saf seslerden olusuyordu. 70
dB SPL siddetindeki sesler bir kulaklik araciligr ile uygulandi. Sesler rastlantisal bir sirayla sunuldu ve uyaranlar arasi stire 2000 ms
idi. Kaydedilen olaya iliskin potansiyeller yanitlarinin ortalamalari alindi; ardindan olaya iliskin potansiyeller yanitlarinin genlik ve
latans degerleri dlctildu. N100, P200 ve P300 dalgalarinin genlik ve latanslari tekrarlanan élctimler icin ANOVA testi ile analiz
edildi.

Bulgular: istatistiksel analiz sonucunda, OUAS hasta grubunda P300 genliklerinin anlamli olarak daha dtistik (p< 0.003), P300 la-
tanslarinin ise anlamli olarak daha uzun (p< 0.04) oldudu saptandi. Bu farkliliklar ttim kanallarda gézlendi. Bu iki grup arasinda N100
ve P200 yanitlarinin genlik ve latans degerleri arasinda ise anlaml bir farklilik bulunmadi.
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Yorum: Sonuclarimiz OUAS hastalarinin bilissel fonksiyonlarinin degerlendiriimesinde olaya iliskin potansiyellerin kullanish bir yéntem
oldugunu gdstermektedir. OUAS'In bilissel fonksiyonlar tzerindeki olumsuz etkileri olaya iliskin potansiyel yanitlari ile gézlemlenebilir.

Anahtar Kelimeler: Obstruktif uyku apne sendromu, bilissel fonksiyonlar, olaya iliskin potansiyeller, P300.

ABSTRACT

Objective: Obstructive Sleep Apnea Syndrome (OSAS) is characterized by desaturation in blood oxygen level and sleep fragmentation
because of repeated upper airway obstruction (1). Beside many systemic problems, especially cognitive dysfunction with arousal and atten-
tion defects are observed (2). OSAS related neurocognitive deficits are the results of a combination of both hypoxemia and decreased vigi-
lance (3). Event related potentials (ERPs) are scalp recorded voltage fluctuations, which reflect several cognitive processes generated within
specific brain regions during stimulus processing (4). In this study, we aimed to investigate cognitive dysfunctions in OSAS patients with ERP.

Patients and Methods: 34 OSAS patients (ages between 28 and 67 years, 11 males, 23 females) and 36 healthy control subjects
(ages between 23 and 60 years, 12 males, 24 females) participated in the study. ERPs were recorded from Ag-AgCl disc electrodes placed
on Fz, Cz, and Pz locations (10/20 system) using an auditory oddball paradigm. The target ratio was 20%. Target tones (2000 Hz) and
standard tones (1000 Hz) were binaurally presented by headphones at 70 dB SPL. The tones were presented in a random series with in-
terstimulus intervals of 2000 ms. Recorded ERP responses were averaged and amplitude and latency values of ERP waves were measured.
Amplitude and latency values of N100, P200, and P300 components were evaluated by repeated measures analyses of variance (ANOVA).

Results: Statistical analyses indicate that the P300 amplitudes were significantly lower (p< 0.003), and P300 latencies were sig-
nificantly longer (p< 0.04) in OSAS patients group. These differences have been observed at all leads. There were no significant dif-
ferences in latency and amplitude values of N100 and P200 responses between the two groups.

Conclusion: Our results suggest that event related potentials are useful methods for evaluating cognitive functions of OSAS pa-
tients. Negative effects of OSAS on cognitive functions could be observed with event related brain responses.

Key Words: Obstructive sleep apnea syndrome, cognitive functions, event related potentials, P300.
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Kokain ve Amfetaminle Regiile Edilen Transkript (CART) Yetersizlijine Sahip Karboksipeptidaz E
Nakavt Farelerde Kemik Yogunlugunun Azalmasinin Artan Kemik Doniisiimiiyle lliskilendirilmesi

Low Bone Density Associated with Elevated Bone Turnover in Carboxypeptidase E Knockout Mice
with Cocaine and Amphetamine-Regulated Transcript (CART) Deficiency

Tiilin Yanik", Niamh Cawleyz, Alicja Woronowicz®, Joan C. Marini®, Peng Y. Loh?

1 Ortadogu Teknik Universitesi Biyolojik Bilimler Bolimi, Ankara, Tirkiye

2 Section on Cellular Neurobiology, Program on Developmental Neuroscience Eunice Kennedy Shriver National Institute of
Child Health and Human Development, National Institutes of Health, Bethesda, MD 20892, USA
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OZET

Amacg: Karboksipeptidaz E (CPE) prohormon/pronéropeptitlerin islenmesini saglayan bir enzimdir. CPE geninin etkisizlestirildigi
(nakavt) farelerde CPE yetersizligi, prohormonlarin islenmesinin azalmasina yol agmaktadir; 6rnegin, instilin ve kemik olusumunu des-
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tekleyen bir néropeptit oldugu ileri stirtilen kokain ve amfetaminle regtile edilen transkript (CART) peptit hormonlari. Bu ¢alismamiz-
da, asir obez CPE-nakavt farenin azalmis kemik mineral derisimine (KMD) sahip oldugunu gdstermekteyiz. Bu farelerdeki duistik
KMD “nin aktif biyo-CART eksikliginden dolayr olustugunu ileri stirmekteyiz.

Gereg ve Yontem: CPE-nakavt farelerin kemikleri sol uyluk kemiklerinin KMD “si ¢ift enerji X-ray absorptiometriyle (DEXA) be-
lirlenmistir. Biyokimyasal metodlarla hem yabanil hemde nakavt farelerin serumlarinda kalsiyum, karboksi-terminal kollagen kroslinks
(CTX-1) ve osteokalsin miktarlari tesbit edilmistir. ProteinChip teknolojisi kullanarak hipotalamik ve serum CART formlari belirlenmis-
tir. Ayrica, Western blot yéntemiyle POMC (proopimelanocortin) proteinin drdinleri ve radyoimmlinssay yéntemiyle hipofizin néroin-
termediate lobundaki a-MSH miktari tesbit edilmistir.

Bulgular ve Yorum: CPE-nakavt hem disi hemde erkek farelerin sol uyluk kemiklerinin KMD'si yabanil farelerle karsilastirildigin-
da daha azdir (n= 16, 8 disi ve 8 erkek). Yabanil ttirlerde KMD 0.096 + 0.004 SEM g/cm? ve CPE-nakavt farelerde 0.085 + 0.002 SEM
g|/cm2 olarak belirlenmistir (p< 0.01). Nakavt farelerin serumlarinda kemik erimesinin ve yapiminin belirtecleri olan kalsiyum, CTX-1 ve
osteokalsinin ylksek miktarda bulunmasi nakavt hayvanlarda ytiksek oranda kemik erimesi ve ayni zamanda kemik dokusunun mik-
tarlarinin arttigini gostermektedir. Distik KMD, nakavt farelerde, kemik déngustintin kemik erimesinden daha az oldugunu gdéster-
mektedir. Bu durum farelerde hem hipotalamik hemde serum CART seviyelerinin az olmasiyla desteklenir. Yabanil farelerle karsilasti-
rildiklarinda nakavt farelerin serum PTH seviyeleri nomaldir; ancak, bu farelerde pro-popiomelanokortin, ACTH veya a-MSH'ye yeter-
siz duizeyde islenmistir. Ayrica, melanokortin 4 reseptdr ligandi olan a-MSH seviyeleri hipofizin nérointermediate lobunda yaklasik %80
oraninda azalmistir [444.1 ng/mL yabanil fare, n=7; 85.3 ng/mL nakavt fare, n= 8, p< 0.001]. Bu énemli azalma, CART ekspresyo-
nuyla artan kemik kuitlesine sahip MC4R-/- fareler ile CPE-nakavt farelerin neuroendokrinolojik olarak analog olduklarini gésterir; an-
cak, MC4R-/- farelerde goértlen bu &zelligin, yetersiz pro-CART islenmesi gértilen CPE-nakavt farelerde bulunmamasi CART'in kemik
olusumundaki énemli roltind destekler. Son olarak, pankreastan instlin salinimini arttirdigi bilinen ve osteoblastlardan salgilanan os-
teokalsin; ayrica, instlin duyarliigini artiran adipositlerden salgilanan adiponektin seviyelerinin artisi CPE-nakavt farelerin diyabetik sta-
tdleriyle iliskili olabilir.

Anahtar Kelimeler: Karboksipeptidaz E (CPE) nakavt fare, kokain ve amfetaminle regtile edilen transkript (CART), alpha-MSH,
kemik.

ABSTRACT

Objective: Carboxypeptidase E (CPE) is a prohormone/proneuropeptide processing enzyme. Deficiency of CPE in knockout (KO)
mice leads to poor prohormone processing and deficiencies in peptide hormones/neuropeptides e.g. insulin and cocaine- and amp-
hetamine-regulated transcript (CART), a neuropeptide implicated in promoting bone formation. We showed that obese CPE-KO mi-
ce have low bone mineral density (BMD) that is related to deficiency of bioactive CART levels in hypothalamus.

Materials and Methods: BMD was determined by dual energy X-ray absorptiometry (DEXA). Serum levels of calcium, carboxy-
terminal collagen crosslinks (CTX-1) and osteocalcin was measured with biochemical methods. ProteinChip technology was used to
determine hypothalamic levels of CART. Western blot techniques were utilized to detect POMC (proopimelanocortin) products and
radioimmunoassay was used to measure levels of neurointermdiate lobe of pituitary a-MSH.

Results: We report that CPE-KO mice which are extremely obese have low BMD. BMD in the left femur of both females and ma-
les was less in the CPE-KO animals compared to WT littermates (n= 16, 8 females and 8 males). WT BMD was 0.096 + 0.004 SEM
g/cm? versus CPE-KO mice have 0.085 + 0.002 SEM g/cm? (p< 0.01). The KO animals have elevated plasma calcium, and CTX-1 and
osteocalcin, indicators of bone resorption and formation, respectively, indicating elevated bone turnover in the KO animals. The low
BMD indicates that bone formation lags bone resorption in CPE-KO mice, which corroborates with their lack of hypothalamic and cir-
culating CART. Serum PTH was normal compared to wild-type littermates; however, POMC was inefficiently processed to ACTH or a-
MSH in these mice. The levels of a-MSH, the melanocortin 4 receptor ligand, in the neurointermediate lobe of the pituitary were re-
duced by ~ 80% [444.1 ng.mL WT, n=7 vs. 85.3 ng/mL KO, n= 8 p< 0.001]. This significant reduction renders it neuroendocrinolo-
gically analogous to the MC4R-/- mouse that showed increased bone mass through enhanced CART expression, however, this did
not occur in the CPE-KO mouse with defective pro-CART processing, further supporting a critical role of CART in bone formation. Fi-
nally, the increased levels of osteocalcin from osteoblasts, a peptide known to promote insulin release from the pancreas and adipo-
nectin from adipocytes to enhance insulin sensitivity, may be a response to the diabetic state of the animal.

Key Words: Carboxypeptidase E (CPE) knockout mouse, cocaine and amphetamine regulated transcript (CART), alpha-MSH, bone.
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Akut ve Kronik Amitriptilin ve Fluoksetin Uygulamalarinin Kaygi Diizeyine Etkilerinin Farelerde
Yenilik Uyaranina Bagh Siislenme Davranisi ile Degerlendirilmesi

Evaluation of the Effects of Acute and Chronic Treatments of Amitriptyline and Fluoxetine on anxi-
ety in Novelty-Induced Grooming Behavior in Mice

Oruc Allahverdiyev, iclal Hatipoglu, Nurhan Enginar

Istanbul Universitesi Istanbul Tip Fakultesi, Farmakoloji ve Klinik Farmakoloji Anabilim Dali, Istanbul, Turkiye

OZET

Amac: Akut amitriptilin ve fluoksetinin, deney hayvanlarinda kaygi dtizeyi tizerine etkileri ile ilgili bulgular celiskilidir (1-3). Fare
ve sicanlarin yenilik uyaranina bagl stslenme (timar) davranislarinda, mikro yapinin degerlendirilmesi ile kaygi-giderici ve kaygi-ben-
zeri etkilerin etkin bicimde &lctilebildigi éne strtimustir (4). Antidepresanlarin kaygi lizerine etkileri yinelenen uygulanimlarinda ve
kayg! dtizeyini ylkselten kosullar altinda daha belirgin olabilir. Akut ve kronik amitriptilin ve fluoksetinin kaygi dtizeyine etkinlikleri,
kayg! olusturan pentilentetrazol verilen farelerde stislenme ve motor aktivite élclimleri ile degerlendirildi.

Gerec ve Yontem: Bes gruba ayrilan erkek farelere, 14 glin serum fizyolojik, amitriptilin (5, 10 mg/kg) ve fluoksetin (5, 10
mg/kg) uygulandi (i.p.). Birinci gtin serum fizyolojik, amitriptilin veya fluoksetin ve 15. gtin serum fizyolojik injeksiyonundan 10 daki-
ka sonra serum fizyolojik veya pentilentetrazol (10 mg/kg) verildi (i.p.). On bes dakika sonra, bir algoritma ile 5 dakika yenilik uyara-
nina bagdli stislenme ve 10 dakika sahlanma ve motor aktivite élctimleri yapildi. Veriler Kruskall Wallis varyans analizi ve Dunn testi ile
degerlendirildi.

Bulgular: Akut uygulamada, 10 mg/kg amitriptilin (p< 0.01) ve pentilentetrazol ile birlikte 5 mg/kg amitriptilin (p< 0.01) veya 10
mg/kg fluoksetin (p< 0.01) ve kronik uygulamada, 10 mg/kg amitriptilin (p< 0.05) slslenme stiresini azaltti. Kronik uygulamada, 10
mg/kg fluoksetin genital bélge stislenmesini artirdi (p< 0.05). Akut uygulamada, 5 (p< 0.05) ve 10 (p< 0.01) mg/kg amitriptilin ve
pentilentetrazol ile birlikte 5 (p< 0.05) veya 10 (p< 0.01) mg/kg fluoksetin sahlanmayi ve pentilentetrazol ile birlikte 10 mg/kg amit-
riptilin (p< 0.05) toplam motor aktiviteyi azaltti.

Yorum: Amitriptilin, akut ve kronik uygulamada, stisleme stiresine etkisi ile kaygr giderici etkinlik gdsterdi. Benzer etkinlik, akut
uygulamada pentilentetrazol ile birlikte amitriptilin veya fluoksetin uygulamalarinda da ortaya ¢ikti. Ancak, stislenme stiresinde ve mik-
ro yapida kaygr-olusturucu veya kaygr-giderici etkinligi yansitan degisiklikler ortaya ¢ikmadi ve sahlanma tzerine etki kaygr olusturucu
etkinligi yansitti. Sonug olarak, fluoksetinin genital stislenmeyi artirmasi eski bulgulari desteklemekte, amitriptilin ve fluoksetinin kay-
g! Uzerine etkileri ile ilgili bulgular tutarlilik géstermemektedir (5).

Anahtar Kelimeler: Amitriptilin, fluoksetin, pentilentetrazol, stislenme, kaygi.

ABSTRACT

Objective: Findings for the effects of acute amitriptyline and fluoxetine on anxiety levels in animals are contradictory (1-3). It has
been suggested that the anxiolytic and anxiety-like effects can be measured effectively by evaluating the microstructure of novelty-in-
duced grooming behavior in mice and rats (4). The efficacy of antidepressants on anxiety may be more evident in repeated treatments
and anxiety-inducing situations. Effects of acute and chronic treatments of amitriptyline and fluoxetine on anxiety were evaluated by
grooming and motor activity measurements in mice given anxiogenic pentylenetetrazole.

Materials and Methods: Male mice were divided into 5 groups and injected (i.p) with saline (control), amitriptyline (5, 10
mg/kg) or fluoxetine (5, 10 mg/kg) for 14 days. Ten minutes following saline, amitriptyline and fluoxetine injections on day 1, and
saline injections on day 15, saline or pentylenetetrazole were given (i.p.) to animals in each group. Fifteen minutes later, animals we-
re observed for 5 minutes for the novelty-induced grooming activity using an algorithm and for 10 minutes for rearing and motor ac-
tivity measurements. Data were analyzed by Kruskall-\Wallis and Dunn test.

Results: In acute treatment, 10 mg/kg amitriptyline (p< 0.01) and pentylenetetrazole with 5 mg/kg amitriptyline (p< 0.01) or
10 mg/kg fluoxetine (p< 0.01) and in chronic treatment, 10 mg/kg amitriptyline (p< 0.05) reduced grooming time. In chronic treat-
ment, 10 mg/kg fluoxetine increased genital grooming (p< 0.05). In acute treatment, 5 (p< 0.05) and 10 (p< 0.01) amitriptyline and
pentylenetetrazole with 5 (p< 0.05) or 10 (p< 0.01) mg/kg fluoxetine reduced rearing and pentylenetetrazole with 10 mg/kg amit-
riptyline (p< 0.05) decreased motor activity.
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Conclusion: Amitriptyline showed anxiolytic activity with its effect on grooming time in acute and chronic treatments. Similar ac-
tivity was observed in acute treatments of pentylentetrazole with amitriptyline and fluoxetine. However, there were no differences
in time and microstructure of grooming in terms of anxiogenic and anxiolytic activity and the effect on rearing reflected anxiogenic
efficacy. In conclusion, though increase in genital grooming produced by fluoxetine supports previous findings, present results seem
inconsistent for the effects of amitriptyline and fluoxetine on anxiety (5).

Key Words: Amitriptyline, fluoxetine, pentylenetetrazole, grooming, anxiety.
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Siyatik Sinir (N. iscihadicus) Zedelenmesinde Metilprednisolon ve Rapamisinin lyilestirici Etkileri

The Recovering Effects of Methylprednisolone and Rapamycin on Sciatic Nerve Injury

Tiilin Firat?, Nilifer Ulas?, Aysel Kiikner!, Kaan Gider‘oglua, Hakan Terzi'

1 Abant Izzet Baysal Universitesi Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Bolu, Tirkiye
2 Abant lzzet Baysal Universitesi Tip Fakiltesi, Plastik ve Rekonstruktif Cerrahi Anabilim Dali, Bolu, Trkiye

OZET

Amac: Periferik sinirlerin fiziksel veya kimyasal hasara maruz kalmasi, duyusal ve motor néron fonksiyonlarini kaybederek hayat
kalitesini dtstirebilecek ciddi bozukluklara neden olabilir. Son 10 yilda, nérotrofin uygulanmasi gibi, sinir iyilesmesini uyarici etkileri-
ni gésteren terapétik calismalar yapilmistir (1). Rapamisin nérotropik ve néroprotektif etkileri saptanmis bir immuinstpresif ajandir
(2). Metilprednizolon’un (MP) ise, travma ve iskeminin etkisiyle olusan édem ve inflamasyonun zararli etkilerini azaltip, rejenerasyo-
nu saglayabilecedi ddstintilmektedir (3). Bu ylizden, olusturulan siyatik sinir zedelenmesine Rapamisin ve MP'nin iyilestirici etkisinin
olup olmadigi arastiriimistir.

Gereg ve Yontem: Calismada toplam 35 (250-350 g) adet eriskin erkek sican kullanildi. Kontrol, Sham-kontrol, Hasar, MP, Ra-
pamisin olmak tzere 5 grup olusturuldu.Tum hayvanlarin sol siyatik sinirine 5 dakika mikrovaskdler klemp ile basi uygulandi.Takip
eden 7 glin stiresince MP ve rapamisin gruplarina hergtin tedavi uygulandi. Deney sonunda siyatik sinir lezyon bdlgesi (core area) ¢i-
karilip %10 formaldehidle tespit edildi. Hazirlanan kesitler, Hematoksilen Eosin, Toluidin blue ve apoptozis icin TUNEL y&ntemiyle bo-
yanarak 1sik mikroskopta incelendi. Gruplardaki mast hticre sayilari ve TUNEL (+) hticreler sayilarak istatistiksel olarak karsilagtirildi.

Bulgular ve Yorum: Hasar grubunda miyelinli akson caplari genislemisti. Bazi aksonlarin miyelin kiliflarinin kayboldugu, akson yapila-
rinin dtizenli gérdndmund kaybettigi gézlendi. Perinéryum icindeki sinir lifleri etrafinda makrofaj ve lenfositlere rastlandi. Kan damarlarinin
genisledigi ve bol miktarda eritrositle dolu oldugu gértildi. Schwann hticrelerinde irilesme dikkat ¢ekti. Apoptotik hticre sayilari artmisti.

Tedavi gruplarinin her ikisinde de minimal iyilesme, miyelinli sinir liflerinin yapi ve ¢aplarinin normal yapiya daha benzer oldugu gérild.
Dikkat cekici olarak Rapamisin grubunda mast hticre sayilarinin arttigi gézlemlendi.

Anahtar Kelimeler: Siyatik sinir zedelenmesi, rapamisin, metilprednizolon, mast, apoptozis.

ABSTRACT

Objective: Expose of the peripheral nerves to physical and chemical injury can cause a severe functional impairment and to a
decrease in the quality of life because of sensory and motor loss of function. In the last decade, several therapeutic approaches such
as the administration of neurotrophins have been developed to stimulate the regeneration of the nerve (1). Rapamycin is an immun-
suppressant agent which has neuroprotective and neurotrophic effects (2). It's thought that methylprednisolone (MP) can be bene-
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ficial for providing regeneration and decreasing the harmful effects of edema and inflammation resulting from ischemia and trauma
(3). This study investigates whether rapamycin and MP has a recovering effects on sciatic nerve injury.

Materials and Methods: In this experiment, 35 adult male rats (250-350 g) in total were used. There were 5 groups classified
as, control, Sham-control, injury, MP, and Rapamycin. The injury was produced on left sciatic nerves of all rats by crushing with mic-
rovascular clemp about 5 minutes. During the following 7 days, treatment was administered to MP and rapamycin groups. At the
end of the experiment, core area of sciatic nevre was removed and exposed to 10% formaldehyde for fixation. Prepared sections we-
re observed under light microscope by staining with Hematoksilen Eosin, Toluidin blue and TUNEL method for apoptosis. The TUNEL
(+) cells and mast cells in groups were counted for statistical analysis.

Results: In injury group, the diameter of myelinizated axons enlarged. It was observed that myelin sheat of axons disappeared
and the regular structure of axons was degenerated. Macrophage and lymphocytes were found around of the nerve fibers in the pe-
rineurium. In addition, there was dilatation of blood vessels including lots of erythrocytes. Schwann cells were enlarged.

The number of apoptotic cells was increased. All two treatment groups, there were minimal improvement and the structure and
diameter of myelinizated nerve fibers were observed more similar to normal structure.

Interestingly, the number of mast cells was increased in Rapamycin group.

Key Words: Sciatic nevre injury, rapamycin, methylprednisolone, mast, apoptosis.
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Elk-1 ve RSK2 Proteinleri Arasindaki Etkilesim

Interaction Between Elk-1 and RSK2

Gaye Saginc, Ozlem Demir, Isil Aksan Kurnaz

Yeditepe Universitesi Mihendislik ve Mimarlik Fakiltesi, Genetik ve Biyomuhendislik Bolum, Istanbul, Turkiye

OzET

Amag: RSK2, ézellikle H3 histon proteinini fosforlamakla gérevli bir histon kinazdir (1). RSK2 genindeki mutasyonlar sonucunda,
zeka geriligi, anormal ytiz ve iskelet 6zelliklerine yol agan Coffin-Lowry sendromu ortaya ¢ikmaktadir (2). RSK2, ERK 1/2 tarafindan
fosforlandiktan sonra aktif hale gecer ve c-fos promoterina getirilir (1,3,4). Bu ¢alismanin amaci, RSK2'yi c-fos promoterina tasiyanin
Elk-1 transkripsiyon faktori ile etkilesmesi olup olmadiginin arastiriimasidir. Elk-1'in transkripsiyonel aktivasyonunun, RSK2 Greteme-
yen hticrelerde duismesi, bu hipotezi desteklemektedir (4).

Gereg ve Yontem: Bu projede, immtingoktlirme ve Western blot teknikleri ile RSK2 ve Elk-1 arasindaki olasi bir etkilesimin varli-
g1, RSK2 delesyon mutantlarinin molekdiler klonlama yontemiyle yaratiimasi yoluyla da RSK2 proteinine ait bolgelerden hangisinin bu
etkilesim icin dnemli oldugu arastirilmistir. Bunun yani sira, RSK2 delesyon mutantlarinin, Elk-1"in hticre igindeki lokalizasyonuna olan
etkisi, konfokal mikroskopi ile analiz edilmistir.

Bulgular ve Yorum: Western blot ve dizileme metodlari ile RSK2 delesyonlarinin, sirasiyla, buytkltkleri ve dizileri dogrulanmis-
tir. Diger calismalarimizin sonucunda, RSK2'nin Elk-1 ile etkilesim icinde oldugu gdsterilmistir. Bu etkilesimin c¢-fos promotorunun epi-
genetik regtilasyonu Uzerindeki rolti ve RSK2 Uzerindeki bélgeler hala incelenmektedir.

Anahtar Kelimeler: RSK2, Elk-1, ERK1/2, kinaz, c-fos.

ABSTRACT

Objective: RSK2 is a 90 kDa histone kinase that phosphorylates mainly histone H3 (1). Mutations in RSK2 gene were shown to
cause the Coffin-Lowry Syndrome, which has symptoms including mental retardation, as well as facial and skeletal abnormalities (2).
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RSK2 is activated upon phosphorylation by ERK 1/2 and recruited to the c-fos promoter (1,3,4). Our study aims to investigate whet-
her this recruitment of RSK2 is via interaction with a known regulator of the c-fos proto-oncogene, namely Elk-1. To support this
hypothesis, it was demonstrated that the transcriptional activation of Elk1 was decreased in cells that could not produce RSK2 (4).

Materials and Methods: In this project, this possible interaction of RSK2 and Elk-1 are investigated with immunoprecipitation
and Western blot methods, and the domain of RSK2 which is important for this interaction is being mapped through RSK2 deletion
constructs created upon molecular cloning technique. We have also attempted to analyze whether these RSK2 deletions have affec-
ted nuclear localization of Elk-1 using confocal microscopy.

Results and Conclusion: We used Western blot and sequence PCR to confirm sizes and sequences of deletion mutants respec-
tively. We have shown that RSK2 indeed does interact with Elk-1. The role of this interaction on the epigenetic regulation of c-fos
promoter is currently under investigation as well as RSK2 domains analysis.

Key Words: RSK2, Elk-1, ERK1/2, kinase, c-fos.
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Pediatrik Néroblastomlara Karsi Olasi llac Adaylarinin Taranmasi

Screening of Potential Drug Candidates Against Paediatric Neuroblastoma

Ash Dedeagag1, Kristen Smith?, Mayumi Fujitania, Berrak Caglayan1, Caglayan Unsal®, Berna Sarlyar‘s,

David R. Kaplan2’3, Isil Aksan Kurnaz'

1 Yeditepe Universitesi Miihendislik ve Mimarlik Fakiiltesi, Genetik ve Biyomiihendislik Balimii, Istanbul, Tiirkiye,
2 Sick Children Hastanesi, Hiicre Biyolojisi Programi, Toronto, Ontario, Canada
3 Toronto Universitesi, Molekiiler ve Tibbi Genetik Bolumu, Ontario, Canada
4 Istanbul Universitesi Eczacilik Fakiiltesi, Farmakognozi Anabilim Dali, Istanbul, Tiirkiye
5 Marmara Universitesi Miihendislik Fakiiltesi, Biyomuhendislik Bslum, Istanbul, Turkiye

OZET

Amag: NSroblastoma cocuklukta en ¢ok gértlen ekstrakraniyal (kafatasinin disinda) kati timdérdur. On bes yas altindaki cocuk-
larda gdrtilen kétd huylu timdrlerin %7'si ve pediyatrik onkoloji éltimlerin %15‘inden sorumludur (1). Bu kanser periferal sinir sis-
teminin sempatik sinir digdmlerindeki néral tag kék hticrelerinden dogar. Kemoterapi sonrasi niiksetmeye ve kemik iligine metas-
taz olmus hastalarda ytksek 6lim oranina (%70) neden olmasi karakteristik &zelliklerindendir. Bir Snermeye gére néroblastomanin
nuiksetmesinin sebebi kanser ilaglarina dayanikli kanser kék hticrelerine sahip olmasi olabilir. Yakin zamanda laboratuvarimiz kemik
iliginden heterojen, kdiltlirde kendi kendini yenilemek ve bagisiklik sistemi baskilanmis farelere 10 hticreye kadar hticre enjekte edil-
diginde tlimdr olusturmak gibi kanser kok hticreleri ézellikleri tasiyan hticreler izole etmistir (2). Yeni, toksik olmayan ve néroblas-
toma kék hticrelerini hedefleyen (neuroblastoma stem cells - NSC) ilaglari belirleyebilmek icin; acaba onlarin hizli §limind saglaya-
cak ve deri veya stinnet derisinden izole edilmis normal pediyatrik néral tag kék hticrelerine zarar vermeyecek ilaglar bulabilir miyiz?
sorusunu sorduk (3).

Gereg ve Yontem: Papaver cicedinden kansere karsi ézellikleri olan alkaloitler iceren ekstraktlari kullandik (4,5). Papaver dubi-
um subsp. lecogii tlrtinin toprak Ustu kisimlarinin sirasiyla petrol eteri ve dietileter ile tliketiimesiyle elde edilen iki ekstrakt (PE ve
DEE) ile P. polychaetum turlne ait alkaloit ekstrakti (A) olmak Uizere U cesit ekstrakt elde edildi. Bu ekstraktlar Sick Children hasta-
nesindeki hastalarin metastaz yapmis kemik iliklerinden izole edilen néral kok hticrelerine eklendi.
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Bulgular ve Yorum: Bu ekstraktlerden, P. polychaetum alkaloit ekstrakti NSC'lerin &limUnu tetiklemis ve normal néral tag kok
hticrelerine zarar vermemistir. Laboratuvarimiz bu ekstraktin aktive maddesini belirleyecek ve ilag taramasi bu maddeyle tekrarlaya-
caktir. Bu asamadan sonra hticre 6ltim mekanizmasi biyokimyasal ve molekdiler yontemlerle belirlenecektir.

Anahtar Kelimeler: Néroblastoma, kanser kék hticreleri, ilag taramasi, kanser terapisi.

ABSTRACT

Objective: Neuroblastoma is most common extracranial solid tumor, responsible for 7% of malignant tumors seen in patients
under 15 years and 15% paediatric oncology deaths (1). This cancer arises in the sympathetic ganglia of the peripheral nervous sys-
tem from neural crest stem cells, and is characterized by frequent relapse following chemotherapy and a high fatality rate in patients
who have metastasis to the bone marrow (over 70%). One hypothesis as to why neuroblastoma relapses is that it may contain can-
cer stem cells that are resistant to commonly used cancer drugs. Our laboratory recently isolated cells from bone marrow metasta-
ses with the properties of cancer stem cells; they are heterogenous, self-renew in culture, and form tumors in immunocompromised
mice with as few as 10 cells (2).

Materials and Methods: To identify novel non-toxic agents that may target the neuroblastoma stem cells (NSC), we asked whet-
her we could identify drugs that would induce their rapid death and not affect the survival of normal pediatric neural crest stem cells
isolated from the skin and foreskins (3). We used extracts from the Papaver flower, which contains alkaloids though to have anti-
cancer properties (4,5). Two extracts obtained by the consumption of the parts over soil of the Papaver dubium subsp. Lecogii kind,
respectively by petrol ether and diethyl ether (PE and DEE) and the alkoid extract of P. polychaetum kind were obtained. These ext-
racts were added to NSCs isolated from bone marrow metastases from patients from the Hospital for Sick Children.

Results and Conclusion: From this extracts, papaver polychaetum alkoloid extract induced the death of the NSCs and not the
normal neural crest stem cells. Our lab will identify the active substances in this extract. Drug screening will be repeated with this
substances. We will then identify the mechanism of cell death by biochemical and molecular methods.

Key Words: Neuroblastoma, cancer stem cells, drug screening, cancer therapeutics.
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Korku Sartlanmasina iliskin Bir Hesaplamali Model

A Computational Model for Fear Conditioning

Serkan Capkan, Neslihan Serap Sengér

Istanbul Teknik Universitesi Elektrik-Elektronik Muhendisligi Fakltesi, Istanbul, Turkiye

OZET

Amacg: Hesaplamali sinirbilimdeki basitlestirilmis modeller, beyindeki elektriksel ve kimyasal olaylarin bilissel stirecleri nasil olustur-
dugunu anlamak tzere, anatomik verilerden hareketle, bu stireglerin bilgisayar benzetimlerini ortaya koymaktadirlar. Bu alanda yapi-
lan ¢alismalardan duygusal streclere iliskin olanlar oldukca az olmakla beraber, Joseph LeDoux ve arkadaslari korku sartlanmasina ilis-
kin bir baglantisal model 6nermislerdir. Bu ¢alismada, 6nerilen modelin ses isareti ile sunulan bir rahatsiz edici isaret ile korku sartlan-
masini modelleyebildigi gosterilmistir (1).

Bu modelde, ses girisleri, sinir sisteminde motor ve duyumsal iletiler icin gegis merkezi olarak kabul edilen talamusta ilgili bélge-

leri uyardigi asamadan itibaren g6zéntine alinmistir ve talamusun iki farkli bélgesi, korteksin sese iliskin bélgesi ile amigdalaya yer ve-
rilmistir. Amigdala ¢ikislari buradan davranissal cikislari verecek yapiya iletildigi icin davranigsal cikislar olarak ele alinmistir.
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Gereg ve Yontem: Bu model, ele alinip (2)'de yeniden gerceklenmis ve (1)'de verilen sonuclar elde edilmistir. Bu ¢alismada
ise, (1)'deki modeldeki bazi baglanti ve yapilarda kimi degisiklikler yapilarak korku sartanmasina iliskin néral yapilar ve bu yapl-
lar arasindaki hasarin etkileri ve modelde ele alinmayan ikincil uyarana sartlanma ve sartlanmanin etkisinin silinmesi kisaca ince-
lenecektir.

Yorum: Hasarin etkileri icin korteksin sese iliskin bélgesinden amigdalaya ve talamusun MGv/PIN kismindan amigdalaya giden ki-
simlar ele alinacak ve elde edilen sonuglar incelenecektir.

Ayrica (3)'de s6zl edilen cevresel etkenlere karsida sartlanmanin gergeklesmesini modellenmek tizere modele bazi eklemelerde
bulunulacaktir. ikincil uyaran gérsel uyaran olarak kabul edilecek ve bunu modelde ifade edebilmek icin talamus'un gérsel bélgesi
Centromedian Nucleus (4) ve korteksin gdrsel uyaranlara iliskin kismi modele eklenecek ve sartlanma stireglerinin ardindan ¢evre uya-
ranini ifade eden gorsel uyaranlar uygulanarak bunlara da karsi sartlanmanin olup olmadigi incelenecektir.

Bu calismada gerceklestirilecek son bir gelistirme de, énerilen bu modelin, sartlanma sonrasinda sartlanilan uyaranlarin rahatsiz
edici uyaran olmadan bircok kereler daha uygulanmaya devam etmesi durumunda sartlanmanin unutulmasinin incelenmesi olacaktir.
Bunu gerceklestirmek tizere, model kullanilarak sartlanma strecleri normal bicimde gerceklestirilecek, bunun ardindan uygulanan ses-
ler tekrar tekrar uygulanarak modelin sartlanmayi unutup unutmadigi incelenecektir.

Anahtar Kelimeler: Hesaplamali model, korku sartlanmasi, ikincil uyarana sartlanma, sartlanmanin silinmesi.

ABSTRACT

Objective: The reduced models of computational modeling which are proposed to understand the impact of electrical and
chemical processes that take part in brain on the cognitive processes give rise to simulation results. Even though the work on
this area is very limited for the emotional processes, J. LeDoux and colleagues had proposed a connectionist model for fear con-
ditioning. In their work, they have shown that the model can realize fear conditioning due to a nociceptive input given with a
tone (1).

In their model, the auditory input has been considered from thalamus onward as it is considered to be the structure that relay
motor and sensory signals. So, two different substructures of thalamus, auditory cortex and amygdala with their feed-forward con-
nections are considered. As the output of amygdala stimulates the structures that cause behaviors, it is considered as behavioral
output.

Materials and Methods: This model of LeDoux et.al. has been verified in (2) and the results of the realized computational mo-
del were in harmony with those of (1). In this work, some connections and the structures of the model in (1) will be modified to in-
vestigate the deficiencies in fear conditioning and also the effect of secondary stimulus and extinction of fear conditioning will be
considered by enhancing the model given in (1).

Results: In order to accrete the effect of deficiencies, the connections between auditory cortex, MGv/PIN and amygdala will be
considered and the results obtained will be investigated.

Also, the effect of secondary stimulus on fear conditioning will be implemented in the model by enhancing the model with ad-
dition of the centromedian nucleus and the visual cortex as the secondary stimulus considered is a visual one.

The last enhancement to be considered is to model the extinction of fear conditioning, which will be realized by applying the pri-
mary stimulus for a number of times to the model without the nociceptive input once the fear conditioning is set up.

Key Words: Computational model, fear conditioning, conditioning to secondary stimulus, vanishing of condition.
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Spinoserebellar Ataksi Tip 1; Bir Aile
Spinocerebellar Ataxia Type 1; A Family
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OzET

Giris: Spinoserebellar ataksiler (SCA), serebellar tutuluma eslik eden dider néroanatomik yapilarin etkilenip etkilenmemesine ve
genetik 6zelliklerine gdre siniflandirilir. Spinoserebellar ataksi tip 1 (SCA-1) gbvde ataksisinin 6n planda oldugu gévde ve ekstremite
ataksisi ile baslayan, dizartri, yavaslamis veya kaybolmus sakkadik hareketlere, periferik sinir tutulumu yani sira piramidal bulgularin
eslik ettigi bir SCA tipidir. Klinik bulgulara kognitif etkilenme ve hastaligin ge¢ déneminde ekstrapiramidal bulgular eslik edebilir. Kli-
nik bulgular ortalama 4. dekadda (4-74 yas) baslar. SCA-1, 6. kromozoma lokalize edilmis, ataksin-1 genini kodlayan bir trintikleotid
tekrar hastaligidir. Hastalik siklik sirasina gére Gliney Afrika, Japonya, Hindistan, italya, Avustralya, Portekiz ve Brezilya toplumunda
gdrulmekte, Turkiye'deki insidansi bilinmemektedir. Bu calismada 4 kusak boyunca etkilenimin oldugu bir aile sunulacaktir.

Olgu: Elli yasindaki indeks olgu konusma bozuklugu, dengesizlik ve yirlime gticliigl yakinmasi ile klinige kabul edildi. N&rolojik
muayenede; sakkadik hareketlerde yavaslama, serebellar ve piramidal bulgular, vibrasyon duyusu dért yénli azalmis idi. EMG'de ak-
sonal polinéropati saptandi. Serebral nérogdriinttilemede belirgin derecede serebellar vermian atrofi ve orta serebellar pedinkdillerde
incelme ve hafif derecede atrofik degisiklikler saptanmistir.

Bulgular ve Yorum: Klinik, radyolojik elektrofizyolojik ve aile &ykust nedeniyle otozomal dominant spinoserebellar ataksisi oldu-
gu dustntlen hastada molekdiler ¢alismalarla da Ataxin-1 geninde heterozigot CAG lglu nukleotit artisi (23/48 adet) saptanmistir.
Spinoserebellar ataksiler, serebellar bulgulara eslik eden semptoma gére siniflandirilan heterojen bir hastalik grubudur. Bu nedenle,
hastalarin klinik bulgularinin iyi tanimlanmasi lokusun saptanmasi icin dnemlidir.

Anahtar Kelimeler: Spinoserebellar ataksi, tip 1, otozomal dominant, klinik bulgular.

ABSTRACT

Introduction: Spinocerebellar ataxias are classified according to the accompanying involvement of other neuroanatomical regi-
ons in addition to the cerebellar involvement, and to the genetic characteristics. Spinocerebellar ataxia type 1 (SCA-1) is one of the
SCA type at which trunk and limb ataxia, dysarthria, slowed down saccadic movements, peripheral nerve and pyramidal involvement
are observed. Cognitive effect and extrapyramidal findings at later period of the illness can be accompanied to the clinical findings.
Primary findings of SCA-1 begin approximately at the fourth decade (4-74 age). SCA-1 is a kind of disease caused by trinucleotide re-
peat expansion in Ataxin-1 gene localized on chromosome 6. SCA-1 is seen South Africa, Japan, India, Australia, Portugal and Brazil
respectively. The incidence in Turkey is not known. In this study, a family affected during the four generations was reported.

Case: A 50-year-old index case was admitted to our department with speech disorder, imbalance and gait disturbance. Neurolo-
gical examination showed slow saccades, cerebellar dysfunction, severely reduced vibration sense in the limbs. There was cerebellar
vermian atrophy, thinning in inner cerebellar pedincules in cerebral magnetic resonance imaging. Peripheral axonal neuropathy was
determined in electromyoneurography.

Results and Conclusion: A heterozygous CAG trinucleotide expansion (23/48 times) has been determined on the Ataxin-1 ge-
ne of the patient who was supposed as autosomal dominant spinocerebellar ataxia by virtue of the clinical, radiological electrophy-
siological and molecular studies. Spinocerebellar ataxias are a group of disorders classified according to the cerebellar findings asso-
ciated with other clinical symptoms. Therefore, it is important to establish an accurate clinical diagnosis of the patients for the deter-
mination of the locus.

Key Words: Spinocerebellar ataxia, type 1, autosomal dominant, clinical findings.
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Spinoserebellar Ataksi Tip 8, Friedreich Ataksisi ve Hemaoglobin S Tasiyiciigi Gosteren Bir Aile

Spinocerebellar Ataxia Type 8, Friedreich Ataxia and Hemoglobine S Within One Family

Filiz KOI;1, Nazh Basak2

1 Cukurova Universitesi Tip Fakiiltesi, Noroloji Anabilim Dali, Adana, Turkiye
2 Bogazici Universitesi, Molekiler Biyoloji ve Genetik Bolumi, Istanbul, Tirkiye

OzZET

Giris: Spinoserebellar ataksiler (SCA) heredodejeneratif hastaliklar olup klinik bulgular, etkilenen néroanotomik bélgeler ve ge-
netik ézelliklerine gore klasifiye edilirler. Spinoserebellar ataksi tip 8 (SCA 8), ylrlime ve ekstremite ataksisi, dizartri, nistagmus, pi-
ramidal bulgular ve derin duyu bozuklugu ile karakterizedir. SCA 8, 13. kromozoma lokalize bir trintikleotid (CTG) tekrar hastaligi-
dir. Friedreich ataksisi (FRDA) ise erken baslangicli SCA'larin en sik formu olup kromozom 9913-g21.1'daki FRDA geninin birinci int-
ronundaki GAA trintikleotid artisina bagli otozomal resesif ndérodejeneratif bir hastaliktir. Bu calismada, SCA 8, FRDA ve HbS birlik-
teligi olan bir aileyi rapor ettik.

Olgu: On alti yasindaki bayan hasta ydrime glicltigl, dengesizlik yakinmasi ile klinige kabul edilmistir. Nérolojik muayenede di-
zartri, hizli fazi bakis yéntinde nistagmus, alt ekstremite distal kas gruplarinda guigstizltik, dismetri ve disdiadokokinezi, vibrasyon du-
yusu alt ekstremitelerde belirgin olmak tizere 4 yonlt azalmis olup derin tendon refleksleri tst ekstremitede hipoaktif, alt ekstremite-
de ise abolik idi.

Bulgular: Hastada serebral manyetik rezonans gértintdltime ile serebellar atrofi saptanmistir. Molekdiler calismalar sonucunda
SCA 8 lokusu ve FRDA geni lizerinde mutasyon gézlenmistir. Proband FRDA igin homozigot (675/775), anne (normal/775) ve baba
(normal/675) heterozigot olup ayrica aile icindeki bazi bireylerin HbS tasiyicisi oldugu belirlenmistir.

Yorum: Olgu 6ykd, ndrolojik muayene, laboratuvar verileri ve molekdiler calisma verileriyle SCA Tip 8, FRDA hastasi ve HbS tas-
yicist olarak tanimlanmistir. Literatdr bilgilerimize gére su ana kadar yukarida tanimlanan &zelliklere sahip herhangi bir olgu veya aile
tanimlanmamistir.

Anahtar Kelimeler: Friedreich ataksisi, spinoserebellar ataksi, tip 8, hemoglobin S.

ABSTRACT

Introduction: Spinocerebellar ataxias (SCA) are a group of heredodegenerative diseases classified according to the clinical signs,
affected neuroanatomical regions and genetic features. Spinocerebellar ataxia type 8 (SCA 8) is characterized by gait and limb ata-
xia, dysarthria, nystagmus, pyramidal findings and decreased deep sensation. SCA 8 is caused by an expanded (CTG) trinucleotide
repeat on the chromosome 13. Friedreich's ataxia (FRDA), the most common subtype of early onset hereditary SCA, is an autosomal
recessive neurodegenerative disorder caused by unstable GAA tri-nucleotide expansions in the first intron of FRDA gene located at
9qg13-g21.1 position. Here we reported a family who was affected by SCA 8, FRDA and Hemoglobine S.

Case: A 16-year-old female was admitted to our department with gait disturbances and imbalance. Neurological examination
showed nystagmus with rapid phase in the direction of the gaze. In addition, there were dysarthric speech, bilateral dysmetria and
dysdiadochokinesis in the upper and lower limbs, an ataxic gait, moderately and severely reduced vibration sense in the upper and
lower limbs, respectively. Deep tendon reflexes (DTRs) were hypoactive in upper extremities and absent in lower extremities.

Results: There was cerebellar atrophy in cerebral magnetic resonance imaging. Molecular genetic studies disclosed a mutation
on the SCA 8 locus and FRDA. Index case was homozygote for FRDA (675/775), his mother (normal/775) and father were heterozy-
gote, (normal/675). Additionally we determined HbS trait in some members of the family.

Conclusion: The case was diagnosed as SCA Type 8, FRDA patient and HbS carrier on the virtue of neurological examination and
laboratory and genetics studies. To the best of our knowledge, this unusual finding has not been reported previously in the literature.

Key Words: Friedreich’s ataxia, spinocerebellar ataxia, type 8, hemoglobine S.
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Spinoserebellar Ataksi Tip 6 ve Friedreich Ataksi Birlikteligi Olan Bir Aile

A Family with Spinocerebellar Ataxia Type 6 and Friedreich Ataxia
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OZET

Giris: Friedreich ataksisi (FRDA) erken baslangigli spinoserebellar ataksi (SCA)'lerin en sik formu olup kromozom 9q13-g21.1 tize-
rindeki FRDA geninin birinci intronundaki GAA trintikleotid artisina bagl otozomal resesif kalitilan nérodejeneratif bir hastaliktir. Kli-
nik bulgulari nérolojik bulgular ve arka kék ganglion, arka kordon ve spinosereballar traktus semptomlari ile iliskilidir. SCA tip 6 (SCA-
6) 19. kromozom tizerinde lokalize olan CACNA1A geninde CAG trintikleotid ekspansiyonuna bagli olarak ortaya ¢ikmaktadir. SCA
6'da klinik bulgular genellikle yavas progresif seyirli dizartri ve Ust ekstremitelerde inkoordinasyon, intansiyonel tremor ve ataksik yu-
riime ve ¢ift gérme, horizontal bakis yéntinde nistagmus, vertikal nistagmus ve fiksasyon gi¢ltigu gibi oftalmolojik bulgularla prezan-
te olur. Hastaligin ge¢ déneminde ekstrapiramidal ve disfaji gibi beyin sapi tutulum bulgulari gérdilebilir.

Olgu: Bu calismada, 1. dekatta baslayan giderek artan dengesizlik yakinmasi olan 17 (hasta I) ve 21 (hasta Il) yaslarinda 2 kar-
des bildirdik. Nérolojik muayenede, 21 yasindaki kadin hastada, serebellar ve piramidal bulgular, horizontal bakis sirasinda nistag-
mus, distoni, serebellar ve piramidal bulgular, bilateral horizontal bakis sirasinda nistagmus, tortikollis, derin duyu bozuklugu ve pes
kavus, kifoskolyoz gibi iskelet deformiteleri saptanirken, 17 yasindaki erkek hastada serebellar bulgular, optik atrofi, parapleji, de-
rin duyu bozuklugu ve iskelet deformiteleri mevcuttu.

Bulgular ve Yorum: Serebral manyetik rezonans gértinttilemede serebellar atrofi saptandi. Klinik bulgular, nérolojik muayene,
radyolojik ve molekdiler genetik calismalar sonunda kardeslerden biri SCA 6 digeri ise FRDA olarak tanindi. Ataksiler heterojen bir has-
taliklar grubu olup aile bireyleri veya hastalik dykusu olan olgularda hem FA hem de SCA'nin degisik formlari arastirimalidir.

Anahtar Kelimeler: Friedreich ataksisi, spinoserebellar ataksi, tip 6, otozomal dominant, resesif.

ABSTRACT

Introduction: Friedreich's ataxia (FRDA), the most common subtype of early onset hereditary spinocerebellar ataxia (SCA), is an
autosomal recessive neurodegenerative disorder caused by unstable GAA tri-nucleotide expansions in the first intron of FRDA gene
located at 9913-g21.1 position. Clinical findings are characterized by neurological signals and symptoms of the dorsal root ganglia,
the posterior columns, and pyramidal and spinocerebellar tracts. SCA type 6 (SCA-6) is a kind of neurological disease caused by the
CAG trinucleotide repeats expansion in CACNA1A gene localized on chromosome 19. In SCA 6; Clinical findings usually present with
slowly progressive dysarthria and subsequently with gait ataxia, upper limb incoordination and intention tremor and ophthalmic fin-
dings including diplopia, horizontal gaze-evoked nystagmus, vertical nystagmus and fixation difficulties. Extrapyramidal system and
brainstem (such as dysphagia) signs are observed at late clinical stages.

Case: In this study, we reported two siblings (patient | and Il at the ages of 17 and 21 respectively) with progressive imbalance.
Clinical findings were started in the first decade in both. In neurological examination; Cerebellar and pyramidal findings, bilateral ho-
rizontal gaze-evoked nystagmus in both directions, torticollis, and decreased deep sensation and skeletal deformities such as pes ca-
vus, kyphoscoliosis were determined in patient Il. Cerebellar findings, optic atrophy, paraplegia, decreased deep sensation and ske-
letal deformities were observed in patient I.

Results and Conclusion: Evident cerebellar atrophy has determined in cerebral magnetic resonance imaging. As a result of eva-
luation of clinical findings, neurological examination, radiological and molecular genetic studies, two siblings were diagnosed as SCA
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while the other one was diagnosed as FA. In conclusion, ataxias are a heterogeneous group of neurological diseases, so in the fami-
lies with this kind of diseases, family members should also be studied for both FA and SCA types.

Key Words: Friedreich’s ataxia, spinocerebellar ataxia, Type 6, autosomal dominant, recessive.
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Vigabatrinin Epileptik Beyin Hiicre Membrani Uzerindeki Tedavi Edici Roliiniin FTIR
Spektroskopisi ile Arastiriimasi

The Investigation of Therapeutic Role of Vigabatrin on Epileptic Brain
Cell Membrane by FTIR Spectroscopy
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OZET

Amag: Epilepsi; sinir hticrelerinin ani, anormal ve hipersenkron desarji sonucu ortaya ¢ikan, tekrarlayici nébetlerin gordldigu né-
rolojik bir durumdur. Epilepsinin tedavisinde metabolik transformasyon gibi 6zellikleri ile dneme sahip vigabatrin (VGB) GABA'nin bir
etil analogudur. Bu calismada, pentilentetrazol (PTZ) ile epileptik hale getirilmis sicanlarin beyin hticre membranlarinda VGB'in tedavi
edici rolli Fourier Donustim Kizilotesi Spektroskopisi (FTIR) ile arastiriimistir.

Gereg ve Yontem: FTIR spektroskopisi drnegdin yapisindaki molekdillerin titresim gruplarini gértinttileyip molekdiler yapi hakkinda
bilgi verir. FTIR spektrumlarindaki degiskenler bant alani, bant frekans degeri ve bant genisligidir. Bant alani konsantrasyon, C-H ge-
rilme bant konumu lipid dtizeni, bant genisligi lipid dinamigi, karbonil ve fosfat band frekans degisimi ise hidrojen baglanmasi, hak-
kinda bilgi verir. Bu calismada kontrol (n= 7) grubu, PTZ (n= 7) ve PTZ-VGB grubu olmak Ulzere 3 grup belirlendi. PTZ grubuna 60
mg/kg PTZ verilirken, PTZ-VGB grubuna ise 4 saat arayla 6nce 100 mg/kg VGB ve 60 mg/kg PTZ enjekte edildi. Enjeksiyon gruplarin-
da epileptik nébetlerin gézlemlenmesinden sonra beyinler dekapite edildi. Beyin hticre membranlari izole edilip FTIR spektroskopisin-
de 4000-1000 cm™" frekans araliginda 2 cm™ ¢ozdintirltikte sivi ortamda incelendi.

Bulgular: Epileptik dokulara VGB uygulamasi ile CH, asimetrik ve simetrik bantlarinin genislikleri, C=O ester bandinin frekans de-
geri ve olefinik bant alani kontrol degerine yaklasmistir. Diger taraftan ise VGB grubunda C=0 ester, PO, asimetrik ve simetrik bant-
larinin alanlari, lipit/protein orani (CH, simetrik ve Amid | band alanlarinin orani) ve membran protein ikincil yapilar degisiklikleri kont-
rolle anlamli bir sekilde farklilik géstermistir.

Yorum: VGB'nin epilepsinin neden oldugu membran dinamigindeki azalmayi, membran organizasyonundaki farklilasmayi ve lipit
peroksidayonunu engelledigi ortaya cikariimistir. Buna karsin VGB'nin lipit/protein oranindaki azalma, fosfolipit yikimi ve membran
proteinleri ikincil yapilarindaki degisimler gibi patolojiler tizerinde olumlu bir etkisi olmadigi tespit edilmistir.

Anahtar Kelimeler: Epilepsi, VGB, PTZ, FTIR spektroskopisi, sican beyin hticre membrani.

ABSTRACT

Objective: Epilepsy is a neurological disorder resulted from abnormal and hypersynchron discharge of nerve cells and is charac-
terized by repetitive seizures.
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Vigabatrin (VGB), which has important role due its metabolic tranformation, is an ethyl analog of GABA. In the current study, the the-
rapeutic role of VGB on PTZ-induced epileptic rat brain cell membrane was investigated by Fourier Transform Infrared Spectroscopy (FTIR).

Materials and Methods: Animals were divided as control (n=7), PTZ (n=7) and PTZ-VGB (n= 7). PTZ group was administrated
by 60 mg/kg pentylenetetrazole, PTZ-VGB group received first 100 mg/kg VGB and 4 hours later 60 mg/kg pentylenetetrazole. In
the injection groups, brains were decapitated following observation of seizures. The isolated rat brain plasma membranes were stu-
died in FTIR spectroscopy in 4000-1000 cm™ frequency range with 2 em™ resolution.

FTIR spectroscopy gives molecular information of the system by monitoring the vibration groups of molecules present in the sample.

FTIR spectra parameters are band area, band frequency and bandwidth. Band area informs concentration of the macromolecu-
les. The band frequency and bandwidth of the C-H stretching refers to lipid order and dynamics, respectively. The frequency shifting
of carbonyl and phosphate bands reveals the hydrogen bonding.

Results: VGB lead to approach to the control group values of the bandwidth of the CH, asymmetric and symmetric, the C=0
ester band frequency and the olefinic band area. However, in VGB group, the C=0 ester, PO, asymmetric and symmetric band are-
as, lipid to protein ratio (the band area ratio of CH, symmetric to Amid ) and the secondary structure of membrane proteins were
significantly different from control group.

Conclusion: The results revealed that VGB recovers epilepsy-induced alterations such as decrease in membrane fluidity, memb-
rane disorganization and lipid peroxidation. However, VGB had no positive effects to prevent reduction of the lipid to protein ratio,
phospholipid degradation and changes in the secondary structure of membrane proteins.

Key Words: Epilepsy, VGB, PTZ, FTIR spectroscopy, rat brain cell membrane.
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GSM Modiilasyonlu Radyo Frekans Radyasyonun Kan Beyin Bariyerine Etkisi
Effects of GSM Modulated Radio Frequency Radiation on Blood Brain Barrier

Bahriye Sirav, Nesrin Seyhan

Gazi Universitesi Tip Fakdltesi, Biyofizik Anabilim Dali, Ankara, Turkiye

OzET

Amacg: Cep telefonlarinin ve baz istasyonlarinin sayilarinin hizla artmasi ile son yillarda giderek artan oranda radyo frekans rad-
yasyona (RFR) maruz kalmaktayiz. Bilim diinyasi 30 yildan uzun bir stredir RFR'nin degisik biyolojik etkileri ile ilgili arastirmalar yap-
maktadir ve RFR'nin Kan Beyin Bariyeri gecirgenligine etkisi lizerine calismalar dnemli bir arastirma alanini olusturmaktadir (1). Calis-
mamizda lkemizde cep telefonlarinda ve baz istasyonu sistemlerinde kullanilan 900 MHz ve 1800 MHz frekanslarinin GSM modlilas-
yonlu uygulamalarinin disi ve erkek sicanlarda kan beyin bariyeri gegirgenligini nasil etkiledigi arastiriimistir.

Gereg ve Yontem: Maruziyet periyodu olarak bir kisinin gtinde ortalama konusma stiresi olarak tahmin edilen 20 dakika secilmis-
tir ve bu suire RFR uygulama stiresi ya da kontrol sicanlarina sham alan uygulama stresi olarak tanimlanmistir. RFR gruplarina ortalama
4.84 \V//m radyo frekans (RF) alanlar uygulanmistir. Sicanlar anestezi altinda, horn antenin 10 cm éntinde 20 dakika sham ve RF alan
maruziyetine birakilmislardir. Her grupta 9 adet sican olacak sekilde deneyler planlanmistir. Kan beyin bariyeri gecirgenligi anestezi al-
tina alinmis sicanlara kuyruk veninden intravenéz enjeksiyonla verilen ve serum albtiminine baglandigi bilinen Evans Blue-EB boyasi ile
incelenmistir. EB enjeksiyonundan hemen sonra sicanlar 20 dakika RF alana maruz birakilmis ve maruziyet sonunda kardiyak perftizyon
ile dekapite edilerek beyin dokulari ¢ikariimistir. Dokularda EB miktari 620 nm'de spektrofotometrik olarak saptanmistir (2).

Bulgular: Tiim erkek RF maruziyet sicanlarinda kan beyin bariyeri gecirgenligi sag beyin, serebellum ve toplam beyinde istatistik-

sel anlamli artmistir, sol beyinde etki istatistiksel olarak énemli bulunmamistir. Disi sicanlarda ise 900 MHz GSM moddilasyon RF maru-
ziyetinin sag beyin, sol beyin, serebellum ve toplam beyin kan beyin bariyeri gecirgenligini istatistiksel anlamli artirdidi saptanmistir.
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Yorum: 900 MHz GSM modotilasyonu ve 1800 MHz GSM modtilasyonu etkisi cinsiyete gdre farklilik géstermistir. RF alanlardan
erkek sicanlarin disilerden daha ¢ok etkilendigi saptanmistir. Ttm dokular gibi beyin dokusunun da iletkenlik gibi elektriksel 6zellikle-
rinin frekansa bagli olarak degisimi ve disi ve erkek beyninin yapisal ve fonksiyonel farkliliklari sonuglarimizda etkili olmus olabilir (3).
Disi ve erkek sican beyinleri frekanslara ve modtilasyonlara farkli tepkiler vermislerdir. Ozellikle RF alanlarla kan beyin bariyeri yikilim
mekanizmalari ile ilgili calismalara inhtiyac vardir.

Anahtar Kelimeler: Radyo frekans radyasyon, kan beyin bariyeri, evans blue.

ABSTRACT

Objective: Increasing use of mobile phones and associated base stations are becoming a widespread source of Radio Frequency Ra-
diation (RFR) which is the part of non-ionizing radiation. Scientific world has focused on the biological effects of RFR for more than 30 ye-
ars and one of the most important biological effects of RFR is the increase in the permeability of blood brain barrier (BBB) (1). We have
aimed to investigate the effects of 900 MHz and 1800 MHz GSM modulated RFR on the permeability of BBB of female and male rats.

Materials and Methods: Exposure period was 20 minutes. Nine animals were used in each group. In RF exposed groups, ani-
mals are exposed to about 4.84 V/m E field simulating non-thermal exposure levels. Rats were exposed to sham or RF fields in near
field condition. The permeability of BBB was determined by Evans Blue (EB) dye. It was given by i.v. injection via tail vein under anest-
hesia. EB had been used as a tracer for serum albumin. EB solution was given to all groups prior to the RFR or sham exposure peri-
ods. After the exposure, cardiac perfusion was performed and then brains were taken out. Samples were analyzed for EB extravasa-
tions by spectrophotometry in 620 nm (2).

Results: RFR increased the permeability of BBB of right brain, cerebellum and total brain in all male rats. No statistically signifi-
cant increase was found in the left brain. For female rats; increase in the BBB permeability in right brain, left brain, cerebellum and
total brain was found significant under 900 MHz GSM modulated RFR exposure.

Conclusion: The effects of 900 MHz and 1800 MHz GSM modulated RFR were different in male and female rats. Males have
been affected from RFR much more than females. Maybe these differences due to gender differences; there are functional and struc-
tural differences of male and females (3) and electrical properties of brain is dependent on the frequency of radiation. New studies
are needed to demonstrate the effects of RFR on the permeability of BBB which explains possible mechanisms of breakdown.

Key Words: Radio frequency radiation, blood brain barrier, evans blue.
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Siirekli Dalga Olarak Degisik Siddetlerde Uygulanan Radyo Frekans Alanlarin Erkek ve Disi
Sican Kan Beyin Bariyeri Gecirgenligine Etkisi

Blood Brain Barrier Permeability in Male and Female Rat Brain After Exposure to Continuous
Wave Radio Frequency Radiation in Different Intensities
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OzZET

Amac: Non-lyonizan (iyonlastirici olmayan) elektromanyetik radyasyon kaynaklari, gtintimtizde cep telefonu ve baz istasyonlari-
nin da devreye girmesiyle gittikce artarak yasamimizda yer almaktadir. Bu hizli degisimin insan sagligina ne gibi etkileri olacagi bilim
cevrelerinde ve toplumda énemli bir kaygl ve merak konusudur (1). Calismamizda cep telefonlarinda ve baz istasyonu sistemlerinde
kullanilan 900 MHz ve 1800 MHz frekanslarinin Strekli Dalga-CW olarak iki farkli elektrik alan seviyesinde uygulamalarinin disi ve er-
kek sicanlarda kan beyin bariyeri gecirgenligini nasil etkiledigi arastiriimistir.
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Gereg ve Yontem: Maruziyet periyodu 20 dakikadir, bu stire RFR uygulama stiresi ya da kontrol sicanlarina sham alan uygulama
stiresi olarak tanimlanmistir. Her grupta 9 denek kullaniimistir. Dustik doz RFR gruplarina ortalama 4.84 V/m RF alanlar uygulanirken,
yliksek doz RFR gruplarina ortalama 13.20 V/m RF alanlar uygulanmistir. Sicanlar anestezi altinda, horn antenin 10 cm 6ntinde 20
dakika sham ve RF alan maruziyetine birakilmislardir. KBB gegirgenligi anestezi altina alinmis sicanlara kuyruk veninden intravencz (1V)
enjeksiyonla verilen Evans Blue-EB boyasi ile incelenmistir. EB injeksiyonundan hemen sonra sicanlar 20 dakika RF alana maruz birakil-
mis ve maruziyet sonunda kardiyak perftizyon ile dekapite edilerek beyin dokulari cikariimistir. Dokularda EB miktari 620 nm’de spekt-
rofotometrik olarak saptanmistir (2).

Bulgular: Distik doz RFR gruplarinda ttiim erkek gruplarinda kan beyin bariyeri gecirgenliginde artis istatistiksel anlamda farkli bulu-
nurken, disi RF gruplarinda fark gézlenmemistir. Yuiksek doz RFR gruplarinda yine etki erkek RF gruplarinda istatistiksel olarak anlamli ytk-
sek bulunurken, disilerde fark bulunamamistir. Alan dtizeyleri karsilastirildiginda ise her iki alan siddeti etki agisindan farkli bulunmamistir.

Yorum: Tiim dokular gibi beyin dokusunun da iletkenlik gibi elektriksel ézelliklerinin frekansa bagl olarak degisimi ve disi ve er-
kek beyninin yapisal ve fonksiyonel farkliliklarinin sonuglarda etkili oldugu distindlebilir (3). Disi ve erkek sican beyinleri frekanslara ve
moddilasyonlara farkli tepkiler vermislerdir.

Anahtar Kelimeler: Radyo frekans radyasyon, kan beyin bariyeri, evans blue.

ABSTRACT

Objective: The number of mobile phones and base stations are rapidly increasing and there is a rising concern about possible
adverse health effects of Radio Frequency Electromagnetic Fields. Scientific world and societies are interested in how this rapid inc-
rease will impact human health (1). In this study it is aimed to investigate the effects of 900 MHz and 1800 MHz continuous wave
(CW) Radio Frequency Radiation (RFR) on the permeability of BBB of female and male rats.

Materials and Methods: Exposure period was 20 minutes. Nine animals were used for each group. Two RFR levels were used;
4.84 V/m and 13.20 V/m. Both electric field levels were well below than the non-thermal exposure levels. Rats were exposed to sham
or RF fields in near field condition. The permeability of BBB was determined by Evans Blue (EB) dye. It was given by intravenous (V)
injection via tail vein under anesthesia. EB had been used as a tracer for serum albumin. EB solution was given to all groups prior to
the RFR or sham exposure periods. After the exposure, cardiac perfusion was performed and then brains were taken out. Samples
were analyzed for EB extravasations by spectrophotometry in 620 nm (2).

Results: For low-dose RFR, the permeability of blood brain barrier was increased in all male exposed groups; however there was
no statistically significant difference for female exposed groups. For high-dose RFR, males’ BBB permeability was increased, no chan-
ge was found for female exposed rats. When field levels were compared, there was no statistically important difference.

Conclusion: Electrical properties of brain tissue, like other tissues, changes depending on the frequency of the radiation and the-
re are structural and functional differences in the female and male brain which might be effective on these results (3).

Key Words: Radio frequency radiation, blood brain barrier, evans blue.
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Dikkat Eksikligi Hiperaktivite Bozuklugunda Dénme Yonii Tercihi Yasa Bagh Olarak Olgunlasiyor

Turning Bias Preference in Children with ADHD is Getting Mature Depending On Age
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OZET

Amacg: Eriskin insanlar ve cocuklar kendi eksenleri etrafinda sola dénme egilimi g6sterirler. Bu egilim dopaminerjik aktivitenin asi-
metrisi ile agiklanmistir. Gelisimsel bir yonu olan DEHB olan kisilerde donme yonu tercihi ve yasla olan iliskisi arastiriimistir.

Hastalar ve Yontem: DSM-IV dlclitlerine gére DEHB tanisi almis, ilag kullanmayan ve eslik eden baska nérolojik veya psikiyatrik
bozuklugu olmayan 7-14 yaslari arasinda sag elini kullanan 14'U erkek, 4'U kiz olmak lizere 18 cocuk ile onlarla yas, cinsiyet, el terci-
hi ve okul yasi acisindan bire bir eslestirilmis 18 saglikli cocuk arastirmaya dahil edildi. Wechsler Cocuklar icin Zeka Olcegi-Gelistirilmis
Form degerlendirilmesi yapilarak katilimcilarin genel zeka test puanlarinin 85 ve lizerinde olmasi gozetildi.

insanlarin kendi ekseni etrafinda dénerken dopamin aktivasyonunun gérece yiiksek oldugu tarafin tersi yénde dénme egilimine
olmalarina dayanan dénme yont tercihi testi olarak laboratuvarimizda daha énce gelistirilen yéntem kullanildi. Bu test igin deneyle-
rin yapildigi izole odanin dért duvarinda birer hoparlér bulunmaktadir. Katilimcilardan odanin ortasinda durup, karisik sirayla zil sesi-
nin verildigi hoparlérlere dogru dénmeleri istenmektedir. Calismada toplam 66 zil sesinin 18'i katilimcinin sagindaki, 18'i solundaki ve
30'u arkadaki hoparlérden gelmektedir. Arkadan gelen seslere cocugun hangi yonden déndligu testor tarafindan kaydedilerek her
bir denegin soldan dénts ylizdesi hesaplandi.

Bulgular: DEHB ve kontrol grubunun dénme yénd tercihi ortalamasi sirasiyla %61.7 £ 19.0 ve %67.0 £19.4 olarak sola bulundu.
Aralarindaki fark anlamli degildi. DEHB grubundaki ¢ocuklarin ay cinsinden yaslari ile dénme yénu tercihleri arasinda anlamli bir kore-
lasyon bulundu (r= 0.572, p< 0.05). Yasa bagl olarak sola donme tercihi artiyordu. Bu korelasyon kontrol grubunda anlamli degildi
(r=0.112).

Yorum: Bulgular, DEHB'de erken yaslardaki saga dénme egiliminin yasla birlikte sola yénelmesinin dopaminerjik sistemle ilgili ola-
bilecegini ve DEHB'de dopaminerjik sistem asimetrisinin zamanla olgunlastigini telkin etti.

Anahtar Kelimeler: DEHB, donme tercihi, dopaminerjik asimetri, yasin etkisi.

ABSTRACT

Objective: Adults and children show a tendency to turn to the left and this tendency has been explained by asymmetric activity
of dopaminergic system. In this research, the relation between age and turning preference in the children with Attention Deficit Hype-
ractivity Disorder (ADHD), which is thought to be a developmental disorder.

Patients and Methods: Participants were 18 children with diagnosis of ADHD and 18 normal children, individually matched for
age, sex, handedness and school years. 1Qs of all children were 85 or higher than 85.

As an indirect indicator of dopamine and spatial attention, the Rotation Preference Test was applied. In the Rotation Preference
Test, rotational bias of subjects is evaluated, considering rotation of subject to voice in a square shaped room. The entire test con-
sisted of 66 trials; 30 of the sounds came from directly behind the subject (180° turns), the rest of the 36 sounds equally came from
the left and right of the subject (90° turns). Thus, 30 of these trials were critical trials in which the sound came from directly behind
the subject. The percentage of leftward turns (number of left turns, divided by number of total turns, and multiplied by 100) was
used as the turning bias score.

Results: In the Rotation Preference Test, the both groups showed left turning bias, %61.7 £ 19.0 for ADHD group, and %67.0
+19.4 for the control group. In the group with ADHD, there was a significant correlation between age of children and percent of
left turning, indicating that left turning bias is increased by age (r= 0.572, p< 0.05). In the control group, a significant correlation
between age and percent of left turning was not found.

Conclusion: The correlation between turning preference and age in the group with ADHD suggests that dopaminergic system
is also involved, and ADHD is a developmental disorder.

Key Words: ADHD, turning preference, dopaminergic asymmetry, age effect.
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Sartlandirma Hasari Etkisi ve Losemi inhibe Edici Faktor

Conditioning Lesion Effect and Leukemia Inhibitory Factor
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OzET

Amag: Sartlandirma hasari etkisi, aksotomi sonucunda meydana gelen ¢esitli néronal degisikliklerden biridir (1,2). Rejenerasyon
kapasitesini arttirdigi bilinen bu etkinin olusmasinda gp130 sitokin ailesi lyesi olan I6semi inhibe edici faktoriin (LIF) de rol oynadigi
bilinmektedir. Saglam sinir hiicrelerinde hentiz tespit edilememis olan LIF mRNA'sinin gen ifadesi aksotomiyi takiban hasar bélgesin-
de ndron disi hiicrelerde artar ve arka kék ganglion htcrelerine 24 saat icinde retrograd olarak tasinir (3). Bu ¢alismanin amaci fare
arka kék ganglion hticrelerinde sartlandirma hasari etkisiyle LIF'in iliskisini arastirmaktir.

Gereg ve Yontem: Siyatik sinir kesisi ve faktor uygulamasi sonrasi fare arka kék ganglion kesitlerinde ve primer duyu néron kdil-
turlerinde LIF ve LIF reseptSr immunohistokimyasi yapildi.

Bulgular ve Yorum: Siyatik sinir kesisinden 1 saat sonra cikartilip kesitleri alinarak boyanan arka kék ganglion néronlarinda yo-
gun LIF ve LIF reseptéri immluinreaktivitesine rastlanirken kontrol kesitlerinde LIF ve LIF reseptdr seviyesinin ¢ok daha dstk oldugu
gdzlendi. Primer duyu néron kuilttrlerinde en yuksek LIF ve LIF reseptdri immunoreaktivitesi sinir blytime faktérd ile in vitro ortam-
da sartlanan ndronlarda iken en dusuk LIF seviyesinin Anti-LIF ile in vitro ortamda sartlanan ndronlarda oldugu gézlendi. En dustik
LIF reseptériintin ise siyatik sinir kesisinden 3 gtin sonra ¢ikartilip ayristirilan arka kék ganglion néronlarinda oldugu gézlendi. Bu ¢a-
lisma literatlrde ilk defa olarak arka kék ganglion néronlarinda periferik sinir hasarina bagl artmis bir LIF ve LIF reseptdr Gretimini
gOstermistir.

Anahtar Kelimeler: Arka kék ganglionu, sartlandirma hasari, I[6semi inhibe edici faktér.

ABSTRACT

Objective: Conditioning lesion effect is one of the various neuronal changes occurring after axotomy (1). It is known that leuke-
mia inhibitory factor (LIF), a member of gp130 cytokine family plays role in this effect that increases the regenerative capacity (2).
The expression of LIF mRNA, which has not been demonstrated in intact neurons, is upregulated in non-neuronal cells at the site of
injury and retrogradely transported to the dorsal root ganglion neurons within 24 hours following an injury (3). The aim of this study
was to investigate the relation of LIF with conditioning lesion effect in mouse dorsal root ganglion neurons.

Materials and Methods: LIF and LIF receptor immunhistochemistry was performed in the sections of mouse dorsal root gang-
lia and cultures of primary sensory neurons in control preparations, after sciatic nerve cut or application of factors.

Results and Conclusion: High LIF and LIF receptor immunoreactivity was detected in neurons of dorsal root ganglia removed
and cut one hour after sciatic nerve transection, while it was very low in control sections. While the highest LIF and LIF receptor im-
munoreactivity was in neurons conditioned in vitro with nerve growth factor, the lowest LIF level was in those conditioned in vitro
with anti-LIF. The lowest LIF receptor level was in the neurons that were dissociated and cultured from dorsal root ganglia 3 days af-
ter sciatic nerve cut. This study has shown, for the first time in the literature, an upregulated LIF and LIF receptor expression in dor-
sal root ganglion neurons due to peripheral nerve injury.

Key Words: Dorsal root ganglion, conditioning effect, leukemia inhibitory factor.
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Sinir Rejenerasyonu ic_:in Bir in Vitro Sartlandirma Modeli

An In Vitro Conditioning Model for Nerve Regeneration
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OZET

Amag: Periferik bir sinir bir kez hasarlandiktan sonra ayni sinirin ikinci kez hasarlanmasiyla akson rejenerasyonunda bir artis mey-
dana gelir (1,2). Bu artisa sebep olan 6ncu hasar sartlandirma hasari adini alir. Bu gline kadar yapilan calismalarda bu etkinin arast-
rilmasi icin etkin bir in vitro model gelistirilememistir (3). Bu ¢alisma, néronlarin tamamen in vitro ortamda sartlanmasini sadlayacak
bir model gelistirmek amaciyla gergeklestirilmistir.

Gereg ve Yontem: Fare arka kok ganglionlar ayristirilarak hticre kdilttrleri yapildi. Stispansiyon halinde tutmak icin néronlar sili-
kon kapli saat camina aktarildi ve bu sekilde 3 gtin boyunca sartlandiriidilar. Ugtincti gliniin sonunda laminin kapli kdilttir kabina ekil-
diler. Tdm bu islemler sirasinda hticrelerin canliigi, ekim éncesinde kontrol digi hasar gértip gérmedikleri calcein, propidyum iyodtir,
lucifer sarisi ve floresan dekstranin kullanildidi bir seri deneyle test edildi. Sartlanma hasari etkisiyle akson uzamasinin degismesi, kont-
rol grubu néronlarla in vitro sartlanan néronlarin akson rejenerasyon hizlar dlctilerek arastirildi.

Bulgular ve Yorum: Calcein ve propidyum iyodtrle yapilan boyama canlilik oraninin oldukca ytiksek oldugunu gdsterdi. Hticre-
nin tdm bolimlerine niifuz eden calcein, sartlanma sirasinda néronlarin ancak %1‘inde akson uzamasi oldugunu gésterdi. Ekim sira-
sinda hucreler lucifer sarisini alarak boyandilar; ancak floresan dekstran ile yapilan calismalar bu boyanmanin hticre zedelenmesi ile il-
gili olmayip muhtemelen endositoz ile iliskili oldugunu gésterdi. in vitro olarak sartlanan néronlar kontrol kiilttirlerindekine gére cok
daha hizli bir akson rejenerasyonu gdsterdiler. Sonug olarak gelistirilen in vitro sartlanma modelinin sartlandirma hasari etkisinin ay-
dinlatilmasinda oldukga etkin bir teknik oldugu g&sterildi.

Anahtar Kelimeler: Sartlandirma hasari, arka kék ganglionu, calcein, lucifer sarisi, floresan dekstran.

ABSTRACT

Objective: There is an increased axonal regeneration after a peripheral nerve is injured if it sustains an earlier prior injury (1,2).
The first injury causing this is called a conditioning lesion. No effective in vitro model has been developed so far for investigation of
this effect (3). This study has been conducted to develop a model to condition neurons in vitro.

Materials and Methods: Cell cultures were set up by dissociation of mouse dorsal root ganglia. In order to keep in suspension, ne-
urons were transferred to a silicon-coated glass dish and conditioned for 3 days, after which they were seeded on laminin-coated cultu-
re dishes. During these procedures, the viability of the cells and whether they are damaged are tested with a series of experiments in
which calcein, propidium iodide, lucifer yellow and fluorescent dextran were used. The change in the axonal growth due to conditioning
effect was quantified by comparing axonal regeneration rates of neurons conditioned in vitro to those of control group neurons.

Results and Conclusion: Staining with calcein and propidium iodide showed that viability is quite high. Calcein,that diffuses to
all compartments of the cell revealed that only %1 of all neurons had growing axons during conditioning. Cells took in Lucifer yel-
low while they were seeded; however, experiments with fluorescent dextran showed that this is due to endocytosis not an injury. In
vitro conditioned neurons had a higher rate of axonal regeneration. In conclusion, it has been shown that the in vitro conditioning
model developed is a very effective technique to elucidate the mechanism of conditioning effect.

Key Words: Conditioning lesion, dorsal root ganglion, calcein, lucifer yellow, fluorescent dextran.
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Serebral Kortekse ve Hipokampusa Ait Primer Noron Kiiltiiriinde
VDR Ekspresyon Seviyelerinin Arastiriimasi

The Expression Levels of VDR on Primary Cortical and Hippocampal Cultures

Duygu Gezen Ak, Erdinc Dursun, Selma Yilmazer

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

OzET

Amag: Son calismalarda vitamin D'nin ndrotrofin Uretimini uyardigi, kalsiyum kanallari tretimi lzerinde etkili olarak ndron kalsi-
yum dengesini dtizenledigi ve bdylece sinir sistemi tizerinde koruyucu bir etkiye sahip oldugu gdsterilmistir (1-3). Bu calismada hipo-
kampus ve serebral korteksten hazirlanan primer néron kdiltdrdinde vitamin D'nin islevine aracilik eden vitamin D reseptérintn (VDR)
ekspresyon seviyelerini saptamayi ve VDR'nin vitamin D ile uyarilip uyarilmadidini belirlemeyi amacladik.

Gereg ve Yontem: Hipokampusa ait primer néron kdiltlrd icin 18-19 guinltik ve serebral kortekse ait primer ndron kuilttiru icin
15-16 glinltik hamile Sprague-Dawley cinsi sicandan elde edilen embriyolar kullanildi. Néron kdiltirtine 48 saat stireyle vitamin D uy-
gulandi. VDR mRNA seviyelerinin saptanmasi icin RT-qPCR, proteinlerin hticre ici yerlesimlerinin gdsterilmesi icin immdnfloresan yén-
temleri kullanildr.

Bulgular: Literatlrdeki bilgilerle uyumlu olarak hipokampusa ve serebral kortekse ait néronlarda VDR'nin ntikleus ve sitoplazma-
da konumlandigi gésterildi. Kontrol grubunda VDR mRNA seviyesinin hipokampus néronlarinda serebral korteks néronlarina oranla
daha yuksek oldugu saptandi. Kdilttirdeki néronlara vitamin D uygulamasi sonucunda VDR ekspresyonun uyarildigi saptand.

Yorum: VDR'nin hipokampusa ait néronlarda kortekse oranla daha ytksek seviyede bulunmasi, vitamin D'nin hipokampusun is-
levleri agisindan 6nemli bir rolu olabilecedine isaret etmektedir.

Anahtar Kelimeler: Vitamin D, VDR, hipokampus, néron kuilttiru.

ABSTRACT

Objective: The recent studies have demonstrated that 1,25-(OH)2D3 can act on cells of the nervous system by modulating the
synthesis of neurotrophins, calcium channels and calcium binding proteins (1-3). The aim of this study is to determine the expressi-
on of vitamin D receptor (VDR) in vitamin D treated hipocampal and cortical neurons.

Materials and Methods: Cerebral cortex dissected from brains of Sprague Dawley rat embryos on the embryonic day 16 and
hipocampus dissected on the embryonic day 18 and cultured. The groups including 48 hours of 10-7M vitamin D treated group cont-
rol groups and were established. The levels of VDR expression were determined by RTgPCR. Localization of VDR was shown by im-
munofluorescent labeling.

Results: The levels of VDR mRNA were higher at hipocampal neurons when compared with cortical neurons in control group.
The levels of VDR expression were increased in vitamin D treated group when compared with control group. The localization of VDR
was observed in both nucleus and cytoplasm of the primary cultured neurons of hipocampus and cerebral cortex.

Conclusion: The higher levels of VDR expression in primary hipocampal neurons, support potential role of vitamin D in hipocam-
pal processes. Further investigations are needed to identify the effects of vitamin D in hipocampus.

Key Words: Vitamin D, VDR, hipocampus, neuronal culture.
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Alzheimer Hastahginda Vitamin D Reseptor Geni Fokl Polimorfizmi

Vitamin D Receptor Gene Fokl Polymorphism in Alzheimer’s Disease
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OZET

Amacg: Vitamin D, ndrotrofin sentezini, kalsiyum metabolizmasini duizenleyerek ve oksidatif stresi nleyerek sinir sistemi lizerinde
koruyucu bir rol oynar. Vitamin D'nin reseptdriine karsi afinitesini etkileyebilecek polimorfizmler nérotrofik faktér ekspresyonunu da
etkileyeceginden nérodejeneratif hastaliklarda néron hasari ile iliskilendirilebilir (1,3). Ayrica grubumuz tarafindan ydrtittlen calisma-
larda vitamin D reseptér geni Apa | polimorfizmi ile Alzheimer hastaligi arasinda bir iliski saptanmistir (2). Bu calismada Alzheimer has-
talarinda vitamin D reseptor (VDR) genindeki Fokl polimorfizmini tespit etmeyi ve bu polimorfizmle Alzheimer hastali§i arasindaki ilis-
kiyi belirlemeyi amacladik.

Gereg ve Yontem: Klinik teshisi DSM-IV kriterlerine gére konulmus 108 Alzheimer hastasindan ve hastalarla yas paralelligi gs-
teren 112 saglikli bireyden kan 6rnekleri alindi. DNA izolasyonunu takiban Fokl restriksiyon enzimleri kullanilarak VDR geni Fokl poli-
morfizmi genotip dagilimlari saptandi. Her iki gruptaki genotip ve allel dagiimlari istatistiksel olarak karsilastirildi.

Bulgular: Alzheimer hastalarinda, FF genotipi %48.1, Ff genotipi %42.6, ff genotipi %9.1; kontrol grubunda, FF genotipi %45.5,
Ff genotipi %45.5, ff genotipi %8.9 olarak belirlendi. Hasta ve kontrol gruplar Fokl genotipleri icin karsilastirildidinda genotip dagr-
limlarinin ki-kare testine gére anlamli bir fark géstermedigi gérdildi (p= 0.909).

Yorum: Calismamizda Alzheimer hastaligi ile VDR geni Fokl polimorfizmi arasinda herhangi bir iliski belirlenememistir.

Anahtar Kelimeler: VDR, Alzheimer hastaligi, vitamin D, Fokl.

ABSTRACT

Objective: The recent studies have demonstrated that 1,25-(OH) 2D3 (vitamin D3) have a protective role in nervous system via
regulation of neurotrophin synthesis and calcium homeostasis. Single nucleotide polymorphisms (SNPs) which could effect the affi-
nity of vitamin D3 to its receptor (vitamin D receptor-VDR) may be important for neurodegenerative diseases (1,3). Our previous stu-
dies showed an association between vitamin D receptor gene Apa | polymorphism and Alzheimer’s disease (AD) (2). Our aim in this
study was to determine whether or not there is an association between VDR gene Fokl polymorphism and late-onset AD.

Materials and Methods: One hundred and eight cases of dementia of Alzheimer type and 112 age-matched healthy controls
have been included in the study. Patients are clinically diagnosed according to DSM-IV criteria. PCR and RFLP performed for testing
the association between AD and Fokl polymorphism at VDR gene. The genotype distributions of both groups compared statistically.

Results: The genotype distribution of Fokl polymorphism in AD patients found as, 48.1% FF, 42.6% Ff, 9.1% ff; and 45.5% FF,
45.5% Ff, 8.9% ff in the control group. When the control and patients were compared for the Fokl genotypes there was no signifi-
cant difference according to Chi-square test (p= 0.909).

Conclusion: Our results show no significant association for Fokl polymorphism of VDR gene in Alzheimer's disease.

Key Words: VDR, Alzheimer's disease, vitamin D, Fokl.
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Vitamin D Reseptor Geni BSMI Polimorfizminin Alzheimer Hastalig ile iliskisi

Vitamin D Receptor Gene BSMI Polymorphism in Alzheimer’s Disease

Erdinc Dursun1, Duygu Gezen Ak1, Engin Eker‘a, Murat Emre3, Hakan Gur'vits, Turan Ertane, Selma Yilmazer'
1 Istanbul Universitesi Cerrahpasa Tip Fakiltesi, Tibbi Biyoloji Anabilim Dal, Istanbul, Ttrkiye
2 |stanbul Universitesi Cerrahpasa Tip Fakiiltesi, Geropsikiyatri Bilim Dali, Istanbul, Turkiye

3 istanbul Universitesi Istanbul Tip Fakiltesi, Noroloji Bolumu, Davranis ve Hareket Bozukluklari Birimi, istanbul, Turkiye

OZET

Amacg: Vitamin D'nin nérotrofin Uretimini uyararak ve néron kalsiyum dengesini dlizenleyerek sinir sistemi tzerinde koruyucu bir
etkiye sahip oldugu gosterilmistir. Vitamin D'nin reseptériine karsi afinitesini etkileyebilecek polimorfizmler nérotrofik faktér ekspres-
yonunu da etkileyeceginden nérodejeneratif hastaliklarda néron hasari ile iliskilendirilebilir (1,3). Daha 6nceki ¢alismalarimizda vita-
min D reseptdr geni Apa | polimorfizmi ile Alzheimer hastaligi arasinda bir iliskinin bulundugu saptanmistir (2). Bu ¢alismada Alzhe-
imer hastalarinda vitamin D reseptdr (VDR) genindeki BSMI polimorfizmini arastirmayi ve bu polimorfizmle Alzheimer hastaligi arasin-
da bir iliski olup olmadigini belirlemeyi amagladik.

Gereg ve Yontem: Klinik teshisi DSM-IV kriterlerine gére konulmus 107 Alzheimer hastasindan ve hastalarla yas paralelligi g6s-
teren 114 saglikl bireyden kan érnekleri alindi. DNA izolasyonunu takiban BSMI restriksiyon enzimleri kullanilarak VDR geni BSMI po-
limorfizmi genotip dadilimlari saptandi. Her iki gruptaki genotip ve allel dagilimlari istatistiksel olarak karsilastirildi.

Bulgular: Arastirmis oldugumuz Alzheimer hastalarinda, BB genotipi %28.0, Bb genotipi %35.5, bb genotipi %36.4; kontrol gru-
bunda, BB genotipi %29.8, Bb genotipi %28.1, bb genotipi %42.1 olarak belirlendi. Hasta ve kontrol gruplari BSMI genotipleri icin
karsilastirildiklarinda genotip dagilimlarinin ki-kare testine gére anlamli bir fark gostermedigi gértldu (p= 0.478).

Yorum: Calismamizda Alzheimer hastaligi ile VDR geni BSMI polimorfizmi arasinda herhangi bir iliski belirlenemedi.

Anahtar Kelimeler: Alzheimer hastaligi, BSMI, VDR, vitamin D.

ABSTRACT

Objective: Vitamin D is shown to have a protective role in nervous system via regulation of neurotrophin synthesis and calcium
homeostasis. Single nucleotide polymorphisms (SNPs) which could effect the affinity of vitamin D3 to its receptor (vitamin D recep-
tor-VDR) may be important for neurodegenerative diseases (1,3). Our previous studies showed an association between vitamin D re-
ceptor gene Apa | polymorphism and Alzheimer’s disease (AD) (2). Our aim in this study was to determine whether or not there is
an association between VDR gene BSMI polymorphism and late-onset AD.

Materials and Methods: One hundred and seven cases of dementia of Alzheimer type and 114 age-matched healthy controls
have been included in the study. Patients are clinically diagnosed according to DSM-IV criteria. PCR and RFLP performed for testing
the association between AD and Bsml polymorphism at VDR gene. The genotype distributions of both groups were compared sta-
tistically.

Results: The genotype distribution of BSMI polymorphism in AD patients found as, 28.0% BB, 35.5% Bb, 36.4% bb; and 29.8%
BB, 28.1% Bb, 42.1% bb in the control group. When the control and patients were compared for the Bsml genotypes there was no
significant difference according to Chi-square test (p= 0.478).

Conclusion: Our results show no significant association for BSMI polymorphism of VDR gene in Alzheimer’s disease.

Key Words: Alzheimer's disease, BSMI, VDR, vitamin D.
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Deneysel Omurilik Hasari (hemiseksiyon) ve Embriyonik Néronal Kok Hiicre Transplantasyonu
Sonrasi Sican Omuriliginde NADPH-d ve Fos Reaktivitesi

NADPH-d and Fos Reactivity in the Rat Spinal Cord Following Experimental Spinal Cord Injury
(hemisection) and Embryonic Neural Stem Cell Transplantation

Giilgiin Kayahoﬁlu", Taner Dagma, Aysegiil Keser?, Ayl Onal®

1 Ege Universitesi Tip Fakiiltesi, Anatomi Anablim Dali, lzmir, Tiirkiye
2 Ege Universitesi Tip Fakiiltesi, Fizyoloji Anablim Dali, Izmir, Ttrkiye
3 Ege Universitesi Tip Fakiltesi, Farmakoloji Anablim Dali, Izmir, Turkiye

OzZET

Amag: Duyusal bozukluklar ve néropatik agri omurilik hasarinin énemli sonuglarindan biridir. Ancak omurilik hasari sonucu olu-
san néropatik agrinin altinda yatan mekanizmalar cok fazla aydinlatilamamistir. Nitrik oksit (NO)'in normal hayvanda duyusal iletide
gdrevli oldugu gdsterilmistir (1). Bu nedenle omurilik hasarindan sonra NO sentezindeki dedisikliklerin fonksiyonda bir degisiklige yol
acabilecegi dustindilebilir (2,3). NO'nun agrili uyaran sonrasi Fos ekspresyonunu arttirdidi gosterilmistir (4). Bu calismada NO'nun né-
ropatik agridaki rolti ve embriyonik néronal kék hticre transplantasyonunun omurilik néronlarindaki NO icerigine etkisi NO dondru L-
arginine ve NO sentaz inhibitérii LNAME'in omurilik hasarindan (OiH) ve embriyonik kék hticre transplantasyonundan (EKHT) sonra
uygulanmasi yéntemi ile arastirilmistir.

Gereg ve Yontem: 3 grup (n= 30, her grupta) Spargue-Dawley sican kullanilmistir: kontrol grubu (laminektomi), OiH (T12-T13 seg-
mentlerinde hemiseksiyon) ve OiH + EKHT. Hayvanlara L-NAME (75 mg/kg/ip) ve L-arginine (225 mg/kg/ip) akut gruplarda perflizyon-
dan 2 saat 6nce, kronik gruplar icin gtinde bir kez, 28 gtin streyle uygulanmis, kontrol gruplarina serum fizyolojik enjeksiyonu yapilmis-
tir. Hasar bélgesinin rostral ve kaudalindeki omurilik segmentlerine Fos-immtinhistokimyasi ve NADPH-d histokimyasi uygulanmistir.

Bulgular: Tail-flick yaniti suiresi akut ve kronik L-NAME gruplarinda artmis, akut ve kronik L-arginine gruplarinda azalmis bulundu
(p< 0.05). Fos isaretli hticrelerin sayisi akut ve kronik L-NAME gruplarinda artmis, akut ve kronik L-arginine gruplarinda azalmis bulun-
du (p< 0.05). Embriyonik néronal kék hticre replasmanindan sonra Fos isaretli hticre sayisi akut ve kronik L-arginine gruplarinda azal-
mis olarak bulundu (p< 0.05). Embriyonik néronal kék hticre replasmani yapilmis ve yapiimamis guruplarda NADPH-d isaretli néronla-
rin sayisi akut L-NAME grubunda azalmis (p< 0.05), L-arginine grubunda artmis olarak bulundu (p< 0.05). Kronik L-NAME gruplarin-
da, NADPH-d isaretli néronlarin sayisi embriyonik néronal kék hticre replasmani yapilmis ve yapilmamis gruplarda azaldi, bu azalma
kék hticre replasmani yapilan grupta daha belirgindi (sirasiyla p< 0.05 ve p< 0.01).

Yorum: Bu calismanin sonuglart NO'nun néropatik agrida rol oynadigi diistincesini desteklemekte ve EKHT sonrasi omurilik hasa-
rinin kraniyal ve kaudalindeki segmentlerde Fos-immuinreaktif (nosiseptif) ve NADPH-d-reaktif (NO iceren) omurilik néronlarinin sayr-
sinda azalma olusturarak EKHT'nin olumlu bir etkisi oldugunu géstermektedir.

Bu calisma TUBITAK (SBAG 1045330 nolu proje) tarafindan desteklenmistir/Supported by TUBITAK SBAG 1045330
Anahtar Kelimeler: Omurilik hasari, nitrik oksit, fos, agri, L-NAME.

ABSTRACT

Objective: Abnormal processing of sensation and the development of neuropathic pain is one of the major consequences of spi-
nal cord injury (SCI). Yet, less is known on the underlying mechanisms responsible for neuropathic pain following SCI. NO has been
reported to be involved in sensory transmission in the normal animal (1). Thus, the changes in NO synthesis following injury obser-
ved in the spinal cord may indicate a resulting change in function (2,3). NO has been shown to increase in Fos expression as a result
of noxious stimulation (4). In this study, the role of nitric oxide NO in neuropathic pain and the effect of embryonic neural stem cell
(ENSC) transplantation on NO content in spinal cord neurons were investigated by administration of NO donor L-arginine and NO
synthase inhibitor L-NAME in rats after spinal cord injury (SCI) as well as in rats with ENSC transplantation.

Materials and Methods: 3 groups of Sprague-Dawley rats were used (n= 30 each): control (laminectomy), SCI (hemisection at
T12-T13), SCI + ENSCT. Animals were treated with L-NAME (75 mg/kg/ip) and L-arginine (225 mg/kg/ip) 2 h before perfusion for
acute and for 28 days for chronic groups, physiological saline for acute and chronic controls. Fossimmunohistochemistry and NADPH-
d histochemistry were performed in spinal cord segments rostral and caudal to the injury site.

Results: Tail-flick latency time increased in both acute and chronic L-NAME groups and increased in acute and decreased in chro-
nic L-arginine groups (p< 0.05). The number of Fos labelled neurons decreased in acute and chronic L-NAME and decreased in acu-
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te L-arginine groups (p< 0.05). Following ENSC, the number of Fos labeled neurons did not change in acute L-NAME group but dec-
reased in the chronic L-NAME group (p< 0.05). Fos labelled cells decreased in acute and chronic L-arginine groups (p< 0.05). The
number of NADPH-d neurons decreased in acute L-NAME (p< 0.05) and increased in L-arginine groups with and without ENSC (p<
0.05). In chronic L-NAME groups the number of NADPH-d neurons decreased in animals with and without ENSC, this decrease being
more sigificant in animals with stem cell transplantation (p< 0.05 and p< 0.01, consequently).

Conslusion: Results of this study confirms the role of NO in neuropathic pain and shows an improvement following ENSC transp-
lantation, observed as a decrease in the number of Fos-immunreactive and NADPH-d (+) spinal neurons in spinal cord segments rost-
ral and caudal to SCI.

Key Words: Spinal cord injury, nitric oxide, fos, nociception, L-NAME.
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Embriyonik Kaynakh Néronal Kék Hiicre implantasyom_l_n Omurilik Kismi Yari Kesisi Yapilmis
Sicanlarda Mesane Fonksiyonu Uzerine Etkileri

Embryonic Neuronal Stem Cell Implantation Restores Rat Urinary Bladder Function Following
Spinal Partial Hemisection

Taner Da§cl1, Vedat Eren’, Gékhan Temeltas2, ibrahim Tuglu:3

1 Ege Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dall, lzmir, Turkiye
2 Celal Bayar Universitesi Tip Fakultesi, Uroloji Anabilim Dali, Manisa, Turkiye
3 Celal Bayar Universitesi Tip Fakiiltesi, Histoloji Anabilim Dali, Manisa, Tirkiye

OZET

Amag: Mesane fonksiyon bozuklugu, omurilik yaralanmalarinin yikici sonuglarindan bir tanesidir. Yakin zamanda yapilmis olan ¢a-
lismalar g&stermistir ki, omuriligin hasarli kismina embriyonik kok hticre ekimi (ESCI) aksonal gelisime destek saglamakta ve sonug ola-
rak motor sistemlerde fonksiyonel dlizelme gerceklesmektedir. Bu ¢alismanin hedefi, omurilik yari kesisi yapilmis olan sicanlarda, emb-
riyonik kok hticre ekiminin mesane fonksiyonlarindaki dlizelme (izerine olan tedavi avantajlarini arastirmaktir.

Gereg ve Yontem: Ege Universitesi Hayvan Etik Kurulunun Helsinki Deklerasyonuna gére onayi ile, 21 disi Sprague Dawley (250-
300 g) cinsi sican, 3 grup igerisinde calismaya alinmislardir:

1. Grup (Sham-Yalanci Operasyon), sadece T10 dUizeyinde laminektomi;

2. Grup T10 laminektomi, omurilik yari kesisi ve hasar sonrasi 10. gtinde hasar bélgesine bFGF ve NT-3 iceren embriyonik kok htic-
re besi ortaminin uygulanmasi;

3. Grup T10 laminektomi, omurilik yari kesisi ve hasar sonrasi 10. glinde hasar bélgesine embriyonik néronal kék hticre ekimi.
Sicanlara hasar sonrasi 28. glinde, mesaneye kateter aracilidi ile salin inflizyonu yapilarak Grodinami uygulanmistir (BIOPAC Systems Inc.).

Bulgular: Asagida da gérldigu tzere, maksimum mesane kapasitesi, baslangic basinci, maksimum mesane kapasitesinde me-
sane basinci, ortalama baskilanmamis detrlisér kasilma basinci, ortalama iseme basinci ve rezidiel hacimler 3. grupta 1. gruptan be-
lirgin olarak ytiksekti ki bu etkilenmemis mesane fonksiyonlarini géstermekteydi. Ote yandan bu degerler 3. gupta 2. gruba gére be-
lirgin olarak dusuktu (iseme hacmi harig) ve bu da spastik detriisérun tipik 6zelliklerini géstermekteydi.

Yorum: Hasar sonrasi 28. glinde yapilan dlctimde kdilttir besi ortaminin degil ancak kok hticre ekiminin mesane fonksiyonlarini
iyilestirdigi g6zlendi.

Anahtar Kelimeler: Kk hicre, omurilik hasari, mesane fonksiyonu.
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ABSTRACT

Objective: Urinary bladder dysfunction is one of the devastating consequences of the spinal cord injuries. Recent research has
shown that embryonic stem cell implantation (ESCI) to the injured area of the spinal cord may provide support for axonal develop-
ment and resultant functional recovery in motor systems. This study aims to investigate the therapeutic advantages of ESCl on the
functional recovery of the urinary bladder of rats following spinal partial hemi-section (SPHS).

Materials and Methods: With the approval of the Ege University Animal Ethics Committee in accordance with the Helsinki Dec-
laration, 21 female Sprague Dawley (250-300g) rats were experimented and studied in three groups: Group 1 (sham operation), T10
laminectomization (T10 Lx) only; Group 2, T10 Lx and SPHS plus (embryonic stem cell) medium containing bFGF and NT-3 administ-
ration only to the injury site, at post-injury day 10 (p-i d10), and Group 3, ESCI application following T10 Lx and SPHS at p-i d10. At
p-i d28, urodynamics were performed by infusing saline through a catheter into the bladder (BIOPAC Systems Inc.).

Results: As seen below, maximal bladder capacity, baseline pressure, bladder pressure at maximum bladder capacity, mean unin-
hibited detrusor contraction pressure, mean voiding pressure, and residual volume were significantly higher in group 3 than in gro-
up 1, displaying unaffected urinary bladder function; but significantly lower in group 3 - with exception of voiding volume - than in
group 2, presenting the typical features of spastic detrusor.

Conclusion: In our hands, p-i d10 application of culture medium did not, whereas ESCI did favor the restoration of the bladder
function measured at p-i d28.

Key Words: Stem cell, spinal cord injury, bladder function.
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Farelerde Aclik Sonrasi Skopolamin Uygulanimi ve Yem Verilmesi ile Ortaya Cikan
Konvulsiyonlara Opioiderjik ve Glutamaterjik Sistemlerin Etkisi

Scopolamine-Induced Convulsions in Fasted Mice After Food Intake: Effects of Opioidergic and
Glutamatergic Systems
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OZET

Amag: iki guin a¢ birakilan fare ve sicanlara skopolamin veya atropin uygulanmasi ve ardindan yem verilmesi konvdilsiyon olugu-
muna yol agmaktadir (1,2). Mezolimbik sistemde yem alimina bagl dopamin saliveriimesine m opioid reseptérlerinin ve glutamater-
jik N-metil-D-aspartat (NMDA) reseptdrlerinin aracilik ettigi gésterildiginden, bu ¢alismada opioiderjik ve glutamaterjik sistemlerin kon-
viilsiyonlara etkisini ortaya koymak amaclanmistir (3,4).

Gereg ve Yontem: Albino Balb/C erkek fareler (25-30 g) tartilip 48 saat sadece su verilerek a¢ birakildilar. Stire sonunda tekrar
tartilan hayvanlara 6nce serum fizyolojik (iP), morfin (1-3 mg/kg, IP), naltrekson (1 mg/kg, SC) veya dekstrometorfan (12.5-25 mg/kg,
SC), 10 dakika sonra ise serum fizyolojik veya skopolamin (3 mg/kg, iP) uygulandi. Yirmi dakika sonra yem verilerek 30 dakika stire
ile izlenen hayvanlarda konvdilsiyon ortaya ¢ikma stiresi ile sikligi saptandi. Konvdilsiyon ortaya ¢ikma stiresi ANOVA ardindan Dunnett
testi ile konvdilsiyon sikligi Fisher's Exact testi ile degerlendirildi.

Bulgular: Hayvanlarda agirlik kaybr %18-20 oldu. Skopolamin uygulanan hayvanlarda %71.4 siklikta konvdilsiyonlarin ortaya cik-

g1 (p< 0.05), morfin, naltrekson ve dekstrometorfan uygulanmasinin gelisen konvdilsiyonlarin ortaya cikma stresi ve sikligina anlam-
Ii etkisinin olmadigi saptandi.
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Yorum: Farelerde aglik sonrasi skopolamin uygulanimi ve yem verilmesi ile ortaya cikan konvlilsiyonlara opioiderjik ve glutama-
terjik sistemlerin etkisini ortaya koymak igin daha ileri calismalar gerekmektedir.

Anahtar Kelimeler: Antimtiskariniklerin neden oldugu konvdilsiyon, yem yoksunlugu, skopolamin, fare, morfin, naltrekson, dekst-
rometorfan.

ABSTRACT

Objective: Mice and rats treated with scopolamine or atropine after two days of fasting causes convulsions soon after refeeding
(1,2). Since it has already been shown that mu opioid receptors and glutamatergic N-methyl-D-aspartate (NMDA) receptors mediate
the food uptake related dopamine release in mesolimbic system, we aimed to reveal the effects of opioidergic and glutamatergic sys-
tems on convulsions (3,4).

Materials and Methods: Albino Balb/C male mice (25-30 g) were weighted then fasted for 48 hours and took only water ad
lib. Animals were then weighted again and first treated with saline (IP), morphine (1-3 mg/kg, IP), naltrexone (1 mg/kg, SC) or dext-
romethorphan (12.5-25 mg/kg, SC) and 10 minute later were treated saline or scopolamine (3 mg/kg, IP). 20 min later, animals we-
re given food pellet and observed for 30 min for the incidence and onset of convulsions. The onset of convulsions was evaluated
with ANOVA followed by Dunnett, and the frequency of the incidence of convulsions was evaluated with Fisher’s Exact test.

Results: Weight losses in animals were 18-20%. Scopolamine administration caused convulsions with the frequency of 71.4%
(p< 0.05). Morphine, naltrexone and dextromethophan administrations did not have any effects on the latency and the incidence of
the convulsions developed.

Conclusion: Further studies are needed in order to figure out the effects of opioidergic and glutamatergic systems on the con-
vulsions developed in mice fasted for 48 h treated with scopolamine soon after refeeding.

Key Words: Antimuscarinic-induced convulsion, food deprivation, scopolamine, mice, morphine, naltrexone, dextromethorphan.
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ETS Transkripsyon Faktorlerinin Aksotomi ve Noron Oliimiiyle iliskisi

The Relationship of ETS Transcription Factors with Axotomy and Neuronal Death

Giirkan Oztiirk”, Nese Aysita, Isil Aksan Kurnaz®, Ozlem Demir®
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OzET

Amag: ETS transkripsiyon faktér ailesi lyelerinden Elk-1 ve Pea-3 nérodejeneratif ve rejeneratif stireglerle iliskilendirilmektedir. Bu
calismanin amaci aksotomi sonrasi néronlarda meydana gelen Elk-1, Elk-1-P ve Pea-3 seviye degisikliklerini ve bunun néron hayatiye-
tiyle iliskisini arastirmaktir.

Gereg ve Yéntem: Fare arka kék ganglionlari ayristirilarak primer duyu néron kiilttirleri yapildi. inkiibasyonun 48. saatinde né-
ronlarin uzattiklar aksonlar lazer isini ile kesildi; hticreler 2, 5, 10, 30. dakikalarda ya da 24 saat sonra tespit edilerek Elk-1, Elk-1-P ve
Pea-3 antikorlari ile immunhistokimyasal olarak isaretlendi. Yirmi dort saat sonra tespit edilen hticreler ayrica propidiyum iyodtir ile bo-
yanarak 6lti/canli hicre testi yapildi.
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Bulgular: Kesim sonrasi Elk-1 immuinreaktivitesi 5. dakikada anlamli bir sekilde ytikselmis olup, benzer artis Pea-3 icin 2. EIk-P igin
ise 30. dakikada g6zlenmistir. Aksotomiden 24 saat sonra canli kalan néronlarda anlamli derecede daha ytksek Elk-1 immtinreaktivi-
tesi belirlendi.

Yorum: Elk-1'in aksotomi sonrasi hizla ylkselmesi ve canli kalan néronlarda daha ytiksek immtinreaktivite géstermesi antiapop-
totik koruma sagladigi goriistint desteklemektedir. Pea-3 islevsel aksonal baglantilarin kurulmasiyla iliskilendirilmistir. Aksonal hasar-
dan kisa bir slire sonra artan Pea-3, kaybolan sinaptik iliskilerin tekrar kurulmasiyla ilgili olabilir.

Anahtar Kelimeler: ETS transkripsyon faktdrleri, aksotomi, hticre dlimdi.

ABSTRACT

Objective: ETS transcription factors Elk-1 and Pea-3 have been associated with neurodegenerative and regenerative processes.
The aim of this study was to determine the changes in the levels of Elk-1, Elk-1-P and Pea-3 following axotomy and to investigate the-
ir relationship with neuronal survival.

Materials and Methods: Primary sensory neuron cultures were set up by dissociating mouse dorsal root ganglia. At the 4gth
hour of incubation, the axons grown by the neurons were cut by a laser beam; cells were fixed at the 2, 5, 10, 30" minutes or 24t
hour and immunohistochemically labelled with Elk-1, Elk-1-P and Pea-3 antibodies. The cells fixed after 24 hours were additionally sta-
ined with propidium iodide to determine dead / live cells.

Results: Elk-1 immunreactivity significantly increased at the 5™ minute and a similar rise was observed at the 2" minute for Pea-
3 and 30" minute for Elk-P. Significantly higher Elk-1 immunreactivity was detected in surviving cells 24 hour following axotomy.

Conclusion: Rapid increase in Elk-1 and higher immunreactivity in surviving neurons following an axotomy support the idea that
this factor provides an anti-apoptotic protection. Pea-3 has been associated with establishment of functional axonal connections. Pea-
3, which rapidly increases after an axonal injury, may be related with restoration of lost synaptic connections.

Key Words: ETS transcription factors, axotomy, cell death.

KAYNAKLAR/REFERENCES

1. Arber S, Ladle DR, Lin JH, Frank E, Jessell TM. ETS gene Er81 controls the formation of functional connections between Group la sensory affe-
rents and motor neurons. Cell 2000;101.:485-98.

2. Barrett LE, Sul J-Y, Takano H, van Bockstaele EJ, Haydon PG, Eberwine JH. Region-directed phototransfection reveals the functional significance
of a dendritically synthesized transcription factor. Nature Methods 2006,3:455-60.

3. Chotteau-Lelievre A, Dolle P, Peronne V, Coutte L, de Launoit Y, Desbiens X. Expression patterns of the Ets transcription factors from the PEA3
group during early stages of mouse development. Mech Dev 2001,108:191-5.

Siradisi Bir Siniis Sagittalis Siiperior Bifurkasyon Varyasyonu Olgusu

An Unusual Case of Superior Sagittal Sinus Bifurcation Variation
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OzZET

Beyin cerrahisi ve nérolojide klinik tablolarinin degerlendirilmesinde, &zellikle beyinle ilgili cerrahi girisimlerde dural sinuslerin ta-
nimlanmasi 6nemlidir.

Os frontale'deki foramen caecum’un arka tarafindan baslayan ve falx cerebri'nin Ust kenari boyunca arkaya dogru uzanan sinus
sagittalis stiperior, protuberentia occipitalis interna hizasinda genisleyerek confluens sinuum adini alir. Dural sintsler bu bélgede sik-
likla varyasyon gésterir. Bizim tespit ettigimiz olguda, 49 yasinda bir erkek hastanin cekilen kraniyal venz manyetik rezonans anjiyog-
rafisinde izledigimiz sints sagittalis stiperior, kraniyumun sutura lambdoidea’si civarinda ikiye ayrilmaktaydi. Cift olarak seyreden dal-
lar confluens sinuum’u olusturmadan sinus transversus'a acilmaktaydi. Sinus rektus ise sol sints transversus'a katilmaktaydi.
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Tespit ettigimiz daha énce gortlmemis bu sira disi varyasyonun gerek nérolojik tablolarin degerlendiriimesinde, gerekse cerrahi
girisimlerde 1sik tutacadi distincesindeyiz.

Anahtar Kelimeler: Varyasyon, MR anjiografi, sinls sagittalis stiperior, sinls rektus, confluence sinuum.

ABSTRACT

It is important to define the dural sinuses during assessment of the clinical presentations in neurosurgery and neurology, and es-
pecially before performing surgical interventions involving the brain.

Variations of dural sinuses are frequently seen in confluence of the sinuses. In our case, cranial venous MRI angiography of a 49-
years-old male patient demonstrated that the superior sagittal sinus bifurcated near sutura lambdoidea of the cranium. These cour-
sed as two separate branches and drained into the transverse sinus without forming the confluence of the sinuses. Sinus rectus jo-
ined to the left transverse sinus.

We think that this unusual variation which was not reported before will contribute to the assessment of the neurological presen-
tations and also to the surgical interventions.

Key Words: Variation, MR angiography, superior sagittal sinus, straight sinus, confluence of sinuses.
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Es Zamanh EEG-IMRG Kaydinda EEG Uzerinde Olusan Artefaktlarin Giderilmesi
Elimination of EEG Artifacts Caused By Simultaneous EEG-fMRI Recording
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OZET

Amag: EEG-IMRG es zamanli kaydi esnasinda gértintlileme artefakti ve balistokardiyogram artefaktlari olusur. Gértintlileme arte-
faktina iIMRG gradyentleri ve radyo frekans (RF) darbeleri neden olur. Balistokardiyogram (BKG) ise sabit MR manyetik alani altinda
EEG elektrotlarinin kalp atisina bagl olarak hareket etmesi sonucu olusur. Bu calismada ¢esitli artefakt giderme algoritmalari kullani-
larak EEG verisi temizlenmis ve elde edilen sonuglar karsilastiriimistir.

Gereg ve Yontem: EEG kaydi, 1.5 Teslalik bir MR cihazi igerisinde 32 kanalli, MR-uyumlu BrainAmp EEG sistemi kullanilarak alin-
di. Artefakt giderilmesi, duragan-hal gérsel uyarilmis potansiyel (DHGUP) kayitlar lzerinde gerceklestirildi. Gorlintlileme artefakti-
nin giderilmesinde géruintl artefakti giderme (GAG) ve frekans alani filtreleme (FAF) yontemleri kullanildi (2,3). BKG artefaktinin gi-
derilmesi icin ise en yaygin olarak kullanilan iki yéntem olan ortalama artefakt ¢cikarma (OAQ) ve bagimsiz bilesen analizi (BBA) kul-
lanildr (1).

Bulgular: Gértinttileme artefaktinin giderilmesinde hem GAG hem de FDF yontemleri ile DHGUP korunurken gdrtinttileme arte-
faktini basariyla gidermek mumkdtn oldu. BKG'nin gideriimesinde ise, OAC ve BBA basarili oldular. Ancak BBA, BKG ile ilintisiz EEG
frekans bilesenlerinde ve DHGUP topografisinde bozulmaya neden oldu.

Yorum: GAG yontemide, artefakt driinttistinlin zamanla fazla degismemesi 6nemlidir, katilimcinin ¢ekim esnasinda fazla hareket-
li oldugu durumlarda FDF ydntemi tercih edilebilir. FDF yénteminde ise gértintlileme artefaktina zgu frekans bilesenleri tamamen si-
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lindiginden ayni frekanstaki isaret bilesenlerinin de kaybi s6z konusu olabilir. BKG'nin giderilmesinde, BBA'yi ilave yéntemlerle birles-
tirerek kullanmak performans artisi saglayabilir.

Anahtar Kelimeler: EEG, iIMRG, ICA, artefakt, bagimsiz bilesen analizi.

ABSTRACT

Objective: EEG recorded simultaneously with fMRI is heavily contaminated by imaging artifact and ballistocardiogram (BCG).
Imaging artifact is caused by the MR gradients and RF pulses. BCG is mostly caused by circulation related movements of the EEG
electrodes. Here we evaluate the performance of several algorithms, both, to remove imaging artifact and BCG.

Materials and Methods: EEG was recorded inside the 1.5 T scanner with a 32 channel MR-compatible BrainAmp system. Arti-
fact reduction was performed on the steady state visual evoked potentials (SSVEP). Imaging artifact elimination was performed by
Image Artifact Reduction (IAR) and Frequency Domain Filtering (FDF) (2). For BCG elimination, Average Artifact Subtraction (AAS)
and Independent Component Analysis (ICA) were used (1,3).

Results: AR and FDF methods both successfully eliminated the imaging artifacts while preserving SSVEP frequency components.
In the BCG case, ICA and AAS gave comparable results. Nevertheless, ICA also induced changes in the frequency components not
related with BCG and deteriorated the topography of the SSVEP.

Conclusion: It is important for IAR that artifact pattern does not change much in time. In the case that the participant moves
vastly during recording, FDF might be the better choice. FDF might also deteriorate the EEG signal, because it removes the signal
components at the frequency of the imaging artifact completely. In the elimination of BCG, combining ICA with additional methods
might provide performance increase.

Key Words: EEG, FMRI, artifact, ICA, independent componenet analysis.
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Genc Eriskinlerde isitsel P3a ve P3b Beyin Potansiyellerinin Habitiiasyonu: Topografik Analiz

Habituation of Auditory P3a and P3b Brain Potentials in Young Adults: Analysis of Scalp
Topography
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OZET

Amacg: Pariyetal bélgede en blytik genlikli olan P3b potansiyeli, bellegin gtincellenmesi ve dikkatin tahsisat stiregleri ile iliskiliyken;
fronto-santral bélgelerde en bytk genlikli olan P3a potansiyelinin pasif, istem disi dikkat yonelmelerini veya oriyentasyonu yansittigi
kabul edilir. P3a potansiyeli, cogu zaman kendinden énce gelen N2 bileseni ile birliktelik gdsterir. Yeniligin saptanmasi sirasinda olu-
san P3a’nin en 6nemli ndral kaynadi frontal lob aktivitesidir (1). Asosiyatif olmayan égrenmenin bir trd olan habittiasyon, tekrarla-
yan iyi huylu uyaranlara karsi gosterilen yanittaki azalmadir (2). Tekrarlayan uyaranlara yanit olarak hem P3a hem de P3b potansiye-
linde habittiasyon gdézlenebilir (3,4). Bu calismada, habittiasyon ile isitsel P3a ve P3b potansiyellerinin topografisindeki degisiklikleri
arastirmayr amacladik.

Gereg ve Yontem: Calismamiza 21 (yaslari 18 ile 22 arasinda) saglikli erkek géndilli katildi. Olaya iliskin potansiyeller; isitsel ye-
nilik paradigmasi kullanilarak 16 elektrot bélgesinden (10/20 elektrot yerlestirme sistemine gére) kaydedildi. Uygulanan &devin ilk ve
son yarisindaki isitsel uyaranlara yanit olarak elde edilen EEG verilerinin ayri ayri ortalamalari alindi. Her bir 6dev donemindeki P3a,
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P3b ve N2 potansiyellerinin genlik ve latanslari élctildu. iki dénem arasindaki farkliliklar tekrarlayan Slctimler icin ANOVA testi ile ana-
liz edildi. Ardindan, veriler McCarthy and Wood'un tarif ettigi yénteme gére normalize edildikten sonra habittiasyon ile sacli derideki
topografi arasindaki etkilesim ANOVA ile test edildi (5).

Bulgular: Bulgularimiz P3a, P3b ve N2 potansiyellerinin genliklerinin habittie oldugunu gésterdi (sirasiyla; p< 0.001, p< 0.005
ve p< 0.05). Vektdr transformasyonunun ardindan habittasyon ile P3a ve N2 potansiyellerinin genliklerinin dnden-arkaya dagili-
mi arasindaki etkilesim anlamli bulundu (sirasiyla; p< 0.02 ve p< 0.005). Fakat P3b genliklerinde bu etkilesim g6zlenmedi (p>
0.4).

Yorum: Sonuclarimiz, P3b potansiyel genliklerinin habittiasyonunun hicbir topografik degisiklik géstermedigine oysa P3a ve N2
potansiyellerinin genliklerinin habitliasyonunun frontal sacli deri bélgelerinde en fazla olduguna isaret etmektedir. Bulgularimiz P3a
potansiyelini olusturan yapilar ile uygunluk gdosteriyordu.

Anahtar Kelimeler: Habittiasyon, topografi, P3a, P3b, N2.

ABSTRACT

Objective: The P3b potential with maximal amplitude over parietal region is related to memory updating and attention allocati-
on processes, whereas P3a potential with maximal amplitude over the fronto-central regions is assumed to reflect passive, involun-
tary switching of attention or orienting. The P3a potential was consistently observed in combination with preceding N2 component.
Frontal lobe activity is a major neural source for generation of P3a during detection of novelty (1). Habituation is a decrease in res-
ponse to a benign stimulus when that stimulus is presented repeatedly; it is a form of non-associative learning (2). Both P3a and P3b
potentials could be habituated in response to repeated stimuli (3, 4). The aim of the present study was to investigate changes in to-
pography of auditory P3a and P3b potentials with habituation.

Materials and Methods: Twenty-one healthy male volunteers (ages between 18 and 22 years) participated in the study. Event
related potentials (ERP) were recorded with 16 electrodes (10/20 system) using an auditory novelty paradigm. 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 P33,
P3b, and N2 potentials were measured for each task period. The differences between the two periods were analyzed by repeated
measures analyses of variance (ANOVA). Then, the interaction of the habituation with the scalp topography was tested using ANO-
VA after normalizing the data according to the procedure described by McCarthy and Wood (5).

Results: According to our results the amplitudes of P3a, P3b, and N2 potentials were habituated (p< 0.001, p< 0.005, and p<
0.05, respectively). After vector transformation, interaction of the habituation and antero-posterior distribution of the amplitudes of
P3a and N2 potentials were significant (p< 0.02 and p< 0.005, respectively). But this interaction was not observed for the P3b amp-
litudes (p> 0.4).

Conclusion: Our results indicate that habituation of the P3a and N2 potential amplitudes was maximal at frontal scalp sites, whi-
le habituation of the P3b potential amplitudes did not undergo any topographic changes. Our findings were in accordance with the
neuronal generators of P3a potentials.

Key Words: Habituation, topography, P3a, P3b, N2.
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Miyotonik Distrofi Tip 1 Hastaliginda Triplet Repeat Primed-PCR ile Molekiiler Tani
Molecular Diagnosis of Myotonic Dystrophy Type 1 By Triplet Repeat Primed PCR (TP-PCR])
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OZET

Amac: Miyotonik distrofi (DM), otozomal dominant kalitimli bir néromuskdiler hastaliktir. Hastalik iskelet kasi, kalp, beyin, géz,
endokrin ve gastrointestinal sistem gibi pek cok organi tutar. Klinik bulgular, progresif kas gticstzItigu, atrofi ve kontraksiyon sonra-
sinda kaslarda gevseme gicltigd (miyotoni) ile karakterizedir. Hastalik kromozom 19q13.2-13.3 (zerinde lokalize CTG tekrar artisina
bagl olarak ortaya cikar. Hastaligin 4 ayri alt-tipi vardir. Bunlar premutasyon, hafif, klasik ve konjenital olarak adlandirilir. Bu alt-tipler
genellikle, bu bélgedeki tekrar sayilarinin artisi ile orantilidir. Saglikli bireylerde 5-35 tekrara kadar CTG Ugldsu bulunabilirken, 35-50
tekrardan itibaren, instabilite baslar. Bu calismada DM1'li olgularda TP-polimeraz zincir reaksiyonu (PCR) yontemi ile trintikleotid tek-
rarlarinin sayisinin belirlenmesi amaclanmistir.

Gereg ve Yontem: CTG sayisi yliksek olmayan alleller normal PCR ile ¢cogaltilabilir. Buna karsilik CTG tekrar sayisi fazla olan al-
eller, normal PCR ile ¢cogaltilamadigi ve saglikli homozigot bireylerde tek bant gériindiigu icin, bu bireylerin negatif sonucunu dogru-
lamak amaciyla, zaman alan ve klinik taniya uygun olmayan Southern Blotting yénteminin kullanilmasi gerekmektedir. Bu calismada
PCR’de cogaltilmasi zor olan, ytiksek CTG tekrari tasiyan allellerin de g6zlemlenmesini saglamak amaciyla yeni bir yéntem olan triplet
repeat primed PCR (TP-PCR) kurulmus ve Turkiye'de ilk defa DM hastalarina uygulanmistir.

Bulgular: Cukurova Universitesi Tip Fakdiltesi Néroloji Klinigine basvuran ve DM1 olarak taninan 13 aile calismaya alinmistir. Pro-
band DM1 olarak tanindiktan sonra, diger aile bireyleri hastalik agisindan sorgulanmis ve tani genetik analiz ile desteklenmistir. Yirmi
erkek ve 19 kadindan olusan toplam 39 bireyi kapsayan 13 DM1 ailesinde CTG Uiglust tekrar polimorfizmi TP-PCR ile ¢alisilmistir. Yon-
tem ile hasta olan olgularin hepsinde pozitif sonug alinmis ve klinik tani dogrulanmistir.

Yorum: TP-PCR hizli sonug vermesi ve otomatize olmaya uygunlugu bakimindan rutin klinik tani icin Southern Blot'tan daha Us-
tln bir yéntemdir. TP-PCR, DM1 modelinde oldugu gibi, diger tekrar hastaliklarina da uygulanabilecek gticlti bir yéntemdir.

Anahtar Kelimeler: Miyotonik distrofi, CTG trintikleotid tekrari, triplet repeat primed, PCR.

ABSTRACT

Objective: Myotonic dystrophy (DM) is a neuromuscular disorder with autosomal dominant inheritance pattern. This disorder pri-
marily affects skeletal muscles, heart, brain, eye and many other organs related with endocrine and gastrointestinal systems. It is cha-
racterized with progressive muscle weakness and wasting and difficulty in muscle relaxation after contraction (myotonia). DM is ca-
used by increased number of CTG trinucleotide repeats located on chromosome 19q13.2-13.3 region. DM has four subtypes that are
called as premutation, mild, classic and congenital. These subtypes are generally correlated with increase in trinucleotide repeat num-
bers. In healthy individuals, CTG trinucleotide repeat numbers can vary between 5 and 35, trinucleotide repeat numbers between 35
and 50, however, cause instability. The aim of this study is to determine the number of trinucleotide repeats by TP-PCR in DM1 cases.

Materials and Methods: Alleles with normal number of CTG trinucleotide repeats can be amplified with conventional polyme-
rase chain reaction (PCR). Alleles with high number of CTG trinucleotide repeats, however, can not be amplified with conventional
PCR. Moreover, since only one DNA band is observed in healthy individual, time consuming Southern Blotting technique has to be
performed to verify patients’ negative results, which is also not compatible with the clinical diagnosis. In this study, in order to amp-
lify high number of CTG trinucleotide repeat containing regions, we established a novel PCR method called “triplet repeat primed
PCR" (TP-PCR) and for the first time utilized this method for the diagnosis of DM patients in Turkey.

Results: In routine clinical diagnosis, TP-PCR is faster to perform and more adaptable to automatisation compared to Southern
Blotting.

Thirteen families diagnosed with DM1 at the Neurology department of Faculty of Medicine at Cukurova University were included
in this study. After identification of the proband, other family members were also investigated for the disease and diagnosis of pati-
ents were verified with genetic analysis. Thirteen families including 20 male and 19 female were studied for CTG trinucleotide repe-
at polymorphism with TP-PCR. Clinical diagnosis was verified in all patients with this novel method.
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Conclusion: TP-PCR is a better method compared to Southern Blotting in terms of getting faster results and being more adap-
table to automatisation for applications used in routine clinical diagnosis. All in all, TP-PCR is a very powerful tool that can be utilized
for diagnosis of DM1 as well as various other nucleotide repeat diseases.

Key Words: Myotonic dystrophy, CTG trinucleotide repeat, triplet repeat primed PCR.
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Genetik Absans Epilepsili Sicanlara Intraamigdaloid Kainik Asit Uygulanmasi Talamik Retikiiler
Cekirdekte N6rodejenerasyona Neden Oluyor mu?

Do Kainic Asid Injections Into The Amygdala Cause Neurodegeneration in the Reticular Thalamic
Nucleus of Rats with Genetic Absence Epilepsy?

Sema Ketenci, Medine Giilcebi idrizoglu, Rezzan Aker, Safiye Cavdar, Filiz Onat

Marmara Universitesi Tip Fakultesi, Farmakoloji ve Klinik Farmakoloji Anabilim Dall, Istanbul, Turkiye

OZET

Amag: Strasbourg kaynakli Genetik Absans Epilepsili Sicanlar (GAERS) konvdilsif olmayan nébet kriterlerini tasimasi nedeniyle en
cok kullanilan deneysel modeller arasindadir (1,3). Daha dnce yapilan ¢alismalarda genetik absans epileptik sicanlarda temporal lob
epilepsi modeli uygulamalari ile fokal nébetlerin ortaya ¢iktigi ancak nébetlerin sekonder jeneralizasyonunda bir diren¢ oldugu gdste-
rilmistir (2). Bu ¢alismamizda GAERS sicanlarda kainik asit uygulamasi ile olusturulan limbik epilepsi modelinde, retikiler talamik ce-
kirdekte néron sayimi hedeflenmistir.

Gereg ve Yontem: Kainik asitin amigdalaya enjeksiyonla verildigi bu calismada GAERS ve Wistar sicanlar: Kainik asit ve hicbir is-
lem g6rmemis kontrol grubu olmak tzere 2 gruba ayrilmistir. Stereotaksik cerrahi uygulamasindan 1 hafta sonra, amigdala kandiltin-
den kainik asit (750 ng kainik asit, 300 nl yapay beyin omirilik sivisi) enjeksiyonu yapilmistir (4). Bir hafta sonra perflizyon yapiimis ve
mikrotomda kesilen 40 p'luk beyin kesitleri tiyonin ile boyanmistir. Sol hemisferdeki retikdiler talamik ¢ekirdekte néronlarin sayimi faz-
kontrast mikroskobu vasitasiyla yapiimistir. Sayilan alanlardaki ortalama néron sayisi hesaplanmistir.

Bulgular: Wistar kontrol grubunun ortalama néron sayisi 2.5 (n= 3), GAERS kontrol grubunun ise 2.0 (n= 3) bulunmustur. Kainik
asit uygulamasi yapilan hayvanlarda Wistar sicanlarin (n= 3) ortalama néron sayisi 2.2 iken, GAERS grubunda 1.6 (n= 3) olarak sap-
tanmistir. Kainik asit enjeksiyonu yapilan GAERS grubu néron sayimlari Wistar kainik asitli gruba gore istatistiksel olarak daha azdir.

Yorum: Bu calismadaki veriler GAERS talamik retikdler cekirdek néronlarinin, amigdalaya kainik asit uygulamasi ile izlenen néro-
dejenerasyona Wistar grubundan daha duyarli oldugunu dustindtirmekle birlikte deney gruplarindaki hayvan sayilarinin artirilmasi he-
deflenmistir.

Anahtar Kelimeler: Kainik asit, GAERS (Genetic Absans Epilepsy Rats From Strasbourg), nérodejenerasyon, retikiler talamik cekirdek.

ABSTRACT

Objective: Genetic absence epilepsy rats from strasbourg (GAERS) are widely considered to be a valid genetic model of absen-
ce epilepsy characterized by noncolvulsive seizures (1,3). In a previous study our group showed that genetic absence epilepsy rats re-
sist secondary generalization of focal limbic seizures after electrical kindling (2). In the present study we counted the neurons in the
thalamic reticular nucleus after an injection of kainic acid into the amygdala.

Materials and Methods: Experiments were carried out with noonepileptic Wistar and GAERS rats, aged 5 months. A guide can-
nula was implanted stereotaxically into the right amydala for the kainic acid (750 ng kainic acid, 300 nl artificial cerebrospinal fluid)
injection (4). One week after this injections, all animals were anesthetized with an over dose of ketamine, perfused then after deca-
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pitation the brains were removed. Coronal sections (40 um) were cut on microtome and the sections were stained with thionin,
dehydrated and coverslipped. The sections were observed by brightfield microscopy and the average number of neurons per unit
area was estimated.

Results: The mean number of neurons was: 2.5 Wistar control group (n= 3), 2.0 for the GAERS control group (n= 3). Wistar ka-
inic acid group(n= 3) 2.2 , the GAERS kainic acid group (n=3) 1.6 .

Conclusion: These data suggest that the reticular cells of the GAERS animals are more sensitive to kainic acid injection than tho-
se of the Wistar group but further observations on more animals are needed to confirm this suggestion.

Key Words: Kainic acid, GAERS (Genetic Absans Epilepsy Rats From Strasbourg), neurodegeneration, reticular thalamic nucleus.
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Cevresel Yetistirme Kosullarinin Beceri Gerektiren Kavrama Davramsi Uzerindeki Etkileri

Influences of Environmental Rearing Conditions on the Use of Skilled Grasping Behaviour

Emel Ulupminar, Hakan Ay

Eskisehir Osmangazi Universitesi Tip Fakultesi, Anatomi Anabilim Dali, Eskisehir, Turkiye

OzZET

Amag: Zenginlestiriimis ¢evre kosullari deney hayvanlarinin néroanatomik yapilarinda ve davranislarinda uzun streli pozitif etkile-
re yol agmaktadir (1,2). Bu calismada; farkli ortamlarda yetistirme kosullarinin, beceri gerektiren uzanma ve kavrama davranisi tize-
rindeki etkileri arastirildi.

Gereg ve Yontem: Alti farkli anneden elde edilen ve dogum sonrasi 21. glinde stitten kesilen Wistar sicanlar; farkl yetistirme ko-
sullarina gére (Zengin: ZK, Standart: SK ve izole: IK) gruplandi. Her kosuldaki denek sayisi ve cinsiyeti ayniydi. ZK'de yetistirilen sican-
lar; 12'li grup halinde, cesitli uyaran objeler bulunduran 3 genis ve saydam kafesin tlinellerle birbirine baglanmasiyla olusturulan bir
ortamda barindirildi. SK’dekiler normal boyutlardaki saydam kafeslerde 4'Ili gruplar seklinde; iK'dekiler ise tek baslarina, metal kafes-
lerde barindirildilar. Alti hafta sonra tiim hayvanlar bir gtin boyunca ag birakildi. Ertesi glin her hayvan; dnlerindeki platformda bulu-
nan yem pelletlerine, kafeslerinin &n duvarindaki yatay acikliklardan ulasabilecekleri bir test kafesine kondu. On pencenin uzanmasi
ve yemin kavranmasi icin gecen stre ve 1 saatlik test periyodu sonunda ttiketilen yem miktari, 5 glin stresince kaydedildi. Testler es-
nasinda barinma ortamlarindaki yiyecek erisimine; gtinltik yem tiiketiminin %25'i verilecek sekilde kisitlama getirildi (3).

Bulgular: ZK'deki sicanlarin ilk kavrama davranisina kadar gecen ortalama stire (Ortalama + SEM= 41.2 + 9.3 dakika) SK (17.4 +
6.2 dakika) ve IK (6.6 + 4.3 dakika)'deki sicanlara gére anlamli olarak uzundu. Bu stire, test dénemleri stiresince tim gruplarda an-
lamli duizeyde azalirken, ortalama yem tiketimi de artma gdsterdi. ZK'de yetistirilen sicanlarin ilk test dénemi sonunda ttikettigi yem
miktar (0.56 + 0.2 g); SK (1.77 + 0.3 g) veya IK (2.02 + 0.2 g)'daki; sicanlara gére diistik olmasina ragmen; yeni ortama alisip, gé-
revi 6grenir 6grenmez, yem elde etme becerileri kontrol gruplari kadar etkili olmaya basladi. Ancak buna ragmen son test gtintinde
dahi yanit alinana dek gecen stire ZK'deki sicanlarda (2.3 + 1.2 dakika) SK (0.36 + 0.1 dakika) ve iK (0.7 + 0.2 dakika)'dekilere kiyas-
la daha uzundu.

Yorum: Bu bulgular; gruplar halinde barindirilan hayvanlarda yiyecek elde etme gtddsunun tek basina barindirilan hayvanlara
oranla daha az oldugunu dustindtrtmektedir. Cevresel zenginlestirme; yeni bir ortam degisikligine adaptasyonda veya problem ¢éze-
bilme yeteneginde, normal sosyal etkilesimeye nazaran daha az avantajli gibi g6ztikmektedir.

Anahtar Kelimeler: Beceri 6grenme, kavrama, zengin ¢evre, sosyal izolasyon.
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ABSTRACT

Objective: Environmental enrichment produces positive, long-term effects on neuroanatomy and behavior of rodents (1,2). In
this study, we investigated the influence of differential housing conditions on skilled reaching and grasping behaviour.

Materials and Methods: After weaning at postnatal day 21, Wistar rats derived from six different mothers were assigned to
different rearing conditions (Enriched: EC, Standard: SC and Isolated: IC). The number of subjects was equal in each condition for
each gender. Animals in EC were housed as groups of 12 animals in three large plexiglass cages connected via tunnels, with a vari-
ety of stimulating objects. Animals in SC and IC were housed as group of 4 rats in regular size plexiglass or individually in metal ca-
ges, respectively. Six weeks later, all rats were deprived of food for one day. The next day each rat was placed in test cage where
food could only be accessed by reaching through parallel bars found in the front panel and grasping small food pellets from a plat-
form. The time of forepaw extension and grasping behaviour, and average food consumption after one hour test period were recor-
ded over the five consecutive days of testing. Between sessions, access to food in the home cage was restricted to 25% of the ave-
rage daily food consumption (3).

Results: EC rats spend significantly longer average times (mean. £ SEM= 41.2 + 9.3 minute) for the first usage of paw in com-
parison to SC (17.4 + 6.2 minute) or IC (6.6 + 4.3 minute) rats. While the latency decreased significantly over the course of test ses-
sions, average food intake amount increased in all groups. Although the amount of consumed food on the first test session was sig-
nificantly lower in EC rats (0.56 + 0.2 g) comparing to SC (1.77 + 0.3 g) or IC rats (2.02 + 0.2 g); once they had learned the task
and get accustomed to novel environment, they were as effective as controls in retrieving food pellets. Nonetheless, even on the last
test session, latency was slightly longer in EC rats (2.3 + 1.2 minute) than those of SC (0.36 + 0.1 minute) or IC rats (0.7 £ 0.2 minute).

Conclusion: Our findings suggest that group-housed animals are less reactive to food retrieval than animals housed alone, and
environmental complexity seems to offer few advantages over the normal social condition in terms of adaptation ability to a novel
situation or problem solving.

Key Words: Skill learning, grasping, enriched environment, social isolation.
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Takim Sporu Yapan Kisilerde Hemisferik Farkliliklarin Uyarilma Potansiyelleri ile Belirlenmesi

Investigation of the Hemispheric Asymmetry By Evoked Paotentials in Team Sportsmen

Tugba Bﬁrklij1, A. Seda Artlsa, Nazan Dolu2, Cem Siier®

1 Erciyes Universitesi, Saglk Bilimleri Enstitiist, Kayseri, Ttrkiye
2 Erciyes Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Kayseri, Tirkiye

OzET

Amac: Serebral lateralizasyon, beynin sag ve sol hemisferleri arasindaki anatomik ve islevsel farklilasma olarak tarif edilmektedir. Hemis-
ferlerin her birinin farkli gérevleri vardir ve baskin olan hemisfer, digerine gére kendi grevlerini daha iyi bicimde yerine getirmektedir. Uya-
rilma potansiyelleri ise ses, isik vb. bir uyarandan sonra, beynin spontan aktivitesinde ortaya ¢ikan degisikliklerdir. Calismamizda, spor yapan
kisilerde hangi hemisferin ve/veya hemisferlerin daha etkin oldugunun uyarilma potansiyelleri (UP) ile arastiriimasi amaglanmistir (1-3).

Gereg ve Yontem: Calisma 21 (10 saglak, 11 solak) saglikli sporcu ile 22 (11 saglak, 11 solak) saglikli kontrolde Etik Kurul kara-
r alindiktan sonra gergeklestirildi. Sporcularin saglak ya da solak olmalari Annet El Tercihi Testi ve Hemisferik Dominantlik Testi ile be-
lirlenip uyariima potansiyel kayitlari sagli deriden Ag/AgCl elektrot aracilidi ile T3, P3, T4, P4 beyin bdlgelerinden alinmistir. Oddball
Paradigmasi ile standart ve hedef ses uyaranlari uygulanip elde edilen kayitlarda N1, N2, P2, P3 dalgalarinin latans ve genlikleri ana-
liz edilmistir. Sonuclar istatistiksel olarak T testi ile degerlendirilmistir.

Bulgular: Sporcu ve kontrol grubunun bélgelere gére alinan kayitlarinda genlik ve latans degerlerinin karsilastirmalarinda, spor-
cu grubunda standart uyaranlarda T3 bélgesinde P3 dalgasinin genligi istatistiksel olarak daha buytk (p< 0.05), P4 bélgesinde N1 dal-
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gasinin latansi daha uzun (p< 0.05) bulunmustur. Hedef uyaranlarda ise sporcu grubunda T3 bélgesinde N2 ve P3 dalgasinin genligi,
P3 ve T4 bdlgesinde P3 dalgasinin genligi istatistiksel olarak daha buyuk (p< 0.05) bulunmustur.

Yorum: Ambidekstralite (her iki ellilik) ve sol el kullanimi, bazi cevresel sebepler ile desteklenmekte, 6zellikle basketbol ve hent-
bol oynayanlarda, boks ve gtires yapanlarda, heykeltiraslarda, cerrahlarda ve calgi galanlarda, bu tip bir dominans gdértilmekte ve
Onemli avantajlar sagladigi dustintilmektedir (4,5). Calismamizda, sporcularda her iki hemisferin kontrol grubuna gdére daha aktif ol
dugu g6sterilmistir. Bu baglamda, sporun kognitif fonksiyonlari gelistirebilecegi sonucuna varilmistir.

Anahtar Kelimeler: Sporcu, P300, serebral lateralizasyon.

ABSTRACT

Objective: Cerebral lateralization is defined as the anatomical and functional dimorphism between the both hemispheres of the
brain. Each hemisphere has different functions and dominant hemisphere carries out its functions better than the other does. Evoked
potentials are the changes in the spontaneous activity of the brain following presentation of a stimulus like sound, light etc. In this
study we aimed to investigate which hemisphere(s) is/are more dominant in sportsmen by using evoked potential recordings (1-3).

Materials and Methods: This study is conducted on 21 sportsmen (10 right-handed, 11 left-handed) and 22 healthy controls
(11 right-handed, 11 left-handed) after the approval by the Ethical Committee. Whether volunteers are left-handed or right-handed
is determined by Annet’s Handedness Questionnaire. The evoked potential recordings are taken from T3, T4, P3, and P4 brain are-
as. Standard and target sound stimulations are applied for Oddball Paradigm and the latency and amplitude of N1, N2, P2, and P3
waves are analyzed from the recordings. The results were statistically evaluated by t test.

Results: When the standard stimuli were applied the amplitude of P3 wave in T3 area was higher (p< 0.05), and the latency of
N1 wave was longer (p< 0.05) in P4 section in the sportsmen. Also with the target stimulations, the amplitude of N2 and P3 waves
in T3 region and the amplitude of P3 waves in P3 and T4 areas were higher (p< 0.05) in the sportsmen.

Conclusion: Ambidexterity (both-handedness) and left-handedness are supported by some environmental reasons. Both-handed-
ness is seen especially in basketball and handball players, wrestlers, boxers, sculptors, surgeons and people playing an instrument,
and such dominance is considered as an important advantage (4,5). In our study, it is shown that both hemispheres are more acti-
ve in sportsmen group than control group. It is concluded that sports might be a helpful activity for improving cognitive functions.

Key Words: Sportsmen, P300, cerebral lateralization.
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Kisa Bir Mavi Isik Piilsiiniin Disi Wistar Sicanlarinda Davranissal Caresizlik Uzerindeki
Antidepresan Etkisi

Effects of a Short Blue Light Stimulation on Behavioral Despair in Female Wistar Rats

Elif Tunc Ozcan, Aysu Mutlutiirk, Onur iyilikci, Pelin Avcu, Siireyya Arican, Karel Bensusan, Resit Canbeyli

Bogazici Universitesi, Psikobiyoloji Laboratuvari, Istanbul, Tirkiye

OZET

Amag: Literattirde 1sik terapisinin (fototerapi) insanlar ve hayvanlar tzerinde antidepresan etkisine iliskin bulgular bulunmaktadir
(1,2). insanlarda mavi ve kirmizi 1i§in antidepresan etkisini karsilagtiriimasi, mavi isigin daha etkili oldugunu ortaya ¢ikarmistir (3). An-
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cak, mavi 151§In hangi mekanizma aracilidi ile etkili olduguna iliskin, hayvan depresyon modellerine dayali calismalar bulunmamakta-
dir. Yakin bir tarihte yayimladigimiz bir calismada, 30 dakikalik kisa bir isik pllstintin gecenin ikinci yarisinda antidepresan etki yarat-
tugini gozlemledik. Ayni sekilde, erkek Wistar sicanlarda bir gece/glindtiz déngtistintin gec karanlik evresinde verilen 10 dakikalik ma-
vi I151gin antidepresan etki yarattigini, kirmizi pulstin etkili olmadigini ortaya cikardik. Bu ¢alismamizda, bir gtindliz/gece aydinlatma
ddéngustintin geg karanlik evresinde verilen 10 dakikalik degisik renkte ve yeginlikteki isik stimtlasyonunun disi sicanlarda davranissal
caresizlik Uizerindeki potansiyel antidepresan etkisi incelenmistir.

Gereg ve Yontem: Yetiskin disi Wistar Albino sicanlari 12 saat 1sik 12 saat karanlik donguistinde isiklar saat 19:00'da (ZT12) ka-
patilmak tizere deney gruplarina rastgele dagitilmistir (n= 8). Degisik gruplara, karanlik baslangicindan 9 saat sonra (ZT21'de), 10
dakika stre ile yaklasik 300 luks, 600 luks ya da 1350 luks yeginliginde mavi ya da kirmizi isik stimtilasyonu uygulanmistir. Kontrol
grubu 1sik uygulamasi disinda ayni slirecten gecti. ikinci gtin bittin denekler, 15 dakikalik bir ylizme testine maruz kalmistir. Yirmi
dért saat sonra 5 dakikalik bir ytizme testi daha yapilmistir.

Bulgular: Varyans analizi sonuclarina gére, 3 degisik yeginlikteki mavi isik puilstilerinin kirmizi puilstler ve kontrollere gére farkli
bir etki yapmadigi bulunmustur.

Yorum: On dakikalik bir mavi isik pilsti erkek Wistar sicanlarda kirmizi puilsti ve kontrollere gére anlamli bir bicimde antidepre-
san etki yaratmisti. Ancak 3 ayri yeginlikte denememize karsin mavi puilstin disi sicanlarda benzer bir etkisi bulunamadi. Calismamiz,
biyolojik saatin bilinen cinsel dimorfizminin, ag tabakasindan innervasyonu agisindan yeniden degerlendiriimesi gerekebilecedine isa-
ret etmektedir.

Anahtar Kelimeler: Cinsel dimorfizm, davranissal caresizlik, isik terapisi.

ABSTRACT

Objective: Light treatment has an antidepressant effect in both humans and animals (1,2). Comparison of the antidepressant
effects of blue and red light stimulation in humans demonstrates that light at the blue spectrum is more effective (3). Recently, we
reported that a 30 min exposure to a light pulse in the late portion of the night has antidepressant effect in female Wistar rats in
behavioral despair (4). We also found that a 10 min blue but not red light pulse has antidepressant effect in male Wistar rats late in
the dark phase of an L/D cycle. The present study assessed the effect of light stimulation with different wavelengths and intensities
on behavioral despair.

Materials and Methods: Adult female Wistar rats on a 12h L/12h D cycle (lights off, ZT12, at 19:00 h) were exposed at ZT21
to either blue (540 nm) or red light (680 nm) for 10 min. Groups (n= 8 each) were exposed to 300 Ix, 600 Ix or 1350 Ix of blue or
red light while controls were treated similarly except for light exposure. Animals then underwent a 15-min forced swim test (FST) in
the light phase of the L/D cycle (starting at ZT5), followed by a 5-min FST 24 h later.

Results: ANOVA indicated that exposure to 10 min of blue or red light did not reduce behavioral despair compared to controls.

Conclusion: A 10 min blue pulse of light has antidepressant effect in male but not female Wistar rats suggesting possibility of
a major difference in the neural innervation of the biological clock in female rats. Since the biological clock shows sexual dimorphism,
our results necessitate further investigation of the differences in the innervation of the biological clock by the retina in males and fe-
male rats.

Key Words: Sexual dimorphism, behavioral despair, intensity, light treatment.
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Kisa Bir Mavi Isik Piilsiiniin Erkek Wistar Sicanlarinda Davranissal Caresizlik Uzerindeki
Antidepresan Etkisi

A Brief Blue Pulse of Light Has Antidepressant Effect in Behavioral Despair in Male Wistar Rats
Banu Acarlar, Esen Karan, Sezin Oner, Damla Balaban, Onur iyilikci, Emre Gencer, Resit Canbeyli

Bogazici Universitesi, Psikobiyoloji Laboratuvari, Istanbul, Turkiye

OZET

Amag: Isik terapisinin insanlar ve hayvanlar lizerinde antidepresan etkisine iliskin bulgular bulunmaktadir (1,2). insanlarda mavi
ve kirmizi 1s1gin antidepresan etkisinin karsilastirilmasi, mavi 1sigin daha etkili oldugunu ortaya cikarmistir (3). Ancak, mavi i1sigin han-
gi mekanizma araciligi ile etkili olduguna iliskin, hayvan depresyon modellerine dayali calismalar mevcut degildi. Yakin bir tarihte ya-
yimladigimiz bir ¢alismada, 30 dakikalik kisa bir 1sik plstintin gecenin ikinci yarisinda antidepresan etki yarattigini bulunmustur. Bu
calismamizda, bir glindtiz/gece aydinlatma dénguistintin ge¢ karanlik evresinde verilen 10 dakikalik degisik renkte isik stimdlasyonun
davranissal caresizlik tizerindeki potansiyel antidepresan etkisini incelenmistir.

Gereg ve Yontem: Yetiskin erkek Wistar Albino sicanlari 12 saat i1sik 12 saat karanlik déngstinde isiklar saat 19:00°da (ZT12)
kapatiimak tizere deney gruplarina rastgele dagrtilmistir (n= 8). Degisik gruplara, karanlik baslangicindan 9 saat sonra (ZT21'de), 10
dakika stire ile 1350 liks yeginliginde mavi ya da kirmizi isik stimtlasyonu uygulanmistir. Kontrol grubu isik uygulamasi disinda ayni
stirecten gecirilmistir. ikinci gtin deneklere 15 dakikalik, 24 saat sonra da 5 dakikalik bir ylizme testi uygulanmistir. Baska deneklerde,
1sigin biyolojik saat tizerindeki (suprachiasmatic nucleus / SCN) etkisi degerlendirilmistir. Bu amacla, ZT21'de 10 dakikalik, 1350 lItiks
dtizeyinde mavi ya da kirmizi isik uygulamasindan sonra néronal faaliyeti 6lgmek lizere immtinhistokimyasal yéntemlerle c-fos aktivi-

tesi degerlendirilmistir.

Bulgular: Varyans analizi sonuglarina gére, 1350 Itiks yeginlikte 10 dakikalik mavi isik ptilsti, davranigsal caresizligi kontrol grubu-
na gore anlamli derecede ddstirtirken, kirmizi 1sik gurubunda bdyle bir etki gértilmemistir (p< 0.05). SCN'nin ¢ekirdek bélgesindeki c-
fos immdnreaktivitesinin, mavi ve kirmizi 1sik gruplarinda, kontrol grubuna gdére anlamli derecede yogun oldugu bulunmustur. SCN'nin
kabuk bélgesinde ise sadece mavi grup kontrol grubundan anlamli derecede fark géstermistir.

Yorum: Bu calismada kisa mavi isik pdlstintin bir hayvan depresyon modelinde antidepresan etki yarattigi bulunmustur. SCN'de-
ki c-fos immuinreaktivitesinin de bu bulgulara destekleyici sonuglar verdigi gértilmustir. Calismamiz mavi 1sigin antidepresan etkisini
irdeleyebilmek icin, SCN ve &tesindeki etkilerini incelemenin gereklili§ini géstermektedir.

Anahtar Kelimeler: Davranissal caresizlik, 1sik terapisi, mavi/kirmizi isik, biyolojik saat.

ABSTRACT

Objective: Light treatment has an antidepressant effect in both humans and animals (1,2). Comparison of the antidepressant
effects of blue light and red light in humans demonstrates that blue light is more effective (3). There is a paucity of research on the
mechanism whereby blue light has antidepressant effect. Recently, we reported that a 30 min exposure to light in the late portion
of the night has an antidepressant effect (4). The present study assessed the effect of different wavelengths of light presented in
the late dark phase of a Light/Dark (L/D) cycle on behavioral despair.

Materials and Methods: Adult male Wistar rats on a 12h L/12h D cycle (lights off, ZT12, at 1900 h) were exposed at ZT21 to
either blue (540 nm) or red light (680 nm) for 10 min. Groups (n= 8 each) were exposed to 1350 lux of red or blue light while anot-
her group (controls) was treated similarly except for light exposure. Animals then underwent a 15-min forced swim test in the light
phase of the L/D cycle, followed by a 5-min test 24 h later. C-Fos immunhistochemistry was carried out to examine the number of
activated neurons in the biological clock (suprachiasmatic nucleus / SCN) in response to red or blue light exposure.

Results: ANOVA indicated that exposure to blue but not red light significantly reduced behavioral despair compared to controls
(p< 0.05). A significant difference in c-Fos immunreactivity was found for blue and red groups compare to controls in core SCN, whe-
reas only the blue group significantly differed from controls in shell region of SCN.

Conclusion: A short pulse of blue light has antidepressant effect in an animal model of depression. Our results point to the ne-
cessity to investigate the effects of blue light stimulation in the SCN and beyond.

Key Words: Behavioral despair, blue/red light, light treatment, biological clock.
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Sicanlarda Pentilentetrazol ile indiiklenmis Konviilsiyonlarda, Hipokampal Plastisitenin
Davranissal ve Histokimyasal Metodlarla Gosterilmesi: On Calisma

Outlining Hippocampal Plasticity By Using Behavioral and Histochemical Methods After
Pentylenetetrazol Induced Convulsions in Rats: Preliminary Study

Vedat Evren, Aysegiil Keser, Ozlem A. Yilmaz, Goniil 0. Peker

Ege Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali, Izmir, Turkiye

OZET

Amag: Temporal lob epilepsisi tizerine yapilan calismalar epileptojenezin anlasiimasi, sagaltim yontemlerinin etkinligi ve yeni sa-
galtim yéntemlerinin gelistirilmesi yontindedir. Epilepside ilk hasar sonrasinda olusan hticresel ve molekuiler degisimler sonucu eksito-
toksik hiicre éltimu, hipokampal nérobozunum ve izleyen mikroskopik degisiklikler gerceklesir. Bu mikroskopik degisimler arasinda hi-
ppokampusta anormal aksonal dallanmalar, GABA-erjik ara néronlarin kaybi, islevsel ketlenmenin (fonksiyonel inhibisyon) bozulmasi
ve anormal néronal devrelerin olusmasi (neosinaptojenez) sayilabilir. Biz bu 6n ¢alismamizda kimyasal tutusturma (kindling: duyarli-
lastirma temeline dayali deneysel konvtilsiyon) modeli olusturulmus eriskin erkek sicanlarda, konvdilziyon ve epilepsinin, hippokampal
olusumlardaki yapisal profilini, nérobozunum ve plastik stirecler baglaminda, literattirdeki ile karsilastirmali olarak davranissal ve his-
tolojik yontemlerle tanimlamayr amacladik.

Geregler ve Yontem: Calismada 4 erkek sican kullaniimistir. Kindling protokolu olarak pentilentetrazol 38mg/kg dozda guin asi-
r olarak 14 doz uygulanmis, 28. gtinden 10 guin sonra ise tahrik dozu uygulamasi yapiimistir. Davranissal kontrol Racine siniflandir-
masina gére yapilmistir [(0): Normal, (1): A§iz ve ylizde istemsiz lokomotor hareketler, (2): Basi sallama, (3): On ayaklarda klonus, (4):
Klonusla birlikte arka ayaklar tizerinde geriye dogru gitme, (5): Geriye dogru uzanip diisme]. Ardisik 2 nébetin Evre “4" ya da “5" ol-
masi durumunda kindling olustugu kabul edilmektedir. Histolojik degerlendirme icin TIMM histokimyasal boyama yontemi kullaniimis-
tir. TIMM boyamasi bir agir metal boyamasi olup néronlarda bulunan cinkonun isaretlenmesi prensibine dayanmaktadir.

Bulgular: Sicanlarin tamami son dozlarda ardisik olarak Evre 4 nébet gecirmislerdir. Belirgin bir bulgu ise 10 guinltk dinlenmenin
ardindan uygulanan tahrik dozunda sicanlarin hepsinin oldukca siddetli Evre 5 nébet gecirmis olmalaridir. TIMM boyamasinin deger-
lendirilmesi, boyanan bélgelerin karanlik skorlanmasi ile yapilmistir ve buna gére hippokampus dentat girusunda buytk oranda akso-
nal filizlenme gerceklestigi gértilmektedir.

Yorum: On calismamizda elde edilen sonuclar literattir ile uyumludur ve calismanin epileptogenezde astrositlerin roltintin irdelene-
cegi ileri safhasi icin temel olusturmaktadir.

Anahtar Kelimeler: Epilepsi, tutusturma, aksonal filizlenme.

ABSTRACT

Objective: The studies on temporal lobe epilepsy are directed to understand the fundamentals of epileptogenesis and the effec-
tiveness of treatment methods in addition to developing new ones. After the initial insult of epilepsy, excitotoxic cellular and mole-
cular changes, hippocampal neurodegeneration and subsequent micro-structural alterations are observed. These include mossy fiber
sprouting, loss of GABA interneurons, functional inhibition and abnormal neosynaptogenesis. In this preliminary study we used a che-
mical kindling model in male adult rats to outline the structural profile of convulsion within hippocampal formation in the context of
neurodegeneration and other plastic processes by using behavioral and histological techniques with literature comparison.

Materials and Methods: Four Sprague Dawley male rats were experimented. As kindling protocol pentylenetetrazole at a do-
se of 38mg/kg was applied every other day over 28 days. 10 days after the 14t dose the challenge doses were applied. Racine sca-
le was used in order to assess behavior:[(0): Normal, (1): Involuntary twitches, (2): Head nodding, (3) Front limb clonus, (4): Clonus
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and rearing on back limbs, (5):Frearing and falling]. Two consecutive seizures of phases "4" or "5" are considered to be kindled. For
histological evaluation TIMM staining method was used. TIMM staining is a heavy metal staining used for tracing zinc in neurons.

Results: All rats had phase 4 seizures in two consecutive doses within 28 days. A significant finding is that the rats had intensi-
ve phase 5 seizures with the challenge dose after 10 days of resting. Timm staining was scored as the amount of dark reaction and
presented robust axonal sprouting in the dentate gyrus of hippocampus.

Conclusion: Preliminary results of our study are consistent with the literature and establish a base for our next stage studies in
which we will examine the role of astrocytes in epileptogenesis.

Key Words: Epilepsy, kindling, axonal sprouting.
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Kolda Nervus Medianus’un Bir Olusum veya Baglant1 Varyasyonu

A Formation or Communication Variation of the Median Nerve in the Arm

Zeliha Fazliogullari, Mahinur Ulusoy, Nadire Unver Dogan, Mehmet Tugrul Yilmaz, Ahmet Kagan Karabulut

Selguk Universitesi Meram Tip Fakiltesi, Anatomi Anabilim Dali, Konya, Turkiye

OzZET

Olgu: Selcuk Universitesi Meram Tip Fakdiltesi Anatomi Anabilim Dalinda rutin 6grenci diseksiyonlari sirasinda, 67 yasindaki erkek
kadavrada nervus mediyanus varyasyonuna rastlandi. Nervus mediyanus kolun proksimalinde plexus brachialisten gelen dallarla nor-
mal olarak olusmaktaydi. Kolun ortasinda sinire fasciculus lateralis'ten gelen bir baglanti dalinin katildigi tespit edildi. Radix lateralis
nervi mediyani ayrildiktan sonra fasciculus lateralis'in ikiye ayrilarak musculus corocabrachialis’i deldigi gézlendi. Lateral dal nervus mus-
culocutaneus olarak musculus brachialis ve musculus biceps brachiiyi innerve etmekteydi. Medial dalin, herhangi bir dal vermeden mus-
culus corocabrachialisi terk ederek nervus medianusa katildigi tespit edildi.

Yorum: Literattirde nervus musculocutaneus ve nervus medianus arasindaki baganti dallari rapor edilmis ve farkli tanimlamalar
yapilmistir (1-4). Bu baglantilarin nervus musculocutaneus varyasyonu mu, nervus medianus olusum varyasyonu mu oldugu ile ilgili
kesin bir fikir birligi yoktur. Periferik sinir sisteminin anatomik varyasyonlarinin bilinmesi klinik nérofizyolojinin dogru yorumlanmasin-
da ve farkli klinik bulgularin aciklanmasinda yararli olacagi dustincesindeyiz.

Anahtar Kelimeler: Nervus medianus, nervus musculocutaneus, varyasyon, kadavra.

ABSTRACT

Case: The variation of the median nerve was observed incidentally during dissection of a 67 year-old male formalin-fixed Tur-
kish cadaver assigned to the preclinical medical students at the Human Anatomy Laboratory of the Faculty of Medicine, Selcuk Uni-
versity, Konya, Turkey. The median nerve was originating normally from the brachial plexus on proximal arm, but it received a com-
municating branch originated from the lateral cord on the middle arm. After lateral root of the median nerve leaved, the lateral
cord bifurcated (lateral and medial branches) and both of them pierced the coracobrachialis muscle. The lateral branch (musculo-
cutaneous nerve) innervated biceps and brachialis muscles. The medial branch exited the coracobrachialis muscle and then joined
with the median nerve.

Conclusion: Connections at the arm level between the median and the musculocutaneous nerves have been reported by many
authors (1-4). In previous studies, there were different definitions about connections. Is this connection variation of the musculocu-
taneous nerve or formation variation of the median nerve? There are not certain consensuses about this subject in the literature.
Knowledge of anatomic variations of the peripheral nervous system is helpful in explaining unusual clinical signs and permits correct
interpretation of clinical neurophysiology.

Key Words: Median nerve, musculocutaneous nerve, variation, cadaver.
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insan Fetuslarinda Nervus Medianus ve Nervus Ulnaris Gelisimi

The Development of Nervus Medianus and Nervus Ulnaris in Human Fetuses

Nadire Unver Dogan1, Gokhan Ciice?, ismihan ilknur Uysal1, Serpil Kalkan®, Emine Aksoy2

1 Selcuk Universitesi Meram Tip Fakiiltesi, Anatomi Anabilim Dali, Konya, Trkiye
2 Selguk Universitesi Meram Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Konya, Trkiye

OZET
Amac: Bu calismada insan fetuslarinda nervus medianus ve nervus ulnaris gelisiminin gestasyonel yasa gére incelenmesi amaclandi.

Gereg ve Yoéntem: Calismada, Selcuk Universitesi Meram Tip Fakdiltesi Anatomi Anabilim Dalinda bulunan %10’luk formalde-
hidte tesbit edilmis ve makroskopik olarak anomalisi olmayan her iki cinse ait 13. ve 40. haftalar arasindaki toplam 25 adet fetus kul-
lanildi. Her iki sinir igin fetuslarin sag kollarindan ayni seviyeden (dirsedin 1 ¢cm Usti) 1 cm uzunlugunda sinir dokusu alindi. Histolojik
takip sonrasi parafine gdmdlen dokulardan 5 mikrometre kalinliginda kesitler alindi. Kesitler Mallory’nin Anilin Blue Boyasi ile boya-
nip Olympus Isik mikroskobunda gelisimsel olarak degerlendirildi. Once nervus medianus ve nervus Ulnaris'in her bir haftaya ait pre-
peratlarinda fasikul olusumu degerlendirilip fasikdl sayisi belirlendi. Daha sonra 4'Iik blytitmede oktlometre yardimiyla mikrometre
dlizeyinde sinir cap 6lciimu yapildi.

Bulgular: Isik mikroskobu ile yaptigimiz dederlendirmelerde fetuslar geng (12-20 hafta), orta (21-28 hafta) ve olgun (29-40 haf-
ta) olmak tizere 3 gruba ayrilarak degerlendirildi. Buna gdre geng grupta nervus medianus’un ¢aplarinin ortalamasi 30.06 um, nervus
ulnaris’in ¢aplarinin ortalamasi 27.08 um, orta grupta nervus medianus'un ¢aplarinin ortalamasi 44.31 um, nervus ulnaris'in caplari-
nin ortalamasi 34.43 um, Olgun grupta nervus medianus’un caplarinin ortalamasi 62.17 pm, nervus ulnaris'in caplarinin ortalamasi
50.31 pm olarak 6lcdildu.

Yorum: Literattirde periferik ve kraniyal sinirlere ait ¢alismalarla ilgili bilgiler mevcuttur (1-3). Liang ve arkadaslari insan fetuslarin-
da yaptiklari calismalarinda nervus medianus'un geng grupta erken gelisim déneminde fasikdillerin gértilddiguini, gestasyonel yas art-
tikga fasikdl sayisinin arttigini ve dogum éncesi yuvarlaklastigini bildirmistir (1). Calismamizin 2. ve 3. trimester fetuslarinin periferik si-
nir gelisiminin aciklanmasina isik tutacagr dustincesindeyiz.

Anahtar Kelimeler: Nervus medianus, nervus ulnaris, insan fetusu, gelisim.

ABSTRACT
Obijective: It was aimed to investigate the development of median and ulnar nerve according to gestational age in human fetuses.

Materials and Methods: At the Anatomy Department of Meram Medical Faculty, Selcuk University, total 25 fetuses aged bet-
ween 13-40 weeks with no anomalies in appearance, and fixed in 10% formaldehyde was determined in this study. Samples in one
cm length were removed from the right arms of the fetuses at the same level (1 cm above the elbow) for both of the nerves. Paraf-
fin sections, obtained by routine histological methods, were cut at 5 um. The crosscuts were stained with Mallory’s aniline blue dye.
First, fascicle formation of nerve weekly and fascicle numbers were evaluated under Olympus light microscope. Then, with the help
of oculometer, micrometric diameters were measured with 4 times magnification.

Results: In the study, the fetuses were evaluated by dividing them into three groups as young (12-20), middle (21-28), and ma-
ture (29-term). According to this in the immature group, the mean diameter of nervus medianus was 30.06 um, and the mean di-
ameter of nervus ulnaris was 27.08 um. In the middle group, the mean diameter of nervus medianus was determined as 44.31 pym,

|228 Turk Norol Derg 2009; 15(Ek 1): 183-277



POSTERLER / POSTER PRESENTATIONS

and the mean diameter of nervus ulnaris was 34.43 pm. In the mature group, the mean diameter of nervus medianus was 62.17
um, and the mean diameter of nervus ulnaris was 50.31 pm.

Conclusion: Development of the cranial nerves and peripheral nerves has been documented in the literature (1-3). Liang et al.
reported that the median nerve was already separated into fascicles beginning at early development in the young group, with incre-
ase to acquire more fascicles in later development and became rounder in shape before term (1). It is hoped that this study reflects
on the development of these nerves in 2 and 3 trimester fetuses.

Key Words: Median nerve, ulnar nerve, human fetuses, development.
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insan Fetuslarinda Nervus Ophtalmicus’un Seyri ve Dallarinin Morfolojsi: Anatomik Calisma

The Course and Morphological Pattern of the Ophtalmic Nerve Branches in Human Fetuses:
An Anatomical Study

Nadire Unver Dogan, ismihan ilknur Uysal, Ahmet Kagan Karabulut, Muzaffer Seker

Selcuk Universitesi Meram Tip Fakiltesi, Anatomi Anabilim Dali, Konya, Turkiye

OZET
Amac: insan fetuslarinin kafa tabaninda nervus ophtalmicus’un seyri ve dallarinin morfolojisinin incelenmesi amaclandi.

Gereg ve Yéntem: Calisma, Selcuk Universitesi Meram Tip Fakiltesi Anatomi Anabilim Dali fetus kolleksiyonundaki dis gérdintim-
lerinde herhangi bir anomali gézlenmeyen ve %10’luk formaldehidte fikse edilmis 50 kafatabani yarisinda yapildi.

Bulgular: Tim &rneklerde nervus ophtalmicus ganglion trigeminale’den ayrildiktan sonra fissura orbitalis superior’a girmeden he-
men énce lateralde nervus lacrimalis'i vermekteydi. Mediyaldeki dali olan nervus nasociliaris'in ¢ikis yerine ve nervus frontalis'in dallan-
ma yerine gére 3 ana tip ve 7 alt tip belirlendi. Buna gére nervus nasociliaris'in fissura orbitalis superior'a girmeden 6nce ayrilmasi Tip
1, fissura'da ayrilmas Tip 2, fissura'dan ciktiktan sonra ayrilmasi Tip 3 olarak gruplandirildi. Orneklerde en yiksek oranda tip 2a olarak
isimlendirilen (nervus nasociliaris'in fissura orbitalis superior'dan ve nervus supraorbitalis ve nervus supratrochlearis'in frontal kemigin
yakinlarindan orbita’nin 6n béltimtinden ¢ikmasi) dallanma paterni gézlendi.

Yorum: Nervus ophtalmicus trigeminal sinirin en ince dalidir (1,2). Bu sensitif sinir ylzUin Ust boldmdndn derin ve ytizeyel kismi-
niinnerve eder (1). Nervus ophtalmicus fossa cranii mediya’da trigeminal ganglion‘dan ¢iktiktan sonra sinus cavernosus’un lateral du-
varl boyunca gecer. Fissura orbitalis superior'a girmeden hemen &nce nervus lacrimalis, nervus frontalis ve nervus nasociliaris olmak
lizere 3 ana dalini verdigi bildirilmistir (2,3). Klasik bilgiden farkli olarak biz calismamizda sinirin dallanma yerleri ile ilgili farklliklar tes-
pit ettik. Calismamizdaki sonuglarin bélgenin sensitif innervasyon fakliliklarinin agiklanmasinda faydali olabilecedini duistinmekteyiz.

Anahtar Kelimeler: Nervus ophtalmicus, nervus frontalis, kafatabani, insan fetusu.

ABSTRACT
Objective: The aim of this study was to determine the course and branches of the ophtalmic nerve in fetal head.

Materials and Methods: This study was performed with 50 head sides of spontaneously aborted fetuses without any detectab-
le malformations obtained from the collection of Anatomy Department of Meram Medical Faculty, Selcuk University, Konya, Turkey.

Results: The lacrimal nerve was exiting from ophtalmic nerve just before superior orbital fissure in all specimens. According to
the origin place of the nasociliary nerve which is medial branch of the ophtalmic nerve, and the origin point of the frontal nerve
branches, three main type and seven subtype of the ophtalmic nerve have been determined. Three main types were described as fol-
lows: The nasociliary nerve arising entering before the entrance into the superior orbital fissure (Type 1), within superior orbital fis-
sure (Type 2), and after exiting from superior orbital fissure (Type 3). The nasociliary nerve arise from the superior orbital fissure, and
the supraorbital and supratrochlear nerves arise from in front of the orbit, close to the maxillary bone was the most common pat-
tern in the specimens and called as type 2a.
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Conclusion: The ophtalmic nerve is the smallest of the division of the trigeminal nerve (1,2). This purely sensory nerve supplies
superficial and deep parts of the superior region of the face (1). It arises from the trigeminal ganglion in the middle cranial fossa and
passes forward along the lateral dural wall of the cavernous sinus. It is reported that it gives off the main branches, the lacrimal,
frontal and nasociliary nerves, just before it reaches the superior orbital fissure (2,3). In the present study, it has been determined
that there were differences in the location and origin of the nerve branches. Regarding this result, it may be helpful to explain the
differences on the sensorial innervation of the region.

Key Words: Ophtalmic nerve, frontal nerve, skulbase, human fetus.
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Kronik Nikotin Uygulamasinin Sican Paraventrikiiler ve Arkuat Cekirdeklerinde CART
Ekspresyonu Uzerine Etkilerinin Incelenmesi

Effects of Chronic Nicotine Administration on CART Expression in Paraventricular and Arcuate
Nuclei
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OZET

"“Cocaine and Amphetamine Regulated Transcript (CART)" ve peptidleri, beslenme davranisi ve psikostimulan maddelerin 6ddil ve
pekistirme etkileri gibi pek cok stireg ile iliskilendirilmistir (1,4,5). Ayni zamanda mezolimbik dopamin sisteminin parcasi olan ve psi-
kostimtilan maddelerin &dl ve pekistirme etkisi ile ilgili olan ventral tegmental alan ve ntkleus akkumbens gibi yerlerde CART
mRNA’sI ve peptidleri bulunur (2). Beslenme davranisi pek ¢ok hipotalamik ntikleusu ilgilendiren karmasik bir mekanizmadir ve bu ntik-
leuslarin hemen hepsinde CART bulunmaktadir (3).

Amag: Bu calismanin amaci, kronik nikotin uygulamasinin CART ekspresyonu tzerindeki etkisini arastirmaktir.

Gereg ve Yontem: Eriskin erkek Sprague Dawley tlru sicanlara 15 guin boyunca subkdtan nikotin (0.4 mg/kg) veya serum fiz-
yolojik enjeksiyonu yapildi. Calisma boyunca hayvanlarin viicut agirliklari takip edildi. Son enjeksiyondan bir gtin sonra sicanlar perfu-
ze edilerek beyinden alinan kesitlerde CART immuinhistokimya calismasi yapildi. Bu uygulamayi takiban, hipotalamusun paraventriku-
ler ve arkuat nukleuslarinda CART immtuinreaktif hticreler isik mikroskobunda sayildi.

Bulgular: Nikotin uygulanmis hayvanlarin 15 gtin icindeki vticut agirliklarindaki degisim orani serum fizyolojik grubundan farkli
degildi. Nikotin uygulamasi paraventrikler nikleustaki CART immtinreaktif néron sayisini artirdi (p< 0.05). Bu artis arkuat nukleusta
istatistiksel olarak anlamli bulunmad.

Yorum: Sonuclarimiz, nikotinin CART peptid sentezini etkileyebildigini ve bu etkilesimin nikotin bagimliigi veya CART peptidinin
istah kesici etkisinin altinda yatan mekanizmalarla baglantili olabilecedini géstermektedir.

Anahtar Kelimeler: Nikotin, CART, beslenme davanisi, paraventrikiler cekirdek, arkuat cekirdek, sican.

ABSTRACT
"“Cocaine and Amphetamine Regulated Transcript (CART)” and peptides have been implicated in many processes such as feeding
behavior and rewarding and reinforcing effects of psychostimulants (1,4,5). CART mRNA and peptides are found in brain regions in-
volved in the reward and reinforcement of psychostimulants including the ventral tegmental area and the nucleus accumbens, these
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regions are also part of the mesolimbic dopamine system (2). Feeding behavior is a complex mechanism involving many hypothalamic
nuclei and CART is found in almost all these nuclei (3). Nicotine is an addictive substance and known to be related with body weight.

Objective: The aim of this study is to investigate the effect of chronic nicotine treatment on CART expression.

Materials and Methods: Adult male Sprague Dawley rats were treated with subcutaneous nicotine (0.4 mg/kg) or saline injec-
tions for 15 days. The weights of the animals were monitored throughout the experiment. The day after the last injection, rats we-
re perfused and CART immuncytochemistry was performed on brain slices. Following this procedure, CART immunreactive cells we-
re counted in paraventricular and arcuate nuclei of hypothalamus under the light microscope.

Results: The percentage of body weight increase within 15 days was not significantly different in nicotine treated animals com-
paring to saline treated animals. Nicotine treatment increased the number of CART immunoreactive neurons in paraventricular nuc-
leus (p< 0.05). This increase was not significant in arcuate nucleus.

Conclusion: Our results suggest that nicotine interacts with CART peptide synthesis and this interaction may be related to un-
derlying mechanisms of nicotine addiction or anorexigenic effect of CART peptide.

Key Words: Nicotine, CART, feeding behavior, paraventricular nucleus, arcuate nucleus, rat.
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Amnezi Simiilasyonunun Elektrofizyolojik Géstergeleri

Electrophysiological Indicators of Amnesia Simulation
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OZET

Amag: Adli vakalarda sik karsilasilan amnezi kolaylikla taklit edilebildigi gibi aksinin ispat edilmesi mtimkiin olmamaktadir (1). On-
ceki calismalarda taklit ile gergek beyin hasarina bagl bellek kayiplarinin farkli davranigsal paternleri oldugu gdésterilmistir (2). Ancak,
bu durumu tespit etmek icin kullanilan davranissal yontemler nesnel olmadigr elestirisiyle karsilasmaktadir.

Davranissal veriler yerine altta yatan néral stirecleri yansitan olaya iliskin beyin potansiyellerinin (OiP) degerlendirilmesiyle amnes-
tik yakinmalari olan kisilerin samimiyetinin test edilmesi mimkiin olabilecektir. Onceki calismalarda genis gruplar tizerinde OIiP’lerin
amnezi taklidini ayirt edebildigi gdsterilmistir (3).

Bu calismada, kelime égrenme testi sirasinda kaydedilen OiP’ler incelenerek kisinin test performansi sirasinda samimi olup olma-
digina iliskin gostergeler bireyler bazinda gdsterilmeye calisildi.

Hastalar ve Yéntem: On calismaya sa§ el tercihli, kendisi ve ailesinde néropsikiyatrik hastalik hikayesi olmayan 11 erkek alindi.
Her deney blogunun baslangicinda kisilere tek heceli 3 ve 5 sozctikten olusan bellek setleri isitsel olarak 4 tekrarla sunuldu. Test asa-
masinda katilimcilardan yine isitsel olarak verilen sézctiklerin bellek setinde bulunup bulunmadigini ayirt etmeleri istendi. Bellek setin-
de bulunan uyaranlar %30 olasilikla rastgele verildi. Uyaran sunumlari sirasinda OIP kaydi alindi. Katiimcilara sirayla iki 6dev verildi:
ilk asamada unutkanlik taklidi yaparak (simtilasyon) kétii performans géstermeleri, ikinci asamada ise gercek performanslarini ortaya
koymalari (samimi) istendi.

Bulgular: Gerek bellek setinin verilmesi gerekse test sirasinda samimi kosulda elde edilen P300 tepesinin genliginin simtilasyon ko-

sulunda elde edilen P300 genliginden daha bytik oldugu géruildu. Samimi kosulda hedef uyaranlarin hedef olmayan uyaranlara kiyasla
P300 tepesinin genliginin daha buiyuk, latansinin daha kisa oldugu gértildd. Bu farklilasma simdilasyon kosulunda anlamli bulunmadi.
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Yorum: Hem bellek setinin verilisi sirasinda hem de test asamasinda simtlasyon ve samimi kosul arasinda olusan bu farklilasma
ve simulasyon kosulunda hedef uyaran ile hedef olmayan uyaranlar arasinda beklenen farklilasmanin gértilmeyisi, davranigsal verilere
bakilmaksizin kisinin test sirasinda samimi olup olmadiginin bir géstergesi olarak kullanilabilecektir.

Anahtar Kelimeler: Elektrofizyoloji, olaya-iliskin beyin potansiyelleri, simtilasyon.

ABSTRACT

Objective: Amnesia frequently encountered in forensic cases can be easily simulated, and it is practically impossible to disprove some-
one who claims to be amnesic (1). In previous studies, different behavioral patterns have been shown between brain injury-related real am-
nesia and simulated amnesia but behavioral methods used to discriminate these two conditions were criticized for not being objective (2).

Examining event related brain potentials (ERPs), which reflect underlying neural processes instead of behavioral measures of am-
nesia, could reveal the honesty of the patient. In previous studies, it was shown that ERPs can differentiate amnesia simulation from
the real amnesia in large groups (3).

In this study, ERPs were recorded during a word memory test to search for electrophysiological indicators of subject’s honesty
which could differentiate these two conditions at the individual level.

Materials and Methods: Eleven right-handed males with no neurological or psychiatric history were volunteering in the experi-
ment. Participants listened to memory sets consisting of 3 and 5 one-syllabic words were given four times at the beginning of each
experiment block. During the test phase the participants were asked to decide whether the words presented in the auditory moda-
lity were present in the memory set or not. Words from the memory set were presented randomly with a probability of 30%. ERPs
were recorded during stimulus presentation. Subjects had two tasks: in the first phase subjects were asked to simulate amnesia and
to show a bad performance (simulation), and in the second phase, subjects were asked to show their best performance (honest).

Results: It was shown that amplitudes of P300 peaks obtained in the honest condition were larger than the ones obtained during
the simulation condition. In the honest condition, the amplitudes of the P300 peaks to target stimuli were larger and latencies were shor-
ter in comparison to the non-targets of the honest condition. This differentiation was not found significant in the simulation condition.

Conclusion: The differences obtained during the presentation of memory sets and the test phase between honest and simulati-
on condition in addition to unexpected indifference between target and non-target stimuli in simulation condition can be used as in-
dicators of amnesia simulation regardless of behavioral results.

Key Words: Electrophysiology, eventrelated potantials, malingering.
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P3 Olaya iliskin Potansiyel Latanslari Néronal Nitrik Oksit Sentaz Geni C276T Polimorfizmleri
Arasinda Onemli Farklar Gosterir

Latencies of the P3 Event Related Potential Show Significant Differences Among C276T
Polymorphisms of the Neuronal Nitric Oxide
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OZET

Amacg: NMDA reseptérintin ikincil habercisi olan nitrik oksit (NO) dopaminerjik ve serotonerjik sistemde &nemli rol oynamakta-
dir (1). Nitrik oksitin, sinir sistemi Uizerinde; bir yandan néronal gelisim ve sinaptik plastisitenin olusumu, diger yandan bir reaktif ok-
sijen tlrevi olarak oksidatif stres ve ndrodejenerasyon gibi patolojik durumlarin gelisimine katki saglama gibi farkli fizyolojik etkileri
bulunmaktadir (2). NO, nitrik oksit sentaz (NOS) adi verilen bir grup enzim ile L-arjininden sentezlenir. N6éronal (nNOS), endotelyal
(eNOS) ve induklenebilir NOS (iNOS) olarak g farklr izoformu tanimlanmistir. Beyinde bulunan baslica NOS izoformu nNOS"tur. nNOS
geni 12. kromozomda (12924.2-q24) bulunmaktadir. C276T polimorfizmi, promotir bélgedeki bir tekli ntikleotit polimorfizmidir ve
nNOS geninin etkinligindeki degisimlerle iliskilidir (3). Bu tekli ntikleotid polimorfizminin bazi nérodejeneratif ve néropsikiyatrik hasta-
liklar ile iliskili oldugu bildirilmistir (4, 5). Bu calismada, nNOS C276T gen polimorfizmi ile beynin bilissel islevlerini yansitan olaya ilis-
kin potansiyeller (OIP) arasindaki iliskiyi arastirmayr amacladik.

Gereg ve Yoéntem: Calismamiza 48 saglikl erkek gondillii (yaslarn 19 ile 25 arasinda degisen) katildi. OIP’ler; isitsel oddball para-
digmasi kullanilarak, 16 elektrot bolgesinden (10/20 elektrot yerlestirme sistemine gore) kaydedildi. Denekler, polimeraz zincir reak-
siyonu (PCR) yéntemiyle saptanan nNOS C276T gen polimorfizmlerine gére gruplandirildi. Her bir gruptaki OIP yanitlarinin genlik ve
latans degerleri 6lctildu. Gruplar arasindaki farkliliklar tekrarlayan olctimler icin ANOVA testi ile analiz edildi.

Bulgular: Bir T aleli iceren gruplarin (C/T ve T/T genotipleri) P300 latans degerleri, C/C genotipli grup ile karsilastirildiginda an-
lamli olarak daha uzundu (p< 0.02).

Yorum: Beyindeki bilissel islevleri yansitan OIP'ler, bireyler arasinda ytiksek oranda farklilik gésterir. Nérotransmitterler ile iliskili
genlerdeki degiskenlikler bu farkliliklarin nedenlerinden biri olabilir. Elde ettigimiz sonuglar; nNOS geni C276T polimorfizminin, birey-
ler arasinda P300 latanslarindaki degiskenlikler icin temel bir faktér olabilecegini géstermektedir.

Anahtar Kelimeler: Néronal nitrik oksit sentaz, C276T, polimorfizm, olaya iliskin potansiyeller, P3.

ABSTRACT

Objective: Nitric oxide (NO), which is the second messenger of the NMDA receptor, plays an important role in the dopaminer-
gic and serotonergic systems as well (1), and has diverse physiological roles in the nervous system, including neuronal development
and synaptic plasticity, but as a reactive oxygen species, in pathological conditions could contribute to oxidative stress and neurode-
generation (2). NO is synthesized from L-arginine by a group of enzymes called NO synthase (NOS), and three NOS isoforms have
been described: neuronal (nNNOS), endothelial (eNOS), and inducible NOS (iNOS). nNOS is the main NOS isoform in brain. The nNOS
gene is located on chromosome 12q24.2-q24.31. C276T polymorphism is a single nucleotide polymorphism (SNP) in the promoter
region and associated with altered expression of the nNOS gene (3). This SNP has been reported to be associated with some neuro-
degenerative and neuropsychiatric disorders (4,5). In this study, we aimed to investigate the relationship of the nNOS C276T gene
polymorphism with event related potentials (ERPs), which reflect cognitive processes of the brain.

Materials and Methods: Forty-eight healthy male volunteers (ages between 19 and 25 years) participated in the study. ERPs we-
re recorded with 16 electrode sites (10/20 system) using an auditory oddball paradigm. Subjects were grouped according to the C276T
polymorphism of nNOS gene identified by polymerase chain reaction (PCR) method. The amplitude and latency of ERP responses we-
re measured for each group. The differences between groups were analyzed by repeated measures analyses of variance (ANOVA).

Results: The latencies of P300 were significantly longer in groups containing a T allele (C/T and T/T genotypes) compared to
C/C genotype (p< 0.02).

Conclusion: Event-related potentials, which reflect cognitive processes of the brain, show high inter-individual differences. One
of the causes of these differences might be variations in neurotransmitter related genes. Our results suggest that the C276T poly-
morphism of the nNOS gene might posses an essential role in the variability of the P300 latencies between subjects.

Key Words: Neuronal nitric oxide synthase, C276T, polymorphism, event related potentials, P3.

KAYNAKLAR/REFERENCES

1. Garthwaite J, Garthwaite G, Palmer RM, Moncada S. NMDA receptor activation induces nitric oxide synthesis from arginine in rat brain slices.
Eur J Pharmacol 1989;172:413-6.

2. Kharitonov SA. NOS: Molecular mechanisms, clinical aspects, therapeutic and monitoring approaches. Curr Drug Targets Inflamm Allergy
2005,4:141-9.

3. LiC HuZ Liu Z Wang LE, Gershenwald JE, Lee JE, et al. Polymorphisms of the neuronal and inducible nitric oxide synthase genes and the risk
of cutaneous melanoma: A case-control study. Cancer 2007,109: 1570-8.

4. Shinkai T, Ohmori O, Hori H, Nakamura J. Allelic association of the neuronal nitric oxide synthase (NOS1) gene with schizophrenia. Mol Psychi-
atr 2002,7:560-3.

5. Levecque C, Elbaz A, Clavel J, Richard F, Vidal J, Amouyel P, et al. Association between Parkinson’s disease and polymorphisms in the nNOS and
iNOS genes in a community-based case-control study. Hum Mol Genet 2003,12:79-86.

Turk Norol Derg 2009; 15(Ek 1): 183-277 233 I



POSTERLER / POSTER PRESENTATIONS

intrakraniyal Elektrodlarla Olaya iliskin Beyin Potansiyeli (OIP) Kayitlamalar

Recordings of Event Related Potentials (ERP) with Intracranial Electrodes
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OZET

Amacg: Olaya iliskin beyin potansiyelleri (OiP)'nin kafa derisi ytizeyinden élctimi sinyale katki veren beyin yapilarinin aktivitelerinin
ayri ayri izlenmesine izin vermemektedir (1,2). OiP'yi tireten yapilarin yliksek mekansal ¢ézintirltikle izlenebilmesi icin epilepsi cerrahi-
si uygulanacak hastalarda odak tayini icin yerlestirilen intrakraniyal elektrotlardan OIP kayitlamasi gerceklestiriimektedir.

Gereg ve Yéntem: Uc epileptik katilimcida gérsel bas-basma (Go/Nogo) ve yenilik (novelty) paradigmasi uygulanmistir. Alti sub-
dural grid ve 8 derinlik elektrodu lizerindeki 22 kontaktan alinan kayitlar degerlendirilmistir. Grid elektrotlar tizerindeki kontaktlar sag
presantral, postsantral girus ve sag inferior, orta ve slperior frontal bélgelerde, derin kontaktlar ise sag stiperior temporal girus (STG),
sag angliler girus (AG), sol anterior singulat girus (SG), sag girus rektus, sol stiperior ve orta frontal girusta bulunmaktadir.

Bulgular: STG ve AG'de Go, hedef ve yeni uyaranlara karsi ilk 200 ms icinde gértilen bifazik potansiyele ek olarak P3 benzeri gec¢
potansiyel de izlenmistir (3). Yenilik paradigmasinda yeni uyaranlara karsi elde edilen P3a benzeri potansiyel hedef uyaranlara karsi
elde edilen P3b benzeri potansiyele gére daha ytksek genliklidir. Go/NoGo paradigmasinda ise sadece Go uyaranlarina karsi belirgin
P3 potansiyeli izlenirken, NoGo uyaranlarina karsi net bir P3 yaniti gézlenmemistir. Go kosulunda 500 ms civarinda, presantral ve post-
santral giruslarda pozitif bir yavas potansiyel izlenirken, frontal bélgelerde bir negatif yavas kayma izlenmektedir (4). Singulat girus
ve girus rektusta yeni ve hedef uyarana karsi 200-400 ms arasinda negatif bir dalga &l¢tilmuistdir.

Yorum: Derin kayitlamalarda, yenilik paradigmasinin hedef ve Go/NoGo paradigmasinin NoGo uyaranlarina karsi, P3"tin dustik
genlikli olmasi, bu kosullarda STG ve AG'nin P3 olusumuna katkisinin dtstik oldugunu dustindtrmektedir. Buna karsin yenilik paradig-
masinda yeni ve Go/NoGo'da Go uyaranlarina ayni bélgeler daha buytk katki vermektedir. Go kosulunda 500 ms civarinda olusan
potansiyelin postsantral ve presantral girus ile frontal bélgeler arasinda polarite degisimi géstermesi bu potansiyelin bu iki yapi ara-
sinda jenere oldugunu dlstindtirmektedir. Genis bir denek grubu tizerinde gerceklestirilecek benzer 6lctimler, kognitif OIP deneme-
lerinde ylizeyde benzer topografilerle elde edilen P3 potansiyellerinin ddevin niteligine bagl olarak olusum bdlgelerindeki farklar hak-
kinda 6nemli bilgiler saglayacaktir.

Anahtar Kelimeler: intrakraniyal EEG, olaya iliskin potansiyel, OiP.

ABSTRACT

Objective: Recordings of ERPs over the scalp do not allow dissociating the activities of different brain structures which contribu-
te the signal (1,2). ERPs were recorded from depth electrodes implanted in an intractable epilepsy patient’s brain for the localization
of the seizure focus prior to surgical treatment, to discriminate the structures that generate ERPs with a high spatial resolution.

Materials and Methods: Visual Go/NoGo and novelty paradigms were used in 3 epileptic participants. Recordings evaluated
from 22 contacts on 6 subdural grid, 8 depth electrodes. Contacts on the grid electrodes were located at right precentral, postcent-
ral gyri, inferior, middle and superior frontal regions; and depth contacts were at right superior temporal gyrus (STG), angular gyrus
(AG), gyrus rectus (GR), left anterior cingulate gyrus (CG), superior and middle frontal gyrus.

Results: In addition to a biphasic potential observed in first 200 ms in response to Go, Target and Novel stimuli, a late P3 like potenti-
al was measured in STG and AG (3). The P3a like potential obtained in response to novel stimuli had higher amplitude than that of the P3b
like potential to targets. While a clear P3 pattern could be observed only in response to Go stimuli, no NoGo P3 could be observed at STG
and AG. While a positive slow potential was observed around 500 ms on precentral and postcentral gyri, a negative slow wave was seen
over the frontal regions (4). A negative wave was measured in response to novel and target stimuli in CG and GR between 200-400 ms.

Conclusion: The low amplitude of the P3 potential to target stimuli and NoGo stimuli indicates that STG and AG only slightly
contribute to the generation of P3 potential under these conditions. On the other hand, same regions contributed significantly to the
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generation of P3a to novel stimuli and to Go-P3. The polarity reversal between precentral, postcentral gyri and frontal regions to Go
stimuli around 500 ms suggests that this potential generates between these two regions. Similar measurements that will be carried
out on a larger group of subjects may provide important information about the various generation sites of the P3 family potentials
observed with similar topography in scalp recordings during cognitive paradigms depending on the different characters of the tasks.

Key Words: Intracranial EEG, event related potential, ERP.
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Genetik Absans Epilepsili Sicanlarda Peririnal Kortikal “Kindling” Direnci
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OZET

Amacg: Son yillarda yapilan calismalarda, tipik absans epilepsinin genetik modeli olan inbred WAG/RJj (Wistar Albino Glaxo rats
from Rijswijk) ve GAERS (Genetic Absence Epilepsy Rats from Strasbourg) irki sicanlarin amigdaloid ve hipokampal “kindling” gibi tem-
poral lob epilepsisi modellerinde sekonder jeneralizasyona direncli olduklari g6sterilmistir (1-3). Bu calismadaki amacimiz, genetik ab-
sans epilepsisi modellerinde limbik nébetlerin sekonder jeneralizasyonunda kritik bir bélge (4) olan peririnal korteksde kindling stire-
cini degerlendirmektir.

Gereg ve Yontem: Calismada 6-8 aylik erkek WAG/Rij, GAERS ve Wistar sicanlar kullanildi. Ketamin ve ksilazin anestezisi altinda
stereotaksik cerrahi ile tlim sicanlarin peririnal korteksine uyari ve kayit elektrotlari, pariyetal ve frontal korteksleri (izerine ise epidu-
ral olarak kayit elektrotlari yerlestirildi. Bir haftalik iyilesme stresinin ardindan hayvanlar her gtin kendi ard-desarj esiklerinde gtinde 2
kez uyarildilar. N6bet siddeti, Racine’nin 5 asamali skalasina gére deg@erlendirildi. Uyarilara 3 kez 5. evre nébet gézlenene kadar ya
da maksimum (30) uyari sayisina kadar devam edildi.

Bulgular: Peririnal korteks icin ortalama ard-desarj esigi Wistar grubunda 287.5 + 24.5, WAG/Rijlarda 406.3 + 34.6 GAERS'lerde
383.3 + 16.6 mA olarak tespit edilmistir. Wistar grubundaki hayvanlar ortalama 9.8 + 0.9 uyarida, WAG/Rij'lar 15.8 + 1.7 uyarida
GAERS'ler ise 27.5 + 1.5 uyarida 5. evre nébete girmislerdir. WAG/Rij ve GAERS sicanlar icin ilk 2., 3., 4. ve 5. evre icin gereken uya-
ri sayisi Wistar sicanlara gére anlamli derecede ytiksek bulunmustur.

Yorum: Sonuglarimiz, GAERS ve WAG/RIj irki sicanlarda g6zlenen “kindling” direncinin hipokampus ve amigdala gibi limbik yapr-
larda sinirli olmayip, peririnal korteks gibi parahipokampal kortikal alanlari da kapsadigini géstermektedir. Absans epilepsili sicanlar-
daki bulgularimiz peririnal korteksin, nébetlerin sekonder jeneralizasyon asamasindaki bilinen roltintin yani sira kindlingin erken asa-
malarinda da rol oynayan bir yapi olabilecegini géstermektedir.

Anahtar Kelimeler: WAG/Rij, GAERS, absans epilepsi, peririnal korteks, kindling.

ABSTRACT

Objective: Recent studies have shown that WAG/Rij (Wistar Albino Glaxo rats from Rijswijk) and GAERS (Genetic Absence Epi-
lepsy Rats from Strasbourg), both well-validated genetic models of absence epilepsy, display a resistance to secondary generalizati-
on of limbic seizures of experimental temporal lobe epilepsy produced by amygdaloid and hippocampal kindling (1-3). In this study,
we aimed to demonstrate the genesis of kindling seizures from perirhinal cortex, which is considering a critical area for secondary
generalization of seizures (4), in these two models.
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Materials and Methods: \WWAG/Rij, GAERS and Wistar rats, with an age about 8 months, were used in the experiment. Under
the ketamine and xylazine anesthesia, stimulation and recording electrodes were placed into the perirhinal cortex and epidural recor-
ding electrodes were placed on the frontal and the parietal cortices stereotaxically. After one-week recovery period, the animals we-
re stimulated twice daily at their afterdischarges threshold. The seizure severity was evaluated using the Racine scale. Stimulations
were repeated on the following days until the animals reached three stage 5 seizures or the maximum number of stimulations (30)
had been delivered.

Results: The mean after-discharges threshold was 287.5 + 24.5 mA in Wistar, 406.3 + 34.6 mA in WAG/Rij and 383.3 £ 16.6
mA in the GAERS group. The mean number of stimulations for the development of the first stage 5 seizure was 9.8 = 0.9 in Wistar,
15.8 £ 1.7 in the WAG/Rij and 27.5 + 1.5 in the GAERS group. Additionally, the mean number of stimulations for the development
of the first stage 2, 3, 4 and 5 seizures was significantly higher in WAG/Rij and GAERS compared with the Wistar group.

Conclusion: The resistance to secondary generalization of kindling is not restricted to amygdala and hippocampus; it can also
be produced by stimulation of parahippocampal cortical areas such as perirhinal cortex. Additionally, considering our results, it can
be suggested that the perirhinal cortex may playing a role in early stages of kindling.

Key Words: WAG/RIj, GAERS, absence epilepsy, perirhinal cortex, kindling.
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Sicanlarda Penisilin ile Olusturulan Epilepside Néropeptid Y’nin Koruyucu ve
Tedavi Edici Olarak Uygulanmasinin Etkileri

The Effects of Neuropeptide Y as Pretreatment or Treatment Application on
Penicillin-lnduced Epilepsy in Rats
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OZET

Amacg: Yapilan bircok calismada, epileptik nobetler sirasinda nérotransmitter ve néropeptid diizeylerinin degistigi gdsterilmistir
(1,2). Epileptik mekanizmalarla ilgili néropeptidlerden biri de néropeptid Y (NPY)'dir (3). Bu ¢alismada, penisiline bagl epilepside
NPY'nin nébet 6ncesi ve nébet sonrasi intrakortikal yolla uygulanmasinin etkilerini arastirmayr amagladik.

Gereg ve Yontem: Kirk dokuz adet erkek Wistar cinsi sicanlar rastgele bir sekilde kontrol (sadece penisilin uygulanan), penisilin
dncesi 200 pM, 400 pM, 600 pM NPY ve penisilin sonrasi 200 pM, 400 pM, 600 pM NPY olmak tizere yedi farkli gruba (her bir grup
icin n=7) ayrildi. Epileptik desarjlar 2.5 pL hacimde 500 IU penisilin G potasyum enjekte edilerek olusturuldu. Epileptiform aktivite iz-
lendi ve her bir hayvan icin genlik ortalamalari ve diken sikhigi élgdildu.

Bulgular: Kontrol grubu ile karsilastirildiginda, penisilin sonrasi NPY gruplarinin analizinde; sadece 400 pM'lik grupta 30-39. da-
kikalar arasi kayitlardaki frekans ortalamasinin anlamli olarak azaldigi, 200 pM’lik grupta 75-104. dakikalar arasi kayitlardaki genlik or-
talamalarinin anlamli olarak ytkseldigi ve 600 pM’lik grupta 35-55. ile 85-104. dakikalar arasindaki kayitlarda genlik ortalamalarinin
anlamli olarak dustugu gordldd.

Penisilin 6ncesi NPY gruplarinin analizinde 400 pM'lik grupta 80-104. dakikalar arasindaki kayitlar ile 600 pM'lik grupta 5-24. dakika-
lar arasi kayitlardaki frekans ortalamalarinin anlamli olarak azaldigi gértildi. Genlik analizinde ise, 400 pM'lik grupta 60-69. ile 85-104. da-
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kikalar arasindaki kayrtlar ve 600 pM'lik grupta 85-104. dakikalar arasi kayitlardaki genlik ortalamalarinin anlamli olarak dusttigu gérdldu.
Kontrol grubu ile karsilastirildiginda NPY'nin penisilin éncesi uygulanmasi desarj latensi tizerinde anlamli bir degisiklige neden olmadi.

Yorum: Calismada kullanilan dozlarda NPY uygulanmasi penisilinin olusturdugu epileptik desarj frekansini ve dtstik doz harig ol-
mak Uzere diken genligini dustrdcu bir etkiye sahip gibi gériinmektedir. NPY'nin antiepileptik 6zelliklerinin diger epilepsi modellerin-
de de gdsterilmesi klinik epilepsi tedavisine faydali katkilar saglayabilir.

Anahtar Kelimeler: Néropeptid Y, penisilin epilepsisi, elektrokortikografi (ECoG), sican.

ABSTRACT

Objective: In many studies it has been shown that levels of neurotransmitter and neuropeptides change during epileptic seizu-
res (1,2). One of the neuropeptides involving epileptic mechanisms is neuropeptide Y (NPY) (3).In this study, we aimed to investiga-
te the effects of intracortical application of neuropeptide Y (NPY) before and after epileptic discharges on penicillin-induced epilepsy.

Materials and Methods: 49 male Wistar rats were randomly assigned to seven groups (n= 7 for each group) as control (peni-
cillin alone), 200, 400, 600 pM NPY pretreatment and 200, 400, 600 pM NPY treatment groups. Epileptic discharges were induced
by injecting 500 1U/2.5 pL penicillin-G potassium. Epileptiform discharges were observed and mean amplitudes and frequencies of
spikes were calculated for each animal.

Results: \When compared to controls, analysis of treatment groups showed that only mean frequency of 30-39 min recording
was significantly decreased in the 400 pM group, mean amplitude of 75-104 min recording was significantly increased in the 200
pM group and mean amplitude of 35-55 and 85-104 min recordings were significantly decreased in the 600 pM group. Frequency
analysis of the pretreatment group showed that mean frequency of 80-104 min recording in the 400 pM group, mean amplitude of
5-24 min recording in the 600 pM group were significantly decreased. Amplitude analysis showed that mean frequencies of 60-69
and 85-104 min recordings in the 400 pM group, mean amplitude of 85-104 min recording in the 600 pM group were significantly
decreased. Pretreatment of NPY did not cause any significant discharge latency when compared to the control group.

Conclusion: NPY application seems to be effective during both pretreatment and treatment phases decreasing frequencies of
penicillin-induced epileptic discharge in all doses. A similar effect was detected in the amplitudes of epileptic discharge except at lo-
wer doses. Detecting antiepileptic features of NPY on other experimental epilepsy models may contribute to clinical epilepsy therapy.

Key Words: Neuropeptide Y, penicillin-induced epilepsy, electrocorticography (ECoG), rat.
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Demir Eksikligi Anemisinde Periferik Sinir Fonksiyonunun Sinir Uyarilabilirligi Testleri ile Incelenmesi

The Evaluation of Peripheral Nerve Function with Nerve Excitability Tests in Iron Deficiency Anemia
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OZET

Amag: Demir eksikligi anemisi (DEA)'nin deri, gastrointestinal, kardiyovaskdiler, sinir ve bagisiklik sistemi tizerine olumsuz etkileri
bilinmektedir. Buna karsin, DEA'nin, membran polarizasyonuna, iyon kanal fonksiyonlari ve periferik sinir paranodal/internodal kosul-
larina etkisi tam olarak bilinmemektedir. Bildigimiz kadari ile DEA'nin periferik sinir fonksiyonu Czerine etkisinin, sinir uyarilabilirligi
testleri ile degerlendirildigi bir calisma bulunmamaktadir. Bu calismada demir eksikligi anemisinin periferik sinir sistemi lzerine etkile-
rini, sinir uyarilabilirligi testleri ile (esik izleme) degerlendirmek amaclandi.

Hastalar ve Yontem: Calismaya, semptomatik orta 22 (%69) ve agir demir eksikligi anemisi olan 10 (%31) toplam 32 olgu alin-
di. Olgularin demir agigi hesaplanarak parenteral demir tedavisi uygulandi. Periferik sinir fonksiyonlarini etkileyebilecek baska hasta-
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liklar olanlar dislandi. Bazal, parenteral demir tedavisi sonrasi ve anemi dtizeldikten sonra EMG ile sinir uyarilabilirlik testleri uygulan-
di. Median sinir motor ve duysal uyaran gli¢-stire/zaman sabiti (SDTC), reobaz, motor stipernormalite degerleri kaydedildi.

Bulgular: Calismaya alinan olgularin duysal stipernormalite testlerinde anlamli farklilik saptanirken, diger sinir uyarilabilirligi test-
lerinde anlamli degisiklik saptanmadi. Olgulardaki stipernormalite degerlerindeki dustikItigtin, aneminin tedavisinden sonra belirgin
duizelmesinin, demir diizeyinden ¢ok, iskeminin periferik sinir duysal paranodal potasyum (K) kanallari tizerine negatif etkisinin kay-
bolmasi iliskili olabilecegi dustnulmustdir.

Yorum: Demir eksikligi anemisinde periferik sinirlerde duysal stipernormalitenin anlamli dtistik olmasi olgularin ekstremitelerinde
tarifledigi anormal duyum ve dizestezi gibi yakinmalarin patogenezini agiklayabilir.

Anahtar Kelimeler: Sinir uyarilabilirligi, anemi, demir eksikligi, esik izleme.

ABSTRACT

Objective: Iron deficiency anemia causes some adverse effects on skin, gastrointestinal, cardiovascular, nervous, and immune
systems. The influence of iron deficiency anemia on membrane polarisation, ion channel functions and peripheral nerve paranodal/in-
ternodal conditions are not very well known. We aimed to investigate the effect of iron deficiency anemia on peripheral nervous sys-
tem with nerve excitability tests (threshold tracking). To our knowledge, this is the first study which evaluates to the peripheral ner-
ve excitability in iron deficiency anemia.

Patients and Methods: The study was performed in 32 patients that 22 out of them with moderate iron deficiency anemia
(69%) and 10 out of them with serious iron deficiency anemia (31%). The patients with other diseases that can affect to the perip-
heral nervous system were excluded. Parenteral iron treatment was administered by calculating iron deficiency. Nerve excitability tests
were done in the pre- and post-treatment periods and after the recovery of anemia. Motor and sensory strength-duration/time cons-
tant (SDTC), rheobase and supernormality values of the median nerve were recorded. There was significant difference between su-
pernormality periods of sensory axons of the median nerve with the greater supernormality values after the improvement. It has be-
en thought that significant recovery of low supernormality values might be associated with dissolving of the effect of ischemia on
peripheral sensorial paranodal potassium (K), other than the effect of the iron level.

Conclusion: The significant low level of sensorial supernormality in sensory axons of the peripheral nerves in iron deficiency ane-
mia can explain the pathogenesis of the patients” complaints such as abnormal sensation and dysesthesia in their extremities.

Key Words: Nerve excitability, anemia, iron deficiency, threshold tracking.
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Deneysel Akut Omurilik Hasar1 Sonrasi Serum Kortizol Seviyeleri

Serum Cortisol Levels Following Acute Experimental Spinal Cord Injury
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OZET

Amagc: Omurilik hasari, hormon salinim degisimleri de dahil olmak tzere pek ¢ok fizyolojik ve patolojik degisime neden olmakta-
dir. Diger taraftan bazi hormonlarin merkezi sinir sisteminde nérotrofik, nérojenik ve néron koruyucu olaylarin diizenlenmesine katil-
digi bilinmektedir (1). Kortizol hormonunun néron koruyucu etkilerini bildiren ¢alismalar mevcuttur (2,3). Bu calismada sicanlarin ser-
vikal ve torakal omurilik bélgelerinde deneysel olarak olusturulan akut hasar sonrasindaki 24 saat icerisinde kortizol hormonunda mey-
dana gelen degisimler gézlendi.
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Gereg ve Yontem: Sicanlar rastgele secilerek 4 grup olusturuldu. Kontrol grubuna (grup C) laminektomi ve omurilik hasari uy-
gulanmadi. Sham grubuna (grup S) laminektomi uygulandi, ancak omurilik hasarlamasi uygulanmadi. Servikal travma grubundaki
(grup SCI-C) sicanlarin C5-C6 bdlgesine laminektomi uygulandiktan sonra yine ayni bélgeye omurilik hasari uygulandi. Torakal travma
grubundaki (grup SCI-T) sicanlarin T6-T7 bolgesine laminektomi uygulandiktan sonra yine ayni bélgeye omurilik hasari uygulandi. Kan
ornekleri cerrahi operasyonlardan 2, 6, 12 ve 24 saat sonra olacak sekilde toplandi ve élctimleri yapildi.

Bulgular: Deneyin 2. saatinde kortizol seviyeleri en yuksek servikal, en dustik ise kontrol ve sham gruplarinda idi (p< 0.01). Altinci
saatte kortizol seviyeleri kontrol ve sham gruplarinda artti (p< 0.001), servikal grupta azaldi (p< 0.05) ancak torakal grupta degisme-
di (p> 0.05). Deneyin 12. saatinde kontrol ve sham gruplarinda bir azalma olurken (p< 0.01), torakal ve servikal gruplarinda artma
kaydedildi (p< 0.01). Kontrol ve sham gruplarinin kortizol dederleri servikal ve torakal gruptakilerden anlamli olarak az idi (p< 0.001).
Yirmi dérduincl saatte, servikal ve torakal gruplarda kortizol dederleri diiserken (p< 0.05), kontrol ve sham gruplarinda anlamli bir de-
gisim kaydedilmedi (p> 0.05).

Yorum: Sonuglarimiz kortizol hormonunun ilk 2. saatte ytiksek, 6. saatin sonunda ise dlismeye basladigini géstermekte. Bu sonug-
lara gére, organizmada endojen néron koruyucu sistemin omurilik hasarindan hemen sonra basladigini ancak 2. ve 6. saatler arasinda
bir duraksama yasadigini gérmekteyiz. Bu sonuglar NASCIS llI" te rapor edilen ve omurilik hasarindan sonra ilk Ug saat icerisinde tibbi te-
daviye baslanilmasini éneren sonuglari destekler niteliktedir.

Anahtar Kelimeler: Kortizol, néron koruyucu, omurilik hasari, ELISA.

ABSTRACT

Objective: Spinal cord injury (SCI) may change the hormon levels. Many hormones are involved in the modulation of neurotrop-
hic, neurogenic and neuroprotective events that take place within the central nervous system (1). Cortisol has neuroprotective effects
(2,3). In this study we monitored the serum cortisol levels for 24 hours after cervical and thoracic SCI in the rats.

Materials and Methods: The rats were divided randomly into 4 groups. The control group received neither laminectomy nor
SCI. The sham group received laminectomy without SCI. The cervical spinal trauma group received a C5-C6 laminectomy and spinal
trauma at this level. The thoracic spinal trauma group received a T6-T7 laminectomy and spinal trauma. Blood samples were drawn
2, 6, 12 and 24 hours after surgeries and assayed immediately.

Results: The amount of cortisol in cervical group was the highest, and the lowest in control and sham-operated groups at the
second hour of the experiment (p< 0.01). At the sixth hour, cortisol amounts increased in control and sham-operated groups (p<
0.001), decreased in cervical group (p< 0.05) and did not change in thoracic groups (p> 0.05). The levels of cortisol were similar to
each other in all groups at that time (p> 0.05). At the 12 hour, control and sham-operated groups represented a reduction (p<
0.01), however thoracic and cervical groups increased (p< 0.01). The amounts of control and sham-operated groups were signifi-
cantly lower than thoracic and cervical groups (p< 0.001). At the 24™ hour, the amounts of serum cortisol levels in thoracic and cer-
vical groups decreased (p< 0.05) but did not change significantly in control and sham-operated animals (p> 0.05).

Conclusion: The levels of cortisol in the first two hours were high, but at the end of six hours showed a lowering trend. So, we
offer that activation of endogen neuroprotective system of the organism starts immediately after the injury, but it shows a hesitati-
on period between 2 and 6 hours post-SCl. This may support the importance of beginning the medical treatment in the first 3-hour
period following SCI as reported in NASCIS III.

Key Words: Cortisol, neuroprotection, spinal cord injury, ELISA.
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Levatiresetam, Kortikal Displazili Sicanlarda Pentilentetrazol ile Olusturulan Akut Epileptik Nébetler
Sirasindaki Nldbet Aktivitesi ve Kan-Beyin Bariyeri Gecirgenligini Azaltir

Levetiracetam Decreases the Seizure Activity and Blood-Brain Barrier Permeability in
Pentylenetetrazole-Induced Acute Epileptic Seizures in Rats with Cortical Dysplasia
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OZET

Amac: Bu calismada, levatiresetam (LEV)'in kortikal displazili (KD) sicanlarda pentilentetrazol (PTZ) ile olusturulan epileptik nobetler-
de, nobet aktivitesi ve kan-beyin bariyerinin fonksiyonel 6zellikleri tizerine etkileri arastirildi (1-3).

Gereg ve Yontem: Sodyum pentobarbital anestezisi altinda, gebe Sprague-Dawley sicanlarin uterus bélgesine gebeligin 17. gu-
nutinde 145 cGy gama irradyasyonu uygulandi. Yirmi sekiz gtinltik hayvanlar, kontrol; KD; KD + LEV; KD + PTZ; KD + LEV + PTZ grupla-
rina ayrildi. LEV (80 mg/kg/glin; UCB Pharma, Belcika) intraperitoneal olarak 1 hafta uygulandi. Daha sonra, epileptik nébet olustur-
mak Uzere PTZ'nin 80 mg/kg'lik konvdilzif dozu intravendz olarak enjekte edildi. Nébet skoru ve sistemik kan basinci kaydedildi. Kan-
beyin bariyeri gecirgenligindeki degisiklikler sodyum fluoresein (NaFlu) boyasinin beyindeki miktar dlctilmesi ile belirlendi. Okludin, glial
fibriller asidik protein (GFAP) ve c-fos aktivitesi immdinhistokimyasal olarak, ilave olarak okludin western blot yéntemi ile de belirlendi.

Bulgular: PTZ uygulanan KD'li sicanlarda nébet skoru 4.75 + 0.30 belirlenirken, LEV uygulanan grupta belirgin bir dusts (2.80 +
0.17) saptandi (p< 0.01). PTZ uygulamasi sonucu olusturulan epileptik nébetler sirasinda, KD'li sicanlarin éltim oraninin %72 ve orta-
lama ndbet stiresinin de 14 dakika oldugu tespit edildi, buna karsin, LEV uygulamasi ile bu 6lim oraninin %10°da kaldigi gézlendi.
KD'li sicanlarda PTZ ile olusturulan nébetler sirasinda NaFlu boyasinin kan-beyin bariyeri gecirgenliginde gézlenen artis, LEV uygulan-
masi ile azaldi (p< 0.01). Okludin proteinindeki miktar ve immdinreaktivite tiim gruplarda farklilik géstermedi. PTZ'li KD grubundaki
hayvanlarin GFAP immdnreaktivitesinde ¢ok az artis gézlendi. c-fos immuinreaktivitesi, KD'li hayvanlarda hem PTZ ile indUiklenen né-
betler sirasinda hem de ilave olarak LEV uygulanmasi sonrasi artmis bulundu.

Yorum: Sonug olarak, bu ¢alisma KD'li sicanlarda PTZ ile olusturulan epileptik nébetler sirasinda artan kan-beyin bariyeri gecir-
genliginde LEV'in azalticl bir etkisini gostermektedir (3-6). Bu nedenle, bu sonuglar LEV'in antiepileptik etkisinin yaninda kan-beyin ba-
riyerinin korunmasinda da yeni bir yaklasim sunmaktadir.

Anahtar Kelimeler: Kan-beyin bariyeri, kortikal displazi, levatiresetam, sodyum fluoresein, okludin, c-fos, GFAP, western blot.

ABSTRACT

Objective: This study investigates the effects of levetiracetam (LEV) on the seizure activity and the functional properties of blo-
od-brain barrier (BBB) in pentylenetetrazole (PTZ)-induced epileptic seizures in rats with cortical dysplasia (CD) (1-3).

Materials and Methods: Pregnant Sprague-Dawley rats were administered gamma irradiation of 145 cGy from the uterus on
embryonic day 17 under sodium pentobarbital anesthesia. 28-day-old rats were randomly divided into control, CD, CD plus LEV, CD
plus PTZ and CD plus LEV plus PTZ groups. LEV (80 mg/kg/day; UCB Pharma, Belgium) was administered intraperitoneally for one
week. Subsequently, PTZ was injected at a convulsive dose of 80 mg/kg intravenously to induce epileptic seizures. Seizure score and
systemic blood pressure were recorded. BBB permeability was determined by measurement of sodium fluorescein (NaFlu) extravasa-
tion. Immunohistochemistry for occludin, glial fibrillary acidic protein (GFAP) and cfos, and western-blot analysis for occludin were
performed.
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Results: In convulsive PTZ challenge in rats with CD, the seizure score was 4.75 + 0.30 and it was decreased by LEV pretreat-
ment to 2.80 + 0.17 (p< 0.01). 72% of rats with CD died upon the administration of PTZ in 14 + 2 min, while few deaths (10%) we-
re observed with LEV pretreatment in these animals. PTZ induced a generalized increase in BBB permeability to NaFlu in rats with CD,
while a marked decrease was observed in the increased BBB permeability by LEV in this setting (p< 0.01). Occludin immunoreactivity
and expression remained essentially unchanged in all groups. Immunoreactivity for GFAP was observed to be slightly increased by
PTZ in rats with CD. Strikingly increased c-fos immunoreactivity in brain sections of rats with CD exposed to convulsive PTZ challen-
ge was also observed with LEV pretreatment.

Conclusion: In conclusion, the present study showed that LEV decreased the increased BBB permeability in epileptic seizures in-
duced by convulsive PTZ challenge in animals with CD (4-6). Therefore, LEV may present a novel approach for the protection of the
BBB besides its antiepileptic impact in the setting of CD.

Key Words: Blood-brain barrier, cortical dysplasia, levetiracetam, sodium fluorescein, occludin, c-fos, GFAP, western blotting.
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Farelerde Risk Alma Davranisinda Dopaminerjik Sistemin Roliinii Arastirmaya Yonelik “lowa
Gambling Task” Benzeri Bir Deneysel Model Onerisi

An “lowa Gambling Task”-Like Experimental Mice Model Proposal to Investigate the Role of
Dopaminergic System in Risk Taking Behaviour

S. Remzi Erdem”, Sebnem Kodsak', Yasam Tastekin®, Ferhan Giiler2, Ezgi Aktiirk?, Coskun Ozdemir®

1 Baskent Universitesi Tip Fakultesi, Farmakoloji Anabilim Dali, Ankara, Turkiye
2 Baskent Universitesi Tip Fakultesi, Donem Il Ogrencisi, Ankara, Turkiye

OzZET

Risk Alma Davranisi (RAD) canlilarda evrimsel olarak sagkalma ddirtisu ile birlikte bulunmakla beraber obsesif-komplilsif bozuk-
lukta, levodopa tedavisindeki Parkinson hastaliginda, sizofrenide, madde badimliliginda ve patolojik kumarbazlikta (PK) normalden
sapmaktadir. PK insanlarda anormal RAD'In g&stergesidir.

insanlarda RAD-PK'yi degerlendirmek icin “lowa Gambling Task (IGT)" gibi yéntemler kullanilsa da deney hayvanlarinda nesnel ve
gtivenilir bir modelin eksikligi arastirma olanaklarini kisitlamaktadir (1-3).

Amag: Fareler icin IGT-benzeri deneysel bir model gelistirilmesi.

Gerec ve Yontem: Yirmi adet Swiss albino erkek fare (49.2 + 4.9 g) Levodopa (LD; 25 mg/kg/300 pL su/gtin, PO, 1 ay) ve Kont-
rol (K; 300 pL su/guin, PO, 1 ay) olmak lizere 2 gruba ayrildi. IGT'deki iki cift “iyi ve k6tl desteler” yerine “iyi ve kétd kutular” olus-
turuldu. “Oduil = kazang” standart yem yerine fistik, “ceza = kayip” ise akim ve/veya stire parametreleri degistirilebilen (2 mA-0,5 s,
2 mA-2s, 10 mA-2 s, 10 mA-10 s) ve izgara tel zeminden uygulanan elektriksel uyari seklinde uyarlandi.

Farelere toplam 75 kez secim yaptirildi, her secimde fare &duil ve/veya ceza uygulamasina maruz birakildi. RAD-PK, secim siklig
(SS; farenin ayni kutuyu tercih etme sayisi), klimdlatif secim sirasi puani (KSSP; ilk 30-40 secimin IGT teki gibi daha ¢ok kutularin 6zel-
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liklerini 6grenme strecini kapsamasindan &turli tesadfi olmayan secimlere daha fazla puan atayan bir &lctit) ve en fazla ardisik se-
cim sayisi (ayni kutunun ardisik olarak kag kez tercih edildigi) dlctitleriyle degerlendirildi.

Veriler Kruskal-Wallis varyans analizi ve Mann-Whitney U testi ile degerlendirildi.

Bulgular: Her iki grupta da en ¢ok 3 numarali kutu (6dil yok, 2 mA, 2 s) secildi [SS= 50.4 + 9.1 (K), 47.3 + 3.5 (LD); KSSP= 2193
+ 355 (K), 1997 + 148 (LD)]. LD ve K gruplari, KSSP agisindan karsilastirildiginda; 1 numarali kutu (6ddil var, 10 mA, 10 s) icin 258.7
+25vs. 150 + 25, 2 numarali kutu (6ddl var, 10 mA, 2 s) icin 379 + 243 vs. 377 + 106, 4 numarali kutu (6ddl yok, 2 mA, 0.5 s) icin
124 + 56 vs. 229 + 27 idi.

Yorum: Sonucta, levodopanin farelerde RAD'1 artirdidi ve olusturulan deney diizenedinin farelerde kullanilabilecek IGT-benzeri bir
model oldugu &nerilebilir.

Anahtar Kelimeler: Patolojik kumar, lowa gambling task, fare modeli, levodopa, risk alma davranisi.

ABSTRACT

Risk taking behaviour (RTB), an evolutionary behaviour accompanying the survival instinct in animals, deviates from the normal
in obsessive-compulsive disorder, levodopa-treated Parkinson’s disease, schizophrenia, substance addiction and pathological gamb-
ling (PG). PG is a sign of abnormal RTB in humans.

There are methods including “lowa Gambling Task (IGT)” to evaluate RTB-PG in humans. However, lack of an objective and reli-
able model in animals limits the studies in this area (1-3).

Objective: To develop an IGT-like experimental model for mice.

Materials and Methods: Twenty Swiss albino male mice (49.2 + 4.9 g) were assigned to two groups as Levodopa (LD; 25
mg/kg/300 uL water/day, PO, 1 month) and Control (C; 300 uL water/day, PO, 1 month). Two pairs of “bad-good boxes” were used
instead of two pairs of “bad-good decks” in IGT. Peanuts instead of standard mice chaw were the “reward” as the “gain"-equivalent,
and electrical stimulation (2 mA-0.5s, 2 mA-2's, 10 mA-2's, 10 mA-10 s) was used for “punishment” as the “loss"-equivalent in IGT.

Mice were rewarded and/or punished in each of the 75 consequent trials among four boxes. RTB-PG was evaluated by the me-
asures, times of preference (TP; times choosing the same box), cumulative point for choice ranking (CPCR; assigning more credit to
non-coincidental choices, since, as in IGT, the first 30-40 choices only helps the mice to figure out the gain-loss pattern) and number
of consequent choices for the same box.

Data were statistically analyzed by Kruskal-Wallis analysis of variance and Mann-Whitney U test.

Results: The third box (no reward, 2 mA-2 s) was preferred most by both groups [TP= 50.4 + 9.1 (C), 47.3 + 3.5 (LD); CPCR=
2193 + 355 (C), 1997 + 148 (LD)]. CPCRs were 258.7 + 25 vs. 150 + 25 for the first box (reward + 10 mA-10 s), 379 + 243 vs. 377
+ 106 for the second box (reward + 10 mA-2 s) and 124 + 56 vs. 229 + 27 for the fourth box (no reward, 2 mA-0.5 s) in the LD and
C groups, respectively.

Conclusion: We suggest that levodopa treatment increases RTB, and the proposed experimental model is quite promising as an
IGT-like task in mice.

Key Words: Pathological gambling, lowa gambling task, mice model, levodopa, risk taking behaviour.
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Histomorfometrik ve Stereolojik Olarak Nervus Medianus Gelisiminde Bazi Morfolojik Veriler

Histomorphometric and Stereological Analysis of Median Nerve Development with
Some Morphological Data

Gikhan Ciice’, ilknur Keskin?, Emine Aksoy1, Selcuk Duman1, ismihan ilknur Uysale, Tahsin Murad Aktan1,
Aslihan Saylan1, Nadire Unver Dogana, Sabiha Serpil Kalkan’

1 Selguk Universitesi Meram Tip Fakiiltesi, Histoloji-Embriyoloji Anabilim Dali, Konya, Turkiye
2 Selguk Universitesi Meram Tip Fakiiltesi, Anatomi Anabilim Dali, Konya, Tirkiye

OZET

Amag: Bu calismada insan fetuslarinda 13. haftadan terme kadar nervus medianus gelisiminin mikroskobik ve stereolojik teknik-
lerle incelenmesi amaclanmistir.

Gereg ve Yontem: Calismada, 13. haftadan terme kadar 25 fetusun, dirsedin 1 cm Usttinden alinan nervus medianus (medianus
sinirleri) kullanildi. Rutin histolojik takip sonrasi parafin bloklardan 5 um kalinliginda 6’sar kesit alindi ve boyanip isik mikroskobunda
degerlendirildi. Calismada ilk olarak sinir fasikdilleri sayildi. ikinci olarak nervus medianusun her bir haftaya ait preparatlarinin cekilen
fotograflari tizerinde, stereolojik zeminli noktali alan dl¢lim cetveli kullanilarak toplam sinir alanlari (TSA) ve toplam fasikdl alanlari
(TFA) hesaplandi (1). TSA'dan TFA ¢ikartilarak sinir bag dokusu alani (BDA) bulundu. Her bir haftaya ait bulgular 2. ve 3. trimestir ola-
rak gruplandi.

Bulgular: Calismada hedeflenen nervus medianus fasikdil sayilari, TSA, TFA ve BDA yizdeleri soyleydi:

Fasikdil sayisi, TSA, TFA ve BDA ylzdeleri sirasiyla 2. trimestirda 11.6, 785.8 pmz, 719.25 pmz, %27, 3. trimestir 11.9, 2028.74
um?2, 1215.5 um?, %38.

Nervus medianus’un fasikdl sayisi degerlendirmesinde 2. ve 3. trimestir arasinda anlamli fark tespit edilememistir. Fasikul alani ve
TSA degerlendirildiginde 2. ve 3. trimestirlar arasinda anlamli bir fark bulunmustur. BDA ylzdesi 3. trimestirda artis géstermektedir.

Yorum: Periferik sinirlerle ilgili calismalar literattirde bulunmaktadir (2). Bag dokusunu olusturan epindrium ve perindrium oran-
larinda 3. trimestirdaki artisin; artan mekanik strese, sinire yastiklama gerektiren pozisyonlarin artmasina ve intrandral iyonik cevrenin
stabilitesinin korunmasina bagl olarak gézlenebilecegi dustintlmdustdr (3).

Anahtar Kelimeler: Nervus medianus, insan fetusu, stereoloji.

ABSTRACT

Objective: The aim of this study was to investigate the morphological development of the median nerves from human fetuses
with using microscopic and stereological techniques.

Materials and Methods: Total 25 fetuses aged between 13-40 weeks were used in the study. Median nerves were removed 1
cm proximal to the elbow. After routine histological investigations six cross sections 5 um in thickness were prepared. The crosscuts
were stained and were evaluated under light microscope.

In the first part the nerve fascicles were counted. In the second part four times magnified photographic images of the nerve from
each week were used to calculate the total area of the nerve (TAN) with the total area of the fascicles (TAF) inside the nerve secti-
on using the stereological point grid method. The TAF was subtracted from the TAN to calculate the connective tissue area of the
nerve (CTA). The results each week evaluated by dividing to two groups as either 2" trimester or 39 trimester.

Results: The means of the fascicle numbers, TAN, and the TAF for 2" and 3™ trimester are as follows;

Number of fascicles TAN TAF Percentage of CTA 2" trimester 11.6, 785.8 pmz, 719.25 pmz, %27, 3 trimester 11.9, 2028.74
pmz, 1215.5 umz, %38. The number of fascicles of the median nerve didn’t show difference between second trimester and third tri-
mester. The TAN and TAF had both significant increase at the 3" trimester compared two 2" trimester. The percentage of the CTA
of the nerve showed significant increase at the 3" trimester.

Conclusion: Development of the peripheral nerves has been documented in the literature (2). The increase at the percenta-
ge of the connective tissue at the 3" trimester can be attributed to the increase in the mechanical stresses and shearing forces
as the fetus size increases. As the percentage of the connective tissue increases it may help the stability of the intraneural ionic
environment (3).

Key Words: Median nerve, human fetuses, stereology.
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Akut Aclik, C Vitamini Yiiklemesi ve Beslenmenin Kobaylarda Hipokampus, Temporal ve Pariyetal
Korteks Malondialdehid, Glutatyon ve NOx Diizeylerine Etkisi

Effect of Acute Fasting, Vitamin C Supplementation and Food Intake on Malondialdehyde,
Glutathione and NOx Levels of Ginea Pig Hippocampus, Parietal Cortex and Temporal Cortex

Ferihan Getin1, Birsen Kaplana, Sehri Elbeg3

1 Dokuz Eylil Universitesi Fizik Tedavi ve Rehabilitasyon Yiiksekokulu, lzmir, Tiirkiye

2 Gazi Universitesi Saglik Hizmetleri Meslek Yuksekokulu, Tibbi Laboratuvar Programi, Ankara, Turkiye

3 Gazi Universitesi Tip Fakltesi, Tibbi Biyokimya Anabilim Dali, Ankara, Turkiye

Beyinde yasamsal bir antioksidan molekdil olan C vitamini 6nemli ¢cok sayida fonksiyonunun yani sira, bircok enzim reaksiyonun-
da kofaktor olarak rol alir. En ylksek C vitamini dtizeyleri beyinde ve adrenal gibi néroendokrin dokularda bulunur (1). C vitamininin
farkl beyin bélgelerindeki asimetrik dagilimi bu molekdiltin beyinde 6nemli bir role sahip oldugunu gésterir (2). C vitamini normal htic-

OZET

resel metabolizma sirasinda ortaya ¢ikan oksijen veya nitrojen bazli radikalleri yakalar (3).

Gruplar 1. A24
Hipokampus MDA 38.1+5.2
(nmol/g) (n=7)
Hipokampus GSH 33.5+23
(umol/g) (n=7)
Hipokampus NOx 59+09
(umol/g) (n=7)
Pariyetal korteks MDA 38.1+4.6
(nmol/g) (n=18)
Pariyetal korteks GSH 42.5 + 4.08
(umol/g) (n=8)
Pariyetal korteks NOx ~ 16.38 £ 1.01
(umol/q) (n=8)

Temporal korteks MDA 334.8 + 34.1

(nmol/g) (n=6)
Temporal korteks GSH 59.7 £4.9
(umol/g) (n=16)
Temporal korteks NOx  6.56 + 0.59
(umol/g) (n=9)

2. K

29.2 £ 1.7
(n=8)
35+ 2.1
(n=8)
4.3 +£0.45
(n=10)
326+28
(n=6)
57.1 £6.2
(n=6)
19.95 £+ 2.55
(n=6)
208.2 £ 16.4
(n=9)
60.4 + 4.6
(n=9)

6.52+ 0.6
(n="9)

3. Quit + K

256+ 2.6
(n=6)
36.1+£2.8
(n=6)
5.86 +0.73
(n=7)
429+ 4.2
(n=6)
52.01+24
(n=6)
19.33+23
(n=10)
322.8 £32.5
(n=16)
482 +2.5
(n=6)

13.67 £ 2.97
(n=10)

4. A24 + B24

39.5+£55
(n=9)

44.06 + 4.2
(n=9)
4.09 £ 0.46
(n=18)

82 + 20
(n=18)
48.7+35
(n=18)
22.42 £ 417
(n=18)
189.5 + 39.9
(n=6)
63.4 + 11.07
(n=6)

7.05 £ 1.84
(n=7)

Tablo 1. 1. A24, 2. K, 3. Cvit + K, 4. A24 + B24, 5. Cvit + A24, 6. Cvit + A24 + B24 gruplarinda hipokampus, parietal korteks, tem-
poral kortekste MDA, GSH, NOx dtizeyleri.

5. Cvit + A24 6. Cvit + A24 + B24

32.7+1.9
(n=10)

35.7 £ 3.5
(n=10)
3.97 £ 0.56
(n=10)
190 + 49.5
(n=16)
534 +49
(n=16)
18.58 + 1.47
(n=28)
345.7 £ 27.2
(n=10)
77.6 £ 8.8
(n=10)

5.24 + 0.87
(n=10)

57.6 + 6.6
(n=6)

426+23
(n=6)
3.28£0.34
(n=6)
189.8 +32.5
(n=7)
59.9 + 5.2
(n=7)
20.49 £ 1.32
(n=18)
229.8 +49.3
(n=6)
57.5+5.7
(n=6)

5.71+1.33
(n=18)
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Amag: Bu calismada kobaylarda 24 saat stireyle olusturulan akut aclikta, C vitamini ylklemeli veya ytiklemesiz beslenmenin hipo-
kampus, temporal ve pariyetal korteks malondialdehid (MDA), glutatyon (GSH) ve nitrit + nitrat (NOx) dtizeylerine etkisini arastirdik.

Gerec ve Yontem: Kobaylar (Cavea aperea porcellus) 6 gruba ayrildi. Gruplar; 1. kontrol grubu (K) , 2. C vitamini ytklenen (tek
doz, 500 mg/kg, ip) kontrol grubu (Cvit + K), 3. 24 saat aglik grubu (A24), 4. C vitamini yuklenen (tek doz, 500 mg/kg, ip) 24 sa-
at aglik grubu (Cvit + A24), 5. 24 saat aclig takiben 24 saat beslenme grubu (A24 + B24) ve 6. C vitamini ytklenen (tek doz, 500
mg/kg, ip) 24 saat achgi takiben 24 saat beslenme (Cvit + A24 + B24)'dir. MDA, GSH ve NOx dlizeyleri spektrofotometrik olarak
tayin edildi.

Bulgular: Aclik grubunda hipokampus, temporal ve pariyetal korteks MDA ve NOx dlizeylerinde negatif korelasyon gézlendi. VitC
+ K grubunda; hipokampus MDA ve GSH dtzeylerinde negatif korelasyon, A24 + B24 grubunda; temporal korteks MDA ve GSH du-
zeylerinde pozitif korelasyon oldugu gézlendi.

VitC + K grubunda temporal korteks NOx dtizeyleri; K, A24, Cvit + A24 ve Cvit + A24 + B24 gruplarina gére anlamli derecede ar-
tis gbsterdi. Cvit + A24 + B24 grubunda hipokampus MDA dtizeyleri A24, K, Cvit + K, A24 + B24 grubuna gdre anlamli bir artis gés-
terdi. Hipokampus GSH dtizeyleri Cvit + A24 + B24 grubunda A24, K, Cvit +K grubuna gére anlamli artis gésterdi.

Yorum: C Vitamini ytklemesi; aclik ve beslenme durumlarinda hipokampus, temporal korteks ve pariyetal korteks MDA, GSH and
NOx dtizeylerini etkileyebilir.
Anahtar Kelimeler: Akut aclik, vitamin C yuklemesi, beslenme, beyin, malondialdehid, glutatyon, NO.

ABSTRACT

Vitamin C, vital antioxidant molecule in the brain has a number of important functions, participating as a cofactor in several enzy-
me reactions. The highest concentrations of ascorbate in the body are found in the brain and in neuroendocrine tissues such as adre-
nal (1). Regional asymmetry in ascorbate distribution within different brain areas suggests an important role for ascorbate in the bra-
in (2). Ascorbate directly acts to scavenge oxygen-or nitrogen based radical species generated during normal cellular metabolism (3).

Objective: We investigated effect of acute fasting (24 hour), with or without vitamin C supplementation (single dose, 500
mg/kg, ip) and food intake on malondialdehyde (MDA), glutathione (GSH) and nitrit plus nitrat (NOx) levels of hippocampus, pari-
etal cortex and temporal cortex in guinea pig.

Materials and Methods: Animals (Cavea aperea porcellus) were divided into six groups. 1. Control group (C), 2. Control with
vitamin C supplementation group (C+VitC), 3. Acute fasting group (F24), 4. Vitamin C supplemented acute fasting group (VitC +

Table 1. MDA, GSH, NOx levels in hippocampus, parietal cortex and parietal cortex of groups; 1. F24, 2. C, 3. vitC + C, 4. F24 +
FI24, 5. vitC + F24, 6. vitC + F24 + FI24.

Groups 1. F24 2.C 3.vitC+C  4.F24 +FI24 5. vitC + F24 6. vitC + F24 + FI24
Hippocampus MDA 38.1+5.2 292+ 1.7 256+ 2.6 395+55 32.7+1.9 57.6 £ 6.6
(nmol/qg) (n=7) (n=8) (n=6) (n=9) (n=10) (n=6)
Hippocampus GSH 33.5+23 35+ 2.1 36.1+£2.8 44.06 £ 4.2 35.7 £3.5 426+2.3
(umol/g) (n=7) (n=8) (n=6) (n=9) (n=10) (n=6)
Hipocampus NOx 59409 4.3 £ 0.45 5.86 +0.73 4.09 + 0.46 3.97 £ 0.56 3.28 £0.34
(umol/g) (n=7) (n=10) (n=7) (n=8) (n=10) (n=6)
Parietal cortex MDA 38.1+4.6 326+28 429+4.2 82 +20 190 + 49.5 189.8 £ 32.5
(nmol/g) (n=8) (n=6) (n=6) (n=8) (n=6) (n=7)
Parietal cortex GSH 42.5 + 4.08 57.1£6.2 52.01+2.4 48.7 £ 3.5 534 +49 59.9£5.2
(umol/g) (n=8) (n=6) (n=6) (n=8) (n=16) (n=7)
Parietal cortex NOx 16.38 £ 1.01  19.95 £ 2.55 19.33+2.3 2242 +4.17 18.58 + 1.47 20.49 + 1.32
(umol/g) (n=8) (n=16) (n=10) (n=8) (n=28) (n=8)
Temporal cortex MDA 334.8 +34.1 208.2+16.4 322.8+325 189.5+399 345.7 + 27.2 229.8 +49.3
(nmol/qg) (n=6) (n=9) (n=6) (n=6) (n=10) (n=6)
Temporal cortex GSH 59.7 +4.9 60.4 £ 4.6 482 +25 63.4 £ 11.07 77.6 £ 88 57.5+5.7
(umol/g) (n=16) (n=9) (n=6) (n=6) (n=10) (n=6)
Temporal cortex NOx 6.56 + 0.59 6.52 £ 0.6 13.67+2.97  7.05+ 1.84 5.24 + 0.87 5.71+£1.33
(umol/g) (n=9) (n=9) (n=10) (n=7) (n= 10) (n-8)
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F24), 5. Food intake during 24 h after acute fasting group (F24 + FI24) and 6. Vitamin C supplemented acute fasting (24 h) follo-
wing food intake during 24 h group (VitC + F24 + FI24). MDA, GSH and NOXx levels analysed spectrophotometrically.

Results: Hippocampus, temporal and parietal cortex MDA and NOx levels showed negative correlation in (F24). In (C + VitC) gro-
up, hippocampus MDA and GSH levels showed negative correlation. In (F24 + FI24) group temporal cortex MDA and GSH levels we-
re positively correlated.

Temporal cortex NOx increased significantly in (C + Vit C) compared to (C), (F24), (VitC+ F24), and (VitC + F24 + FI24). In (VitC +
F24 + FI24); hippocampus MDA levels increased significantly compared to (F24), (C), (VitC + C), (F24 + FI24). Hippocampus GSH levels
increased significantly in (VitC + F24 + FI24) compared to (F24), (C), (VitC + Q).

Conclusion: Vitamin C supplementation might affect levels of MDA, GSH and NOx in hippocampus, temporal and parietal cor-
tex during fasting and food intake.

Key Words: Acute fasting, vitamin C supplementation, food intake, brain, malondialdehyde, glutathione, NO.
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Huzursuz Bacak Sendromuna Eslik Eden Komorbid Durumlar

The Comorbid Conditions Associated with Restless Leg Syndrome

Sevki Sahin, Nilgiin Cinar, Kiibra Batum, Sibel Karsidag

Maltepe Universitesi Tip Fakiltesi, Noroloji Anabilim Dali, Istanbul, Turkiye

Amag: Guincel literatlirde anemi, bébrek yetmezligi, romatoid artrit, fibromiyalji ve periferik ndropatiler gibi bircok hastaligin hu-
zursuz bacak sendromu (HBS)'nu tetikleyebildigi ya da ona siklikla eslik edebildigi bildirilmektedir. Bu hastaliklarin varligi saptanmadi-
ginda HBS “primer” ya da “idiyopatik” olarak adlandirilmaktadir (1). Son gtinlerde psikiyatrik bozukluklar basta olmak tizere HBS'ye
eslik eden yeni komorbid durumlarin varliklari tanimlanmaktadir (2). Bu calismada HBS pratiginde karsimiza ¢ikan komorbiditelerin ay-
rintili olarak dokiimante edilmesi amaclanmistir.

Hastalar ve Yontem: 2006-2008 yillari arasinda poliklinigimizce takipleri yapilan 4500 hasta geriye yonelik olarak tarandi ve 76
HBS olgusunun bilgisine ulasildi. Hastalar telefonla arandi ve yeniden degerlendirilme énerildi. Hastalardan 55'i (34 kadin-21 erkek)
bunu kabul etti. Yeniden degerlendirilmeyi kabul eden hastalarin tibbi 6zge¢mis degerlendirmeleri, nérolojik muayeneleri, biyokimya-
sal incelemeleri ve eger gerekiyorsa elektromiyografik incelemeleri yapilmistir. Bunlarin yani sira tdim olgulara Hamilton Depresyon ve
Anksiyete 6lcekleri de uygulanmistir.

Bulgular: Genel néroloji poliklinigine basvuran hastalarin %1.6'sinda HBS tanisi konmustur. Yeniden degerlendirilebilen 55 olgu-
nun %61.8'i kadin (ortalama yas: 55 + 14) ve %38.2'si erkek (ortalama yas: 61 + 11) idi. Ortalama HBS semptom stiresi 5.8 + 7.4 yil
(aralik 1-35 yil) olarak bulunmustur. Hafif ve orta dlizeyde depresyon 3 (%5.4) olguda, anksiyete bozuklugu 13 (%23.6) olguda sap-
tandi. Eslik eden diger komorbiditeler ise demir eksikligi anemisi (%7.3), tip Il diabetes mellitus (%7.3), parkinsonizm (%5.4), lomber
disk hernisi (%10.9), hipertansiyon (%12.7) ve obstriktif uyku apne sendromu (%9) olarak saptanmistir.

Yorum: HBS ile mental ve fiziksel bircok hastalik birlikte gérilebilmektedir. Sonuglarimiz son yillarda lzerinde durulan ytksek
orandaki anksiyete bozuklugunun varligina isaret etmektedir (3). Bu durum, iki hastalik arasindaki karsilikli etkilesime ve ortak pato-
fizyolojilere bagli olabilir. Deneysel modelleri de iceren ileri calismalar gereklidir.

Anahtar Kelimeler: Huzursuz bacak sendromu, komorbid bozukluklar, anksiyete bozuklugu, parkinsonizm.

ABSTRACT

Objective: Several conditions were shown to be associated with restless leg syndrome (RLS), especially anemia and, renal failu-
re, rheumatoid arthritis, fibromyalgia and peripheral neuropathy. In absence of those medical disorders, RLS is called “primary” or
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"idiopathic” RLS, the most frequent form of this condition (1). Nowadays, new comorbidities and risk factors including mood disor-
ders have been described in the literature (2). Based on recent data about the association between RLS and different medical condi-
tions, we performed a study on the occurrence of comorbid disorders in patients with RLS.

Patients and Methods: Four thousand five hundred patients which have been seen in the general neurology outpatient clinic
between 2006 and 2008 were evaluated retrospectively and 76 patients with RLS were selected, a telephone interview was made
with them, and they were invited. Fifty-five patients (34 females and 21 males) accepted and they were re-evaluated. The presence
of associated conditions was determined by clinical interviews, complete physical and neurological examinations, and blood chemistry
and electromyogram when clinically recommended. Also, Hamilton depression and anxiety scales were applied to all patients.

Results: Seventy-six patients (1.6%) of the general neurology outpatient clinic were suffering from RLS. We re-evaluated 55 of them.
Among the RLS subjects, 61.8% was female (mean age 55 + 14 years), and 38.2% was male (mean age 61 + 11 years). RLS symptoms
were reported for a mean duration of 5.8 + 7.4 years (range= 1-35 years). Mild-moderate depression was noted in 3 patients (5.4%)
and generalized anxiety disorder (generalised anxiety disorder can not be diagnosed by Hamilton anxiety scale, this scale only determi-
nes the degree of anxiety like mild-moderate- severe anxiety, you should change the terminology in that way) were found in 13 patients
(23.6%) with RLS. Other comorbid conditions were iron deficiency anemia (7.3%), type 2 diabetes mellitus (7.3%), parkinsonism (5.4%),
Alzheimer’s disease (5.4%) lumbar disc herniation (10.9%), hypertension (12.7%), and obstructive sleep apnea syndrome (9%).

Conclusion: There is a significant relationship between physical and mental health problems and RLS. Our results strongly sug-
gested that there was a clear association between anxiety disorders and RLS which described in current literature (3). That relations-
hip might indicate a reciprocal interaction and common pathophysiologies. Further investigations are needed.

Key Words: Restless leg syndrome, comorbid disorders, anxiety disorders, parkinsonism.
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Sican Serebellar Graniiler Hiicre Kiiltiirlerinde NIVIDA ile indiiklenmis Nérotoksisitede Ruthenium
Red, Dantrolene ve Nimodipine’in Tek Basina veya Kombine Halde Etkileri

The Effects of Ruthenium Red, Dantrolene and Nimodipine Alone or in Combination in NMDA
Induced Neurotoxicity of Cerebellar Granular Cell Culture of Rats

Selma Diizenli’, Kakhi Bakuridze®, Akcahan Gepdir‘emen:3

1 Abant Izzet Baysal Universitesi Tip Fakultesi, Tibbi Genetik Anabilim Dali, Bolu, Tarkiye
2 Tiflis Tip Universitesi, Farmakoloji Anabilim Dali, Tiflis, Gurcistan
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OZET

Amag: Bu calismada NMDA ile induklenmis ndrotoksisitenin L-tipi kalsiyum kanal blokeri nimodipin, endoplazmik retikulum (ER)
kalsiyum salinimi blokeri dantrolen ve mitokondride kalsiyum transport blokeri rythenium red (RuR) (1) ile sican serebellar grantiler
hticre kiiltiirlerinde en uygun néroprotektif kombinasyonlari arastirilmistir. Karsilastirma amaci ile de bunlara ek olarak NMDA veril-
memis ortamda RuR’un intakt néronal hticrelerdeki etkisine bakilmistir.

Gereg ve Yontem: Serebellar grandil hticrelerin primer kdilttirleri 1 guinltik yenidogan Sprague Dawley sicanlarindan Xu ve Woj-
cik'e gore olusturulmustur (2). N&ronal hicreler tripsin ile muamele edildi, hiicre stispansiyonu kdilttire edildi ve in vitro inklibasyonu
takiben 8-10 gtin i¢inde norotoksisite deneyleri gerceklestirildi.

Bulgular: Beklendigi lizere kontrollerle karsilastirildiginda, NMDA néronal hticre 6ltimiinu indtiklemistir. NMDA ile indtklenmis né-
rotoksisitede test edilen tic komponent icine RuR en néroprotektif madde olarak tespit edilmistir. ilging bir sekilde NMDA olmaksizin mu-
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amele edilmis kdilttirlerde RuR tek basina nérotoksik olarak tespit edilmistir. Yine NMDA toksisitesinde RuR doza bagimli bir néroprotek-
tif etki gostermistir. Sican serebellumunda dantrolen ve nimodipinin de NMDA ile induklenmis hticre dlimtinde néroprotektif 6zellikleri
ortaya ¢ikmistir. Dider taraftan bu maddelerin kombine sekilde uygulanmasi RuR’in tek basina oldugu kadar néroprotektif degildir.

Yorum: Calismamizda RuR'un ndroprotektif etkisini ve de NMDA aracilikli néron kdilttirlerindeki néroprotektif roltind gostermis
bulunuyoruz. Bu sonug RuR'un parsiyel agonist etkisinin bir sonucu olarak yorumlanabilir.

Anahtar Kelimeler: Ruthenium red, dantrolene, nimodipine, kalsiyum kanallari, serebellum, hticre kdiltdrd, sican.

ABSTRACT

Objective: In the present study, we used the L-type calcium channel blocker nimodipine, the endoplasmic reticulum (ER) calcium
release blocker dantrolene and the calcium transport blocker in mitochondria, ruthenium red (RuR) (1), in NMDA induced neurotoxi-
city, to observe the most suitable combination for neuroprotection in cerebellar granular cell culture of rat pups. In addition we tes-
ted the effect of RuR on intact neuronal cells without adding NMDA into the flask, in order to compare the effects.

Materials and Methods: Primary cultures of cerebellar granule cells were prepared from 1 day old newborn Sprague Dawley
rats as previously described by (2). The neuronal cells were digested with trypsin, the cell suspension was cultured and neurons we-
re used for neurotoxicity experiments following 8-10 days in vitro incubation.

Results: As was expected, NMDA induced neuronal cell death in respect to control. In NMDA induced neurotoxicity, RuR was
the most neuroprotective agent of all three compounds tested, but interestingly, RuR alone was found to be neurotoxic in non-NMDA
treated cultures. RuR showed neuroprotectivity in a dose dependent manner in NMDA toxicity. Dantrolene and nimodipine were al-
so found to have neuroprotective properties in NMDA induced cell death in rat cerebellum. On the other hand, the combined appli-
cation of the compounds was not found as protective as ruthenium red applications alone.

Conclusion: The present study revealed a neurotoxic feature of ruthenium red, however we also demonstrated a neuroprotecti-
ve role for it in NMDA-mediated neuron culture. This could be interpreted as a result of the partial agonistic effect of ruthenium red.

Key Words: Ruthenium red, dantrolene, nimodipine, calcium channels, cerebellum, cell culture, rats.
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Erken Baslangich Leber’in Herediter Optik Noropatisi:
Mitokondriyal DNA’nin ve Kalitim Seklinin Etkileri

Leber’s Hereditary Optic Neuropathy with Early Onset: Impact of Mitochondrial DNA and
Inheritance Patterns

Selma Dijzenli1, Burcu Altunr'endea, Serpil Ylldlza, Nebil YI|dIZE, Esra Tug1,
Sait Erceylan1, Dilek Dogr‘uer'", Ebru Kaplan'I
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2 Abant lzzet Baysal Universitesi Tip Fakiiltesi, Néroloji Anabilim Dali, Bolu, Tirkiye

OZET

Amagc: Leber'in herediter optik néropatisi (LHON) maternal kalitimli bir hastalik olup retina gangliyon hticrelerinin ve optik sinirin
fokal dejenerasyonu sonucu akut veya subakut, agrisiz santral bilateral gérme kaybi ile karakterizedir (1). Peripapiller mikroanjiyopa-
ti baslangigtan itibaren mevcuttur. LHON orta yaslarda (12-30) ortaya ¢ikan bir hastalik olup daha ¢ok geng erkekleri etkiler. Etkilen-
mis ailelerin %95‘inde primer mutasyon olarak adlandirilan G3460A/ND1, G11778A/ND4 ve T14484C/ND6 mutasyonlari bulunur ve
bunlarin tiimd respiratuar zincirde gérevli genleri kodlar.
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LHON'un transmisyonu penetransi ve kalitimi heteroplazmi, doku dagiliminin etkileri ile komplike bir hal almaktadir. Biyokimya-
sal, ROS (reaktif oksijen radikalleri) ve apopitotik teoriler hticresel temelde tartisilmaktadir.

Biz burada gérme kayb, 1s1ga duyarlilik ve saldirganlik sikayetleri 8 yasinda baslamis olan ki bu erken bir baslama yasidir, iki kar-
desi sunmaktayiz. Hastalarimizda ek bulgu tespit edilmemistir (2).

Kardeslerin ek olarak benzer bulgulara sahip 11 tane ikinci derece akrabasi bulunmaktaydi fakat dikkat cekici bir sekilde ebeveyn-
leri ve onlarin da ebeveynleri etkilenmemisti. Kalitim sekli tipik mitokondriyal kalitim ile uyumlu ve kadin/erkek orani 7/6 bulundu. Her
ne kadar aile hikayesi, klinik prezentasyon, baslama yasi ve ek bulgular hastaliklari ayirt etse de, kesin tani genetik testler ile konma-
ya calisiimistir.

Gereg ve Yontem: Vendz kandan DNA izolasyonu sonrasinda PCR-RFLP uygulandi. En sik gdrtilen li¢ mutasyon olan G3460A,
G11778A ve T14484C mutasyonlari taranmistir.

Bulgular: Primer mtDNA mutasyonlari olan G3460A/ND1, G11778A/ND4, or T14484C/ND6'nin tani dederinin %95 oldugu bi-
linmekle birlikte bu iki hastada bu mutasyonlar saptanamamistir.

Yorum: Diger LHON mutasyonlarindan tasima ihtimalinin yaninda, 6ne ¢ikan inkomplet penetrans (3) ek genetik (ntikleer ve mi-
tokondriyal) ve epigenetik faktérlerin de bu ailede etkili oldugunu dustindtirebilir.

Anahtar Kelimeler: LHON, mtDNA, optik néropati, penetrans.

ABSTRACT

Objective: Leber’s hereditary optic neuropathy (LHON) is a maternally transmitted disease characterized by acute or subacute
painless central bilateral visual loss owing to focal degeneration of the retinal ganglion cell layer and optic nerve (1). Peripapillary mic-
roangiopathy is present from the beginning. LHON presents in mid-life (12-30 years) and predominantly affects young men. It is
known that three primary point mutations are present in 95% of affected families. These are G3460A/ND1, G11778A/ ND4, or
T14484C/ND6 which all involve genes encoding complex | subunits of the respiratory chain. The transmission of LHON, its penetran-
ce and inheritance is complicated by heteroplasmy, tissue distribution. Biochemical, ROS (reactive oxygen species) and apoptotic the-
ories are considered on the cellular level.

Here we present two siblings with vision loss, photosensitivity and personality changes like irritability with an onset age of 8 for
both, which is a relatively early age for manifestation. Our patients present no other abnormal findings (2).

The siblings have 11 additional second degree relatives with similar findings but interestingly no affected parents and grandpa-
rents. The inheritance pattern is a typical mitochondrial one, the male to female distribution is 6 to 7 for females. Though a combi-
nation of family history, clinical presentation, age of onset, and associated findings may distinguish disorders, diagnosis was tried to
be facilitated by genetic testing.

Materials and Methods: After venopuncture DNA was extracted and subjected to PCR-RFLP. The most common three mtDNA
mutations for LHON were G3460A, G11778A, and T14484C.

Results: The primary mtDNA mutations G3460A/ ND1, G11778A/ND4, or T14484C/ND6 were diagnostic for 95% of all pati-
ents but were found not to be mutated in these patients.

Conclusion: Besides the possibility of carrying other LHON mutations, the marked incomplete penetrance (3) indicate that addi-
tional genetic (nuclear or mitochondrial) and epigenetic factors may also be involved in this family.

Key Words: LHON, mtDNA, optic neuropathy, penetrance.
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Elektronik Beyin Firtinasi Gruplarinda Grup Biiyiikliigii, Bellek Yonergesi ve Oturum Siiresinin
Yaratici Performansa Etkisi

The Effects of Group Size, Memory, and Session Length on the Creative Performance in
Electronic Brainstorming Groups

Hamit Coskun

Abant Izzet Baysal Universitesi, Fen Edebiyat Fakultesi, Psikoloji Béluma, Bolu, Turkiye

OZET

Amag: Literattirde elektronik beyin firtinasi gruplarinda tretkenlik artisina isaret edilmekte, ancak bu artisin temelinde yatan me-
kanizmalar aydinlatiimamakta ve arastirmalarda ydntem sorunlari (6rn. dustincelerin ve yazma hizinin degerlendirilmesi, farkli format-
larin kullaniimasi) devam etmektedir (1-3). Bu sorunlari ortadan kaldirmaya yonelik olarak bir seri arastirma TUBITAK 104K067 nolu
proje kapsaminda yapilmistir.

Gereg ve Yontem: Denekler, daha énceki arastirmalarda g6z ardi edilen iki dakikalik yazma hizi testine tabi tutulmustur. Birinci
deneyde grup sayisinin etkisi (4, 6, 8 kisilik), 2. deneyde grup sayisi (4, 6, 8, 10 ve 12 kisilik) ile bellek ydnergesi, 3. deneyde grup sa-
yisi (4 ve 10 kisilik) ve beyin firtinasi stiresinin (15 dakika ve 25 dakika) beyin firtinasi performansina etkileri incelenmistir.

Bulgular ve Yorum: Arastirmanin bulgulari, grup sayisi arttikga 6zgtin ve orijinal dtistince sayisinin arttigini géstermektedir. An-
cak grup icindeki bireyin performansi grup buytikltigtinden etkilenmemektedir. Bellek yonergesinin kisa streli beyin firtinasi oturumun-
da (6rn. 15 dakika) ddstince uretimini engelledigi; éte yandan, uzun streli (6rn. 25 dakika) beyin firtinasi oturumunda ddstince Ure-
timini artirdigi gézlenmistir. Yazma hizi 6zgtin ddstince performansini etkilemekte ancak dustincelerin orijinalligini ve uygulanabilir olu-
sunu etkilememektedir. Bu bulgular literattrdeki bulgular 1sigi altinda tartisiimistir.

Anahtar Kelimeler: Beyin firtinas, elektronik beyin firtinasi, bellek, yaratici dstince.

ABSTRACT

Objective: In the literature there has been a focus on the effectiveness of larger sized electronic brainstorming groups; howe-
ver, mechanisms for its effectiveness still remains open to question and some methodological concerns (e.g., evaluation of ideas and
typing speed, and using different formats) continue to be important problems (1-3). To overcome such problems, a series of experi-
ments were conducted by a means of TUBITAK 104K067 project.

Materials and Methods: All subjects were exposed to the two minute typing speed test which was overlooked in the previous stu-
dies in electronic brainstorming. In the first experiment the effect of group size (4, 6, and 8 person groups); in the 2nd experiment that
of group size (4, 6, 8, 10, and 12 person groups) with the memory instruction, and in the 3 experiment that of group size (4 and 10
person groups) with two length of brainstorming session (15 and 25 minutes) was investigated on the brainstorming performance.

Results and Conclusion: Results showed that unique and original ideas increased as group size increased. However, group size
did not affect the performance of one individual within these groups. Memory instruction inhibited performance in the shorter sessi-
on (15 minutes) of brainstorming but enhanced it in the longer session (25 minutes) of brainstorming. Typing speed affected unique
ideas but not the originality and feasibility of ideas. These findings were discussed in light of the relevant brainstorming literature.

Key Words: Brainstorming, electronic brainstorming groups, memory, creative ideas
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Vazoaktif intestinal Peptidin Sempatektomi Uygulanmis Sicanlarin Duramater Nitrik Oksit
Diizeylerine ve Damar Kasilma Yanitlarina Etkisi

The Effects of Vasoactive Intestinal Peptide on Duramater Nitric Oxide Levels and Vessel-
Contraction Responses at Sympathectomized Rats

Fatma Tére’, Orhan Tansel Korkmaz?®, Dilek Dogrukol Ak3, Nese Tuncel®

1 Abant Izzet Baysal Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Bolu, Tiirkiye
2 Eskisehir Osmangazi Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Eskisehir, Ttirkiye
3 Anadolu Universitesi Eczacilik Fakiltesi, Analitik Kimya Anabilim Dali, Eskisehir, Turkiye

OZET

Amag: Nitrik oksit (NO) ve duramater nosiseptér aktivasyonu ile olusan nérojenik inflamasyon, primer basagrilarinin fizyopatolo-
jisinden sorumlu tutulmaktadir (1,2). Ayrica, sempatik refleks distrofi nedeniyle gangliyon blokaji yapilan hastalarda migren gelistigi
gdordilmdstdr (3). Vazoaktif intestinal peptid antioksidan, antiinflamatuvar ve néroprotektif bir néropeptiddir. Sunulan arastirmada Va-
zoaktif intestinal peptidin sempatektomi uygulanmis sicanlarin duramater NO dtizeylerine ve damar kasilma yanitlarina etkisini ince-
lemek amaglanmistir.

Gereg ve Yontem: Deneyler bes grupta 30 erkek sican kullanilarak gergeklestirildi. Grup 1 Sempatektomize: 60 mg/kg ketamin 6
mg/kg xylacine anestezisi altinda boyun bdlgesinden orta hatta insizyon yapilarak stperior servikal sempatik gangliyon bilateral ¢ikarildi.
Boyun kapatilip 5 gtin serum fizyolojik intraperitoneal uygulandi. Grup 2 Sempatektomize + Vazoaktif intestinal peptid: Ayni islemlere ma-
ruz birakilan sicanlara postoperatif vazoaktif intestinal peptid 25 ng/kg/gtin uygulandi. Grup 3 Sham: boyun bélgeleri acilip, gangliyon ¢i-
karilmadan kapatildi. Grup 4 Kontrol: Sicanlar hicbir isleme maruz kalmadi. Grup 5 Vazoaktif intestinal peptid: Sadece vazoaktif intestinal
peptid uygulandr.

Tum gruplarda doku 6rnekleri yliksek doz anestezi altinda duramater ve 3 mm’lik aorta ring cikarilmasi yoluyla alindi. Duramater
NO dtizeyleri kapiller elektroforez ile tayin edildi (4). Aorta norepinefrin kasilma yanitlari organ banyosunda gergeklestirildi.

Bulgular: Sempatektomi duramater NO dizeylerinde istatistiksel olarak anlamli artisa yol acti (5681 + 1600 nmol/gr doku, p<
0.01). Vazoaktif intestinal peptid saglikli hayvanlarda NO dtizeyini etkilemezken (2132 + 96 nmol/g doku), sempatektomili hayvan-
larda NO artisini kontrol dtizeylerine getirdi (2441 + 594 nmol/g doku). in vitro damar dtiz kasi tizerine gevsetici etki géstermesine
ragmen vazoaktif intestinal peptid sistemik uygulandiginda sempatektomili sicanlarin norepinefrin kasilma yanitlarini da istatistiksel
olarak anlamli dtizeyde artirdi (p< 0.01).

Yorum: Kisa sureli sempatektominin duramaterde nitrik oksit dtizeyini artirmasi ve vazoaktif intestinal peptidin koruyucu etkisi
primer bas agrilarinin etyolojisi ve tedavisine yeni bakis acilari getirmektedir.

Anahtar Kelimeler: Sempatektomi, bas agrisi, nitrik oksit.

ABSTRACT

Objective: Nitric oxide (NO) and neurogenic inflammation in duramater due to nociceptor activation has been implicated pat-
hophysiology of primary headache disorders (1,2). Development of migraine has also been observed in patients treated with gangli-
on blockage for sympathetic reflex dystrophy (3). Vasoactive intestinal peptide (VIP) is an antioxidant, ant-inflammatory and neurop-
rotective neuropeptide. In this study it is intended to investigate the effects of VIP on dura mater NO levels and vessel-contraction
responses at sympathectomized rats.

Materials and Methods: In the experiments 30 male rats in five groups were used. Group 1 Sympathectomized: 60 mg/kg ke-
tamin 6 mg/kg xylacine anestesized, superior cervical sympathetic ganglion removed via incision by center line at neck area. Neck
was closed and after treatment of intraperitoneal serum physiologic for five days. Group 2 Sympathectomized + VIP: Post-op VIP of
25 ng/kg/day administered to the rats exposed to the same operations. Group 3 Sham: Neck area opened and closed without re-
moval of ganglion. Group 4 Control: No treatment was done. Group 5 VIP: Only VIP was administered.

In all groups, tissue samples were taken via removal of dura mater and aorta ring of 3 mm under overdosed anaesthesia. Dura mater
NO levels were measured by capillary electrophoresis (4). The aorta norepinephrine vessel-contraction responses were made in organ bath.

Results: Sympathectomy induced a statistically significant increase in dura mater NO levels (5681 + 1600 nmol/g doku, p< 0.01).
VIP had no effect on NO levels of healthy animals (2132 + 96 nmol/g doku), but it modulated NO to control levels on sympathecto-
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mized rats (2441 + 594 nmol/g doku). Although it has a vessel smooth muscle relaxant effect in vitro, VIP caused a statistically sig-
nificant increase on the norepinephrine vessel-contraction responses when applied systemically (p< 0.01).

Conclusion: The increase at dura mater NO levels caused by short term sympathectomization and the protective effects of VIP
brought new perspectives to etiology and treatment of primary headaches.

Key Words: Sympathectomized, headache, nitric oxide.
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Sican Serebellumunda inhibitér 7-Nitroindazol Etkisiyle Immiinreaktif Noronal Nitrik Oksit
Sentaz (nNOS) Azalmistir

Immunoreactive Neuronal Nitric Oxide Synthase (nNOS) is Decreased in Rat Cerebellum By NOS
Inhibitor 7-Nitroindazole
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OZET

Amacg: Nitrik oksit (NO), ¢6zlinebilir, multifonksiyonel bir sinyal molekdiltidur. NO spesifik néronal yolaklarda, nérotransmitter ya
da ikincil haberci olarak rol almaktadir. NO, beyinde bircok bélgede bulunmaktadir. Bu ¢alismada amacimiz, NOS inhibitdrd 7-nitroin-
dazol etkisiyle sican serebellumundaki ndronal NO sentaz (nNOS) immuinreaktivitesini arastirmaktir.

Gereg ve Yontem: Sican beyinciginde nNOS immtinreaktivitesi dagilimi, kontrol ve NO sentaz (NOS) inhibitéru 7-NI (10 mg/kg)
tedavi gruplarinda degerlendirildi. Kontrol grubunda 16 adet ve tedavi grubunda 17 adet hayvan kullanildi. Derin anestezi altinda per-
flizyon uygulanan sicanlara transkardiyal olarak %0.9 NaCl inflizyonunu takiban %30 sukroz iceren %4 paraformaldehid tampon so-
Itisyonu uygulandi. Beyin kesitleri, koronal planda 30 um kalinliginda vibrotom ile seri kesitler halinde alindi. NNOS immtinreaktivitesi
"free-floating” (ylzdurme) yéntemiyle antinNOS (1/50 oraninda diltisyon) antikoru kullanilarak yapildi.

Bulgular: nNOS immtuinreaktif hiicreler serebellumda hem korteks de hemde medullada belirgin olarak gértilmustdr. Serebellum’un
molekdiler tabakasindaki muhtemel Golgi ve Basket hticrelerinde ¢cok yodun bir sekilde immtinboyanma gézlenmistir. Purkinje hticrele-
ri ise daha ¢cok membransal boyanma ile kendisini gostermistir. Serebral korteksin grantiler tabakasindaki grantiler hticreler de belirgin
nNOS immtinboyanma géstermistir. Ancak, 7-Ni verilen hayvanlarda, serebellumun birgok alanlarinda bir azalma gértilmdstir.

Yorum: nNOS, serebellumda hem kortikal alanlarda hemde medullada varligi gosterilmistir. Bu bélgelerde nNOS, nérotransmit-
ter saliniminda kontrol etkisinin olabilecegi dustindlmektedir. 7-NI, NOS sentezini azaltarak inhibitdr etkisini nNOS immtinreaktif n6-
ronlar lizerinde g&stermistir. Serebellumda NO'nun biyolojik etkisinin arastiriimasinda NOS inhibitérd olan 7-NI kullanilmasi uygun bir
molekdildir.

Anahtar Kelimeler: N6ronal nitrik oksit sentaz, 7-nitroindazol, immtuinsitokimya, serebellum, sican.

ABSTRACT

Objective: Nitric oxide (NO) is a diffusible, multifunctional signaling molecule. In specific neuronal pathways, NO functions alter-
natively as a neurotransmitter, and as a second messenger. NO is found in many areas of the brain, including cerebellum (1,2). The
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aim of the present study is to investigate the possible effects of NOS inhibitor 7-nitroindazole on neuronal nitric oxide synthase
(nNOS) immunoreactivity in rat cerebellum (3).

Materials and Methods: The distribution of nNOS immunoreactivity in rat cerebellum was investigated by using the NO syntha-
se (NOS) inhibitor 7-nitroindazole (7-NI) treatment group (10 mg/kg) and control group. The number of animals was sixteen in a
control group and seventeen in a 7-NI treated group. Deeply anesthetized rats were perfused transcardially with 0.9% NaCl followed
by 4% buffered formaldehyde containing 30% sucrose. Each brain was sectioned in the coronal plane at 30 um using a vibrotome,
into thelve sets of serial sections, thus seperated by a rostral-to-caudal distance of 360 um. Brain sections were processed (free-flo-
ating) for nNOS immuncytochemistry exposing the sections to rabbit anti-nNOS (at dilution of 1:25) antibody for 24 h.

Results: nNOS immunreactive cells were highly distinct in various cerebellar areas including cortex and medulla. Immunoreactivity
of the possible Golgi cells and the Basket cells present in the molecular layer of the cerebellar cortex were highly intense. The Purkin-
je cells showed a membraneous immunostainig. In the grantiler layer of the cerebellar cortex, the granuler cells were intensely stained
for nNOS. In 7-NI treated animals however, nNOS immunoreactivity was demonstrated to be decreased in many cerebellar areas.

Conclusion: nNOS has been demonstrated both in the cortical and the medullary region of the cerebellum. NOS can act as a
neuromodulator on the neurotransmitter transmission. 7-NI has been shown to inhibit the synthesis of the nNOS in the nNOS immu-
nreactive neurons. 7-NI inhibitor of NOS may provide useful tool to evaluate the biological roles of NO in the cerebellum.

Key Words: Nitric oxide synthase, NO, 7-nitroindazole, immunocytochemistry, cerebellum, rat.

KAYNAKLAR/REFERENCES

1. Moore PK, Babbedge RC, Wallace P, Gaffen ZA, Hart SL. 7-Nitroindazole, an inhibitor of nitric oxide synthase, exhibits anti-nociceptive activity
in the mouse without increasing blood pressure. Br J Pharmacol 1993;108:296-7.

Abbott LC, Nahm SS. Neuronal nitric oxide synthase expression in cerebellar mutant mice. Cerebellum 2004,3:141-51.

Yildiz-Akar F, Ulak G, Tanyeri P, Erden F, Utkan T, Gacar N. 7-Nitroindazole, a neuronal nitric oxide synthase inhibitor, impairs passive-avoidan-
ce and elevated plus-maze memory performance in rats. Pharmacol Biochem Behav 2007,87:434-43.

Problem Cozmenin Bilissel Modeli

Cognitive Model of Problem Salving

Hatice Kafadar
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OZET

Amac: Bu arastirmada bilissel psikoloji literatlirtinde ele alinan problem ¢6zmenin ve problem ¢6zmenin bilissel asamalarinin ge-
sitli bilissel stireclerle olan iliskisi, kuramsal bir model cercevesinde ele alinmaktadir. Arastirmada problem ¢ézmenin, akil ytirtitme, dik-
kat, calisma bellegi, planlama, strateji kurma ile iliski 6riintusu bir modelle aciklanmaya calisilmistir.

Hastalar ve Yéntem: Denek olarak saglikli 78 (niversite 6grencisinin katildigi arastirma, iki asamadan olusmustur. ilk asamada,
deneklere Raven Standart Progresif Matrisler Testi (RSPM) uygulanmistir. Bu ilk asamada deneklerden RSPM testinde yer alan test
maddelerini cézerken, hangi zihinsel asamalari gerceklestirdiklerini yazmalari istenmistir. ikinci asamada ise tiniversite 6grencisi denek-
lere, RSPM, Wisconsin Kart Esleme Testi (WCST), Londra Kulesi (LK), Stroop Testi TBAG Formu, isaretleme Testi (iT), Karmasik Uzam
Gorevi (KUG), Gorsel Bellek Uzami (GBU) uygulanmistir.

Bulgular: Arastirmadan elde edilen bulgular, Yapisal Esitlik Modeli (YEM) kullanilarak analiz edilmistir. Sonuglara gore, RSPM,
WCST, Stroop ve IT stire puanlari arasinda anlamli model elde edilmistir. Kafadar (2004a ve b) tarafindan Carpenter, Just ve Shell'in
(1990) kuramsal modeli temel alinarak, ndropsikolojik testlerin kendi aralarinda olusturdugu iliski Griinttistind aciklamaya yénelik, iki
boyutlu bir sematik model olusturulmaya calisiimistir. Bu modeldeki birinci boyut, karsilasilan problem durumunda saglikli bir insanin,
problemin ¢ézlimtine yonelik olarak zihinsel stireclerinde gerceklesen asamalari (problemin 6zelliklerini belirleme, kural belirleme, karar
verme); ikinci boyut ise problem ¢6zme, akil ydrtitme, soyut diistinme, secici dikkat, stirekli dikkat arasindaki iliskiyi géstermektedir.

Yorum: Problem ¢6zme asamalarinin ve cesitli bilissel stireglerle iliskilerinin ortaya konmasinin, saglikli insan zihinsel stireglerinin
isleyis mekanizmasinin nasil gerceklestiginin anlasilmasi acisindan énemli oldugu ddstintilmektedir. Olayin saglikli insan zihnindeki asa-
malarinin ve baska bilissel stireglerle iliskilerinin ortaya konmasi, ézellikle nérolojik ve psikiyatrik hastaliklarin daha iyi anlasiimasi ag-
sindan da ve rehabilitasyon programlarinin olusturulmasinda yararli olabilir.

Anahtar Kelimeler: Problem ¢ézme, ydirtitticu islevler, dikkat, ¢alisma belledi, yapisal esitlik modeli.
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ABSTRACT

Obijective: In this study problem solving, as tackled in cognitive psychological literature and the relationship of its cognitive stages
with various cognitive processes are analyzed within the framework of a theoretical model. In the study the relationship pattern of prob-
lem solving with reasoning, attention, working memory, planning, and establishing a strategy was tried to be addressed by a model.

Patients and Methods: The study was conducted on a total of 78 healthy university students. The study is made up of two sta-
ges. In the first stage Raven Standard Progressive Matrices Test (RSPM) was exerted to subjects. While performing the test, the sub-
jects were asked to write down which mental stages they went through. In the second stage the university student subjects took RSPM,
Wisconsin Card Sorting Test, Tower of London, Stroop TBAG Form, Cancellation Test, Complex Span Task and Visual Memory Span.

Results: The findings obtained from the study were analyzed with Structural Equation Model. A two dimensional model was at-
tempted to be established in order to explain the relationships between neuropsychological tests implemented. The first dimension
in this model shows the mental stages a healthy person goes through for the purpose of problem solving when s/he is encountered
with a problem (characterization of problem, rules determining and decision making); the second dimension shows the relationship
pattern among problem solving, reasoning, abstract thinking, selective attention, sustained attention, and working memory (1-3).

Conclusion: In the study, the cognitive processes of problem solving was explaining as well as putting together a theoretical fra-
mework of problem solving. In this context, once again we aim to explain the relationship of problem solving with perseverative re-
actions. In this way we aim to reach explanations related to failure in problem solving. Suggesting the problem solving processes se-
ems to be the most important contribution to the field. The number of studies that works on the predicted relationship between so
many coghnitive processes is few. The handling of various cognitive processes, showing the problem solving processes, will show the
relationship of failure in problem solving in relation to perseverative impacts. It is also thought that the results taken from the rese-
arch will have clinical applications especially for rehabilitation of neurological treatments.

Key Words: Problem solving, executive functions, attention, working memory, structural equation model.
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Yiiksek Yag ile Beslenmenin Strese Maruz Kalan Sicanlarin Striatum ve Kortekslerinde HVA ve
5-HIAA Diizeyleri ile Motor Aktivitelerine Etkileri

Effect of High Fat Intake on Motor Activity, HVA and 5-HIAA Levels in Striatum and Cortex of Rats
Exposed to Stress
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OZET

Amac: Beyin monoaminerjik sistemlerinin davranissal ve nérokimyasal stres yanitlari ve bu yanitlara ytiksek yag iceren diyetlerin etki-
leri yaygin olarak arastirilmaktadir (1-3). Calismamizda ytksek yag iceren diyet ile beslenmenin, stresin motor aktivite, striatal ve kortikal
dopamin ve serotonin metabolitlerine etkilerini ne yonde degistirdigini arastirdik.

Gereg ve Yontem: Arastirmamizda kullandigimiz agirliklari 180-250 g arasinda degisen erkek Wistar sicanlar 4 gruba ayrildi.
Kontrol (K), Stres (S), Lipid (L) ve Stres + Lipid (S+L).

K ve S gruplari glinde 25 g standart yem ile; L ve S+L gruplari da gtinde 25 g ylksek oranda yag iceren yem ile 4 hafta stresin-
ce beslendi. Stres gruplari her gtin +4°C'de 15 dakika stiresince hareket kisithligi stresine maruz birakildilar. Gruplarin, lokomotor ak-
tivite performanslar her hafta motor aktivite izleme sistemi kullanilarak olcdildd.
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Calismanin sonunda, hayvanlar dekapite edilip; striatum ve serebral kortekslerinde homovanilik asit (HVA) and 5-hidroksiindola-
setik asit (5-HIAA) dlzeyleri elektrokimyasal detektdr iceren yuksek performansli sivi kromotografisi (HPLC-EC) kullanilarak élgdildui.

Bulgular: Hareket kisitlayici stresin lokomotor aktiviteyi artirdidi ve ylksek yag iceren diyetin bu etkiyi 6nledigi saptandi. Stres ve
ylksek yag iceren diyetin, birlikte etki ederek striatal HVA'yr dustrdtigu belirlendi. 5-HIAA dtizeylerinin ise hem yuksek yag ile besle-
nen grupta hem de yuksek yag ile birlikte stres uygulanan grupta stres grubuna gére dustik oldugu saptand.

Yorum: Bu sonuclar ylksek yag iceren diyet ile beslenmenin sican beyinlerinde, striatal dopaminerjik ve serotonerjik néronlarin-
daki stres yanitini farkli etkiledigini ve bu etkinin lokomotor aktivite performansi ile iliskili olabilecegini dustindlrmektedir.

Anahtar Kelimeler: Hareket kisitlayici stres, ylksek iceren diyet, motor aktivite, HVA, 5-HIAA.

ABSTRACT

Objective: Brain monoaminergic systems in behavioral and neurochemical stress responses and effect of high fat diets on these
have been extensively researched (1-3).

In the present study we investigated whether high fat consumption changes the effects of stress on motor activity performan-
ce, striatal and cortical dopamine and serotonin metabolites in rats.

Materials and Methods: Male Wistar rats weighing 180-250 g were used and divided into four groups: Control (C), Stress (S),
Lipid (L) and Stress + Lipid (S+L). C and S groups received 25 g of standard feeding pellets; and L and S+L groups received 25 g of
high fat containing pellets daily for 4 weeks. Restraint stress lasting for 15 minutes at +4°C was applied daily to stress exposed gro-
ups. By using motor activity monitoring systems, locomotor activity performance was weekly measured.

At the end of the study, animals were sacrificed; Homovanilic acid (HVA) and 5-hydroxyindoleacetic acid (5-HIAA) levels of the stri-
atum and cerebral cortex were measured by using High Performance Liquid Chromatography with Electrocemical Detector (HPLC-EC).

Results: The study showed that restraint stress increased locomotor activity and high fat diet prevented this effect. Stress and
high fat intake had an additive decreasing effect on striatal HVA levels. 5-HIAA levels, on the other hand, were lower in both high
fat and high fat + stress groups compared to the stress group.

Conclusion: These results suggested that high fat intake differentially affected the stress response on striatal dopaminergic and
serotonergic neurons in rat brain and this may be related to the effects observed in locomotor activity performance.

Key Words: Restraint stress, high fat diet, motor activity, HVA, 5-HIAA.
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ilkégretim Ogrencilerinde Yas, Cinsiyet ve Sosyoekonomik
Seviye Farkhliklarinin Dikkat Diizeyine Etkileri

The Effect of Age, Sex and Socioeconomic Standard Differences on Attention Levels Among
Primary School Students
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OZET

Amacg: Devlet ve 6zel ilkdgretim okullarinda &grenim géren dgrencilere isaretleme testi uygulayarak, yasin, cinsiyetin, el kullan-
ma tercihinin (sag el-sol el kullanimi) ve sosyoekonomik dtizeyin, dikkat tizerine olan etkisinin arastirilmasi amaclanmistir (1).

Gereg ve Yontem: Calismaya, sosyoekonomik seviyeleri géz éntine alinarak rastgele secilmis, Ktitahya ilinde bulunan 3 devlet
3 6zel okulun 6grencileri katilmistir. Yasin etkisini degerlendirebilmek icin bu okullarin 1. (7 yas) ve 8. (14 yas) siniflarindan 407 kiz
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ve 535 erkek olmak tizere toplam 942 &grenci alinmistir. Ogrencilerin el kullanma tercihleri, hemisferik dominantlilik testi ile tespit
edilmistir. Isaretleme testi, diizenli harfler, diizenli sekiller, diizensiz harfler ve dtizensiz sekillerin bulundugu 4 alt testten olusmak-
tadir (2,3). Ogrencilere bu testler sirasi ile uygulanmis ve bu 4 alt testin tamami degerlendirilerek; ortalama isaretlenen hedef sayi-
st (IHS), atlanan hedef sayisi (AHS), yanlis isaretlenen hedef sayisi (YHS), testi tamamlama stiresi (TTS) hesaplanmustir. Veriler Stu-
dent-t testi kullanilarak istatistiksel olarak degerlendirilmistir.

Bulgular: On dért yas grubu 6grencilerde (n=512), 7 yas grubuna kiyasla (n= 430), IHS 7 yas grubundakilere gére daha ytiksek
iken, AHS, YHS, TTS daha kisa bulundu (p< 0.05). Cinsiyetler arasinda sadece iHS ve AHS'de istatistiksel olarak anlamli fark gézlendi
(p< 0.05). Her iki yas grubunda da kiz 6grencilerde iHS fazla iken, AHS daha duistik bulundu. Sag el-sol el kullanimi ve sosyoekono-
mik dtizeyde iHS, AHS, YHS'de anlamli farklilik géstermezken, testleri isaretleme stiresini gésteren TTS'de istatistiksel olarak anlamli
bir farklilik g6zlendi (p< 0.05).

Yorum: Bulgular bize ilkégretim cagindaki égrencilerde ilerleyen yasla birlikte dikkat dtizeylerinin arttidini, bu artista kizlarin er-
keklere oranla daha basarili oldugunu géstermektedir. Ayrica sosyoekonomik seviyenin de égrencinin dikkat dtizeyi tizerinde etkili ola-
bilecegi sonucuna varilmistir.

Anahtar Kelimeler: isaretleme testi, stirekli dikkat, yas, cinsiyet, hemisfer testi.

ABSTRACT

Objective: The aim of this study is to investigate the effects of age, sex, handedness and the socio-economic status on attenti-
on among the students attending public or private primary schools in Kiitahya City by the use of cancellation test (1).

Materials and Methods: The students who were chosen randomly according to their socio-economic status at 3 public and 3 pri-
vate schools were included in the study. In order to evaluate the effect of age a total of 942 students 407 girls and 535 boys) from
1st (age 7) and gth (age 14) grades were recruited. The hand preference of the subjects was ascertained using the Hemispheric Do-
minance Test. The students took all 4 subtests including regular letters, regular shapes, irregular letters and irregular shapes of the
Cancellation Test (2,3). In these four tests, the Number of Total Marked Targets (NTMT), the Number of Skipped Targets (NST), the
Number of Erroneous Markings (NEM), the Duration of Completing Test (DCT) were calculated. Datas were analyzed by student-t test.

Results: When compared with the younger group (n=430), the older student group (n=512) had a higher NMT and lower NST,
NEM and DCT scores (p< 0.05). Between sexes only NMT and NST had a statistically meaningful difference (p< 0.05). In both of the
age groups, girls had higher NMT and lower NST scores. While hand preference and the socio-economic status did not have a sig-
nificant effect on NMT, NST and NEM scores, the latter, but not the former showed a significant effect on DCT (p< 0.05).

Conclusion: These results indicate that the attention level increases among the primary school students by the age and girls are more
attentive regardless of age. Moreover, the socio-economic standards might have some effect on particular aspects of attention function.

Key Words: Cancellation test, sustained attention, age, sex, hemisphere test.
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Gelisen Sican Beyninde insan Kanalomunun Ekspresyonu

The Expression of the Human Channelome in the Developing Rat Brain

Murat Burak Yaylaoglu, Volodymyr Shcherbatyy, Halenur Yavuz, Katharina Jaeckle, Gregor Eichele

Max Planck Institute of Biophysical Chemistry, Department of Genes and Behavior, Gattingen, Germany

OZET

Amag: Sinirbilimin zorlu hedeflerinden bir tanesi néronlarin nasil haberlestikleri ve bilgiyi ilettiklerini anlamaktir. iyon kanallar hic-
re zarlarinin iyonlara gecirgenligini kontrol ederek néronlarin iletkenligini degistirirler ve bu sayede belirtilen vazifeleri yerine getirirler.
Genepaint isimli, yuksek kapasiteli robotik in situ hybridizasyon teknolojisi (Genepaint) kullanilarak 14 gtinltik sican beyninde bilinen
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insan iyon kanallarinin sican ortologlarinin ekspresyonu belirlendi. Bilinen buittin insan iyon kanallarini sican ortologlarini iceren gen
koleksiyonumuz ayrica insan kanal-patik rahatsizliklar ile iliskilendirilmistir.

Gereg ve Yontem: Yontemler detayli olarak www.genpaint.org sayfasinda ve Yaylaoglu MB et al., 2005'de aciklanmistir (1).

Bulgular ve Yorum: Bu yéntem ile belirlenen ekspresyon haritalari hticre diizeyinde ¢dztinurltige sahiptir ve ekspresyon siddeti hak-
kinda bir fikir vermektedir. Kantitatif PCR ve RNA in situ hybridizasyon yontemi ile btitlin gen koleksiyonumuzun én calismasi yapilmistir.
Bu calismada retilen veriler Geneatlas veritabanina yuklenip, internet tizerinden (www.geneatlas.org) erismek mimkun olacaktir. Alt bo-
Itim 1zgaralarina uyarlanmis veriler, bilgisayar yazilimlari kullanilarak gen ekspresyon bélgelerinin belirlenmesi icin analiz edilecektir (2,3).

Anahtar Kelimeler: iyon kanallari, genepaint, robotik, geneatlas.

ABSTRACT

Objective: Understanding how neurons cooperate and transmit information is a major challenge. By regulating the flow of ions
across membranes ion channels play a central role in these processes by modulating the electrical conduction properties of neurons.
Using a high throughput in situ hybridization technology (Genepaint) we determine the expression patterns of all known rat ortho-
logues of the human ion channels in the postnatal 14-day-old rat brain. Our gene collection covers nearly all channels known to be
expressed in the postnatal nervous system and includes rat orthologues of human channelopathy genes.

Materials and Methods: Have described in detail at www.genepaint.org and by Yaylaoglu MB et al., 2005 (1).

Results and Conclusion: Expression patterns determined by the Genepaint methodology provide cellular resolution, and allow
an estimate of the level of expression. Using quantitative PCR and RNA in situ hybridization we have the preliminary analysis of our
gene collection. The massive amounts of information generated in this project is placed into a subdivision mesh-based atlas (www.ge-
neatlas.org) that allows for a number of computational analyses such as automated identification of site(s) of expression (2,3). Ge-
neatlas.org is accessible to the public via standard web browsers.

Key Words: Lon channels, genepaint, robotic, geneatlas.
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Rat Primer Hipokampal Noéron Kiiltiiri

Rat Primary Hippocampal Neuron Culture

Nuhan Purali, Onur inan

Hacettepe Universitesi Tip Fakltesi, Biyofizik Anabilim Dali, Ankara, Turkiye

OZET
Amag: Calismanin amaci Rat hippokampusundan primer néron kuilturleri hazirlamaktir.

Gereg ve Yontem: iki haftalik Wistar ratlarn dekapite edildi. Kafalar %95 0, %5 CO, ile gazlandinlmis yapay serebrosipinal sivi-
ya kondu. Beyinler %20 FCS iceren Hank sivisina (HS) kondu. Hippokampuslar diseke edildi, dilimlendi ve tlipte toplandi. Sivinin st
atildi ¢okelti kalsiyum ve magnezyum icermeyen Hank sivisina asildi. Dilimler HS mg/mL tripsin sivisinda 37°C’'de 10 dakika inktibe
edildi. Dilimler HS %20 FCS icinde 10 dakika inktbe edildikten sonra 2-3 kez HS ile yikandi. Hticreler silikon kapli cam pipetle trittre
edilerek ayristiriidi.

Bulgular ve Yorum: Ortam HS %20 FCS ile degistirilip 1000 g da 5 dakika santriftij edildi. Hticreler glutamin ve insdilin ile zen-
ginlestirilmis HS %10 FCS ortami icinde stispansiyon haline getirilip cover glass tabanli petrilere ekildi. Hticreler inktibatérde 37°C %5
CO, de tutuldu ve her iki gtinde bir B27 ve sitozin arabinozid ile zenginlestiriimis HS %5 FCS sivisiyla beslendi. Bir baska grup deney-
de tripsin yerine papain kullanildi. isolazyon isleminin etkinligi bir miktar artti. Bazi deneylerde fluoresan isaretlemek icin hticreler kar-
bosiyanin esali boya dil ile 30 dakika inktibe edildi. Hticre morfolojisi konfokal mikroskopla gértintilendi. Hiicreler gayet iyi buyudu-
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ler ve her yonde uzantilar verdiler. Patch clamp deneyleri hticrelerin uyarilabilir oldugunu gdsterdi. Fluo-3 ile yapilan deneylerde htic-
relerde NMDA muamelesiyle kalsiyum sinyalleri olusturdugu tespit edildi. Mevcut veriler rat yavrularindan elektrofizyoloji ve gértintu-
leme deneylerinde kullanilabilecek fonksiyonel néronlarin kiiltlir edilebilecedini géstermektedir.

Anahtar Kelimeler: Hipokampus néron kdiltdrd.

ABSTRACT
Objective: The study was designed to construct primary neuron cultures from rat hippocampal slices.

Materials and Methods: Two weeks old Wistar rats were decapitated, heads placed into an ice cold artificial cerebrospinal flu-
id gassed by 95% O, 5% CO,. Brains were removed into ice cold Hank’s solution (HS) containing 20% fetal calf sera (FCS). Hippo-
campuses were dissected, sliced and pooled in a tube. The supernatant was removed and the pellet was re-suspended in Hank’s so-
lution free of calcium and magnesium. Slices were exposed to 10 mg/mL tripsin in HS at 37°C for ten minutes. Slices were incuba-
ted in HS 20% FCS for ten minutes and washed in HS 2-3 times. The cells were dissociated by gently triturating the digested samp-
les through a silicon coated glass pipette.

Results and Conclusion: Medium was replaced by HS 20% FCS and centrifuged at 1000 g for 5 minutes. Cells were re-suspen-
ded in HS 20% FCS and centrifuged at 1000 g for 5 minutes. Cells were re-suspended in HS 10% FCS enriched by glutamine and in-
sulin and plated onto cover-glass-bottom dishes. Cells were kept in an incubator at 37°C and 5% CO, and nourished every other day
by HS 5% FCS solution enriched by glutamine B-27, cytosine arabinoside. In another serious of experiment tripsin was substituted by
papaine. The efficiency of the isolation was somewhat improved. In some of the experiments the cells were incubated in fluorescent
carbocyanine dye Dil for 30 minutes for fluorescently labeling. The cell morphology was imaged by using a confocal microscope. Cells
have grown well and given multiple extensions. Patch clamp experiments indicated that the cells were excitable. By using Fluo-3 it
was demonstrated that the intracellular calcium signals were evoked by NMDA exposure. Present data indicates that functional ne-
urons could be cultured from rat pups to be used for electrophysiological and imaging experiments.

Key Words: Hippocampus Neuron culture.
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Sistemik ve Spinal Olarak Uygulanan TNF-alfa Antagonisti Etanersept Diyabetik
Farelerde Antiallodinik Etki Gostermektedir

Systemical and Spinally Administered Etanercept, a TNF-alpha Antagonist,
Produce Antiallodynic Activity in Diabetic Mice

Ahmet Dogrul1, Hiisamettin Giil?, Ozgiir Yesilyurt1, Umit H. Ulas?, Oguzhan Yildiz'

1 Gulhane Askeri Tip Akademisi, Tibbi Farmakoloji Anabilim Dali, Ankara, Tirkiye
2 Gulhane Askeri Tip Akademisi, Noroloji Anabilim Dali, Ankara, Turkiye

OzET

Amag: Diyabetik polindropati diyabetin en sik gériilen komplikasyonlarindan biridir. Daha 6nceki ¢alismalar kronik hiperglisemi-
nin néronal dokuda endojen tlimér nekroz faktér alfa (TNF-a) yapimini artirdigini géstermistir (1). TNF-a, néropatik agrida ana med-
yatdrlerden biridir. Bu calismamizda diyabetik farelerde diyabetik néropatik agrinin davranigsal parametreleri tizerine TNF-alfa inhibis-
yonunun etkilerini incelemeyi amacladik.

Gereg ve YOntem: Etanersept bir dimerik flizyon proteini olup, 2 TNF-alfa molekdiltini baglayarak TNF-alfa'nin reseptdrleri ile bir-
lesmesini engeller (2). Etanersept calismamizda intravenoz (1V), intratekal ve pencge ici olarak uygulandi. Diyabet tek doz streptozoto-
sin (200 mg/kg, IV) uygulanarak olusturuldu. Bulb-C fareler diyabet indUiksiyonu sonrasi néropati gelismesi icin 45-60 guin bekletildi
(3). Mekanik ve termal agri esigi, Von frey filamentleri ve hot plate testi ile gerceklestirildi.
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Bulgular ve Yorum: Diyabetik farelerde taktil allodini belirgin olarak gerceklesirken, termal hiperaljezi gelismedi. IV (1, 10 ve 20
mg/kg) ve intratekal (1, 5 ve 10 pg/fare) uygulanan etanersept doza bagli olarak diyabetik taktil allodiniyi bloke etti. Buna karsin, lo-
kal olarak pence icine uygulanan etanersept (1, 10 ve 20 pg/fare) taktil allodini tizerine anlamli bir etki géstermemistir. Sonug olarak
calismamiz TNF-alfa antagonisti etanersept’in diyabetik néropatik agr tzerine etkili bir ilag olabilece@ini distindtirmektedir.

Anahtar Kelimeler: TNF-alfa, diyabet, néropatik agri, etanersept, allodini.

ABSTRACT

Objective: Diabetic polyneuropathy is one of the most common complica-tions of diabetes. Previous studies showed that under chro-
nic hyperglycemia, endogenous tumor necrosis factor-alpha; (TNF-a) production was accelerated in neural tissues (1). TNF-a has been
implicated as a key pain mediator in neuropathic conditions. In this study, we assessed the effects of pharmacological inhibition of TNF-
alpha on behavioral sign of diabetic neuropathic pain in diabetic mice. Etanercept is a dimeric fusion protein and it can bind to two TNF-
alpha molecules blocking their interaction with cell surface TNF-alpha receptors and rendering TNF-alpha biologically inactive.

Materials and Methods: Etanercept was given by either intravenous (IV), intrathecal (i.th.), or intraplantar (i.pl.) injection. Di-
abetes was induced by streptozotocin (STZ) (200 mg/kg, i.p.) and Bulb-C mice were tested between 45 and 60 days after onset of
diabetes. Mechanical and thermal sensitivities were measured by Von Frey filaments and hot-plate test, respectively.

Results and Conclusion: Tactile allodynia, but not thermal hyperalgesia developed in diabetic mice. Etanercept produced dose
dependent reversal of tactile allodynia in diabetic mice following administration either IV (1, 10 and 20 mg/kg) or i.th. (1, 5 and 10
pg/mouse). Etanercept was inactive against allodynia when given locally (1, 10 and 20 pg/mouse).

Our results suggest that etanercept, a TNF-alpha antagonist have a promising effects on diabetic neuropathic pain.

Key Words: TNF-alpha, diabetes, neuropathic pain, etanercept, allodynia.
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Cesitli Promoterlerin Pea3 Mutantlari Tarafindan Regiilasyonu

Regulation of Various Promoters By Pea3 Mutants

Berrak Caglayan, Asli Dedeagac, Isil Aksan Kurnaz

Yeditepe Universitesi Mihendislik ve Mimarlik Fakiltesi, Genetik ve Muhendislik Bolumu, Istanbul, Turkiye

OZET

Amag: ETS (E26 transformation specific)-domain proteinleri 84 aminoasit uzunlugunda bir DNA baglanma dizilimine (ETS doma-
ini) sahip 6nemli transkripsiyon aktivatérleri ve respresdrleridir ve dizi 6zguinltigline ve bu domainin konumuna gére cesitli alt-ailelere
ayrilmaktadirlar (1). ETS domainin tyeleri hedef genlerin promoter bélgelerinde yaklasik 10 bp'lik elementlere (ETS baglanma bélge-
leri) baglanarak transkripsiyonu diizenlemektedir [2]. Pea3 alt-ailesi son derece homolog Pea3, Erm ve Er81 transkripsiyon faktorleri-
ni icermektedir. Diger ETS ailesi tyeleri gibi Pea3 de transkripsiyonu MAPK kaskadi yoluyla etkinlestirdigi dustintilmektedir (1). Pea3'ln
motor néron havuzunda farklilasmayi yonettigi gézlenmistir (3). Amacimiz cesitli promoterlerin Pea3'tin fosforilasyon mutantlar ta-
rafindan ifade edilmesini saglayan énemli fosforilasyon bdlgelerinin tanimlanmasidir.

Gereg ve Yontem: Potansiyel MAPK fosforilasyon bélgelerini tanimlamak amaciyla, mPea3 proteini tizerindeki ortak Ser-Pro mo-
tifleri bélge hedefli mutajenez yéntemiyle Ala-Pro’ya mutasyon olusturulmustur. Nérit uzantisi ve aksonal yol bulma ile ilgili muhtemel
Pea3 hedef proteinleri mevcut literattiriin taranmasiyla segilmistir. Bu promoterler tizerinde Pea3 baglanma bdlgeleri farkli cevrimigi
biyoinformatik araclar kullanilarak tahmin edilmistir. Pea3 Ser-Pro mutantlarinin bu promoterlerden transaktivasyon lzerine etkileri
analiz edilmistir. Mutantlarin islerligi ve dtizglin katlanip katlanmadigi Western Blot ve immUinfloresan analizleriyle dogrulanmistir.

Bulgular ve Yorum: Olusturulan mutantlarin Western Blot analizi duizglin katlanmayi dogrularken, immtnfloresans analizi mu-
tantlarin cekirdek lokalizasyonunu géstererek islerligi dogrulamistir. Sonuglarimiz, Ser-90°1, yani susturma mutasyonu buitlin promoter
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yapilarinda tutarl sekilde etkinligi azaltan 6nemli bir fosforilasyon bélgesini ortaya cikarmistir. Benzer sekilde, baska bir bélge olan Ser-
143'tin calisilan promoterlerin etkinligi tzerinde negatif bir etkiye sahip oldugu bulunmustur. Pea3 kaynakli dtizenlemenin yapisal ve
molekdiler mekanizmalari bilinmemektedir, ancak Pea3'tn farkli fosforilasyonu icin yolagin yukarisindaki dtizenleyici faktérler su anda
laboratuvarimizda incelenmektedir.

Anahtar Kelimeler: ETS-domain ailesi, Pea3, nérit uzantisi.

ABSTRACT

Objective: ETS (E26 transformation specific)-domain proteins are important transcription activators or repressors with a 84 ami-
no acid long DNA binding sequence (ETS domain) and they are divided into a number of different subfamilies according to the se-
quence specificity and the location of this domain (1). ETS domain members regulate transcription through binding to ~10 bp long
elements (ETS binding sites) on the promoter regions of target genes (2). PEA3 subfamily includes three highly homologous transc-
ription factors; Pea3, Erm and Er81. Pea3 is believed to activate transcription through the MAPK cascade, like other members of ETS
family (1). Pea3 was observed to direct motor neuron pool differentiation (3). Our purpose is to identify the critical phosphorylation
residues for regulating the expression of various promoters by phosphorylation mutants of Pea3.

Materials and Methods: To identify potential MAPK phosphorylation sites, consensus Ser-Pro motifs on mPea3 protein were
mutated to Ala-Pro via site directed mutagenesis method. Possible Pea3 target proteins that are involved in neurite outgrowth and
axonal path-finding were chosen through screening the current literature. Pea3 binding sites were predicted by using different onli-
ne bioinformatics tools. The effects of Pea3 Ser-Pro mutants on the transactivation from these promoters were analyzed. Functiona-
lity and appropriate folding of mutants were confirmed with Western Blot and immunofluorescence analyses.

Results and Conclusion: Western Blot analysis of generated mutants confirmed the appropriate folding and immunofluorescen-
ce analysis proved the functionality, by demonstrating nuclear localization of the mutants. Our results revealed an important phosp-
horylation residue, Ser-90, whose silencing mutation reduced the activity consistently in all promoter constructs. Accordingly, anot-
her residue, Ser-143 was found to have a negative effect on the activation of the promoters studied. The structural and molecular
mechanisms of Pea3-induced regulation is unknown, however, upstream regulatory factors for the differential phosphorylation of Pe-
a3 are currently under investigation in our laboratory.

Key Words: ETS-domain family, Pea3, neurite extension.
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Parmak Ucunun Mekanik Titresimle Uyariimasina Karsi Beyinden Olciilen Frekans Uyumlu Cevaplar

Frequency Following Responses Evoked By Vibrotactile Stimulation of the
Distal Phalanx in Normal Subjects

Duygu Torun, Mustafa Yildiz, Burak Giiclii

Bogazici Universitesi, Biyomedikal Mihendisligi Enstittst, Istanbul, Tirkiye

OzET

Amacg: Titresimli-dokunsal uyarilara karsi verilen duyusal cevaplar, deneysel arastirmalar icin bircok alani icermektedir. Onceki ca-
lismalarda, mekanoreseptif aferentlerden ve kortikal néronlardan tekil hiicre cevaplari arastiriimistir. Titresimli-dokunma duyusu uya-
rilarinin varhid, blyukltgu ve frekansi hakkinda ile ilgili derinlemesine yapilmis psikofiziksel calismalar vardir (1-3). Ancak, kafatasi tize-
rinden girisimsel olmayan uyarilmis cevaplar 6l¢limdi, sadece elektriksel uyaranlar kullanilarak yapilmistir.

Uyarilmis cevaplarin titresimli-dokunsal uyarilara bagl olma durumu, frekans uyumlu cevaplar, insan beyninin kendi baskin EEG
frekanslarini disaridan gelen uyaranlarin frekansina gére degistirme egdilimi oldugu 6nceden tahmin edilebilen bir olgudur. Bu durum,
birden fazla kortikal néronun es zamanli ateslenmesi ile agiklanabilir.
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Hastalar ve Yontem: Calismada, 5'i erkek 5'i kadin 10 yetiskine 40 ve 230 Hz frekanslarinda mekanik titresim uyarilari verilmis-
tir ve psikofiziksel esik degerleri cift aralikli zorlanmis secenek yéntemi ile belirlenmistir. Frekans takipli beyin cevaplarini élgmek igin
kullanilan uyari genlikleri psikofiziksel duyu seviyeleri temel alinarak belirlenmistir. Verilen uyarilarin seviyeleri duyu esik degerlerinden
10 (SL= 10), 20 (SL= 20) ve 30 (SL= 30) dB daha ytiksektir. EEG kayitlari beden duyusu korteks bélgesi tizerinde, kafatasi derisindeki
Cpi (+) ve Cpc (-) noktalarina yerlestirilen altin elektrotlarla alinmistir. Elde edilen sonuclar, dalgacik déntstimu ve hizli Fourier dénu-
stimy ile incelenmistir. Kayit alinirken ve analiz sirasinda kullanilan programlar Matlab yaziliminda calistirilmistir.

Bulgular: Dalgacik dondstimu grafikleri g&stermistir ki, mekanik uyaran siddeti arttikca, beyin geri plan aktivitesi baskilanir ve ay-
ni zamanda uyari stresince frekans uyumlu aktivite artar.

Yorum: Psikofiziksel esik degerleri mevcut literatdr ile tutarl olarak bulunmustur (t-test, n= 10, p< 0.05). Dalgacik déntistimd so-
nuglari istatistiksel olarak anlamlidir (tek kuyruklu esli t-test, 40 Hz icin, SL10-SL20 p< 0.05, SL20-SL30 p= 0.058, SL10-SL30 p< 0.05
ve at 230 Hz igin, SL10-SL20 p< 0.05, SL20-SL30 p< 0.05, SL10-SL30 p< 0.05). Frekans takipli cevaplarin kaynadi tekil hticre kayitlari
agisindan agiklanabilir.

Anahtar Kelimeler: Dokunma duyusu, beden duyusu korteksi, mekanoreseptér, dalgacik déntistim.

ABSTRACT

Objective: The sensory response upon vibrotactile stimuli is still an untouched field for the experimental investigations. Previ-
ously, the responses of single units from mechanoreceptive afferents and cortical neurons have been studied. There is a thorough
psychophysical literature on judgements of the presence, magnitude, and frequency of vibrotactile stimuli (1-3). However, non-inva-
sive recording of evoked responses on the scalp has solely been determined for electrical stimuli.

Dependency of the evoked response to vibrotactile stimuli, the frequency following response, is a predictable phenomenon in
which the human brain has a tendency to change its dominant EEG frequency towards the frequency of the external stimulus. This
may arise from the synchronous firing of many cortical neurons.

Materials and Methods: In this study, 40 and 230 Hz vibrotactile stimuli were applied to 10 adult subjects (5 females and 5
males) and psychophysical detection thresholds were measured at various frequencies using the two-interval forced choice paradigm.
To measure the frequency following brain responses, stimulus intensities were determined based on psychophysical sensation levels.
Stimuli values were set at 10, 20 and 30 dB higher than the thresholds (SL= 10, SL= 20 and SL= 30 dB respectively). EEG recordings
were obtained over the primary somatosensory cortex with gold surface electrodes placed on the scalp at Cpi (+) and Cpc (). The
results were examined by wavelet transforms and Fast Fourier transform. The recording and data analysis programs were written in
Matlab.

Results: Wavelet transform plots showed that, as the mechanical stimulus intensity was increased, the background activity was
suppressed and the frequency-following activity during stimulus period increased.

Conclusion: Psychophysical threshold results were consistent with the literature (t-test, n= 10, p< 0.05). Wavelet transform re-
sults were statistically significant (one tail paired t-test, at 40 Hz, SL10-SL20 p<0.05, SL20-SL30 p= 0.058, SL10-SL30 p< 0.05 and at
230 Hz, SL10-SL20 p< 0.05, SL20-SL30 p< 0.05, SL10-SL30 p< 0.05). We discuss the origin of frequency-following responses based
on single unit data.

Key Words: Taction, somatosensory cortex, mechanoreceptor, wavelet transform.
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Serebral Korteks Néronlarina Beta Amiloid Uygulamasinin iNOS Ekspresyonu Uzerine Etkileri

The Effects of Beta Amyloid Treatment on iINOS Expression in Cerebral Cortex Neurons

Erdinc Dursun, Duygu Gezen Ak, Selma Yilmazer

Istanbul Universitesi Cerrahpasa Tip Fakultesi, Tibbi Biyoloji Anabilim Dali, Istanbul, Tarkiye

OzET

Amag: Ana bileseni beta amiloid peptidi olan amiloid plaklar Alzheimer hastaliginin énemli patolojik bulgularindan biridir. Amilo-
id plaklarin néronda oksidatif strese sebep oldugu gdsterilmistir (1-3). Biz bu én ¢alismada sican serebral korteksinden hazirlanan pri-
mer néron kiiltlirline beta amiloid uygulayarak bir model olusturmayi, bu modelde oksidatif stres ile ekspresyonu arttigi bilinen indtik-
lenebilir nitrik oksit sentaz (iINOS)'In bu uygulamadan etkilenip etkilenmedigini arastirmayi amacladik.

Gereg ve Yontem: Serebral kortekse ait primer néron kdiltirl icin 15-16 guinltik hamile Sprague-Dawley cinsi sicandan elde edi-
len embriyolar kullanildi. Néron kdilttirtine 48 saat boyunca beta amiloid 1-42 uygulandi. mRNA seviyelerinin saptanmasi amaciyla RT-
gPCR, proteinlerin lokalizasyonun g&sterilmesi igin immtinfloresan yontemleri kullanildi.

Bulgular: Beta amiloid uygulamasi sonucunda iNOS ekspresyonun kontrol grubuna kiyasla arttigi saptandi. Serebral korteks né-
ronlarinda iNOS varligi immtunfloresan yontemi ile gésterildi.

Yorum: Serebral korteks néronlarina beta amiloid 1-42 uygulamasinin iNOS ekspresyonunu arttirmasi, beta amiloidin oksidatif
stresi INOS araciligi ile arttirdidini géstermektedir.

Anahtar Kelimeler: Alzheimer hastaligi, iNOS, beta amiloid.

ABSTRACT

Objective: Amyloid plaques that have amyloid beta peptide as a core component are one of the major pathological hallmarks
of Alzheimer's disease. Induction of oxidative stress by amyloid plaques has been reported. On the other hand, the levels of inducib-
le nitric oxide synthase (iNOS) were shown to be elevated by oxidative stress (1-3). In this study our aim was to determine the effects
of beta amyloid 1-42 treatment on iINOS expression in primary cortical neuron cultures.

Materials and Methods: Cerebral cortex dissected from brains of Sprague Dawley rat embryos on the embryonic day 16 was
cultured. The groups including 48 hours of beta amyloid 1-42 treated group and control groups were established. mRNA isolation
and cDNA synthesis were performed. The levels of INOS expressions were determined by RT-qPCR. Localization of iNOS was inden-
tified by immunofluorescent labeling.

Results: Expression of iNOS in beta amyloid 1-42 treated group was found to be increased when compared with control group.

Conclusions: Relative elevation in the levels of INOS expression by beta amyloid treatment in cortical neurons might indicate the
potential role of beta amyloid to induce oxidative stress via regulation of iINOS expression.

Key Words: Alzheimer's disease, iNOS, beta amyloid.
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Inek Siitii Laktoferrinin Noropatik Agrida Olasi Etkisi ve Bu Etki ile Opioid Reseptorleri, cFOS,
Nitrik Oksit ve TNIF-alfa lliskisi

Potential Effect of Bovine Milk Lactoferrin in Neuropathic Pain and Involvement of Opioid
Receptors, cFOS, Nitric Oxide and TNF-alpha

Ayse Parlar?, Aytul Onal’, Sibel Goksel', Gilgiin Kayalloglua, Aysegiil Keser®

1 Ege Universitesi Tip Fakiltesi, Farmakoloji Anabilim Dali, [zmir, Turkiye
2 Ege Universitesi Tip Fakiltesi, Anatomi Anabilim Dali, Izmir, Ttrkiye
3 Ege Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dal, [zmir, Turkiye

OzZET

Amac: immtinolojik calismalar, patolojik agrida ilk basamak olarak immtin sistemin yer aldigini géstermektedir (1). Laktoferrin
stitte, nétrofillerde, biyolojik sivilarda bulunan bir proteindir. Mikrobiyal infeksiyonlarda primer defansin baslatiimasinda immunmodu-
lasyonda hticre blytimesinin dtizenlenmesinde rol oynar (2). Calismamizda sican néropatik agri modelinde inek stitti laktoferrinin (iSL)
hiperaljezi, allodini tizerindeki akut-kronik etkilerinin arastiriimasi ve bu etkide cfOS, TNF-, nitrik oksit ve opioiderjik sistem roltintin
incelenmesi amaclanmistir (3).

Gereg ve Yontem: Néropatik adri, sicanlarin sag ayak siyatik sinirinin baglanmasi ile olusturuldu. Mekanik (n= 5-8), termal hipe-
raljezi (n= 8-10) ve allodiniyi (n= 8-10) 6lcen testlerle degerlendirildi. Néropatik agrili sicanlarda i.p yolla, ISL (50, 100, 200 mg/kg,
akut ve kronik) tek basina, nalokson, CTOP, norBNI, naltrindol 1 mg/kg dozunda tek baslarina uygulandi. Siganlarin lumbal spinal kor-
dunda, cFOS, NADPH immutinhistokimyasi, TNF-a, iNOS, nNOS icin western blotting ¢alismalari yapildi. Plazma TNF-a seviyeleri naif,
50, 100, 200 mg/kg ISL ve serum fizyolojik verilen sicanlarda ELISA ile degerlendirildi.

Bulgular: Akut uygulanan iSL (50,100, 200 mg/kg) nosiseptif esikleri degistirmezken, kronik uygulandiginda antihiperaljezik ve
antiallodinik etki olusturdu. Bu etki opioiderjik antagonist ilaclar (n= 4-6) ile azaldi. Hiperaljeziyi ve allodiniyi 7 nitroindazol etkileme-
di. LNAME ve L- kanavanin bu etkileri azaltti (n= 6-12). Kronik ISL uygulamasi 50, 100 mg/kg dozlarinda cfOS (n= 3-5), NADPH (n=
3-5), TNF-a (n= 3), INOS ekspresyonunu (n= 3), 100 mg/kg dozunda ise nNOS ekspresyonunu (n= 3) spinal kord lomber segmentin-
de azaltti. Tdm dozlarda plazma TNF-a (n= 5-21) dtzeylerini degistirmedi.

Yorum: Néropatide, iSL'nin kronik uygulamasi antihiperaljezik ve antiallodinik etki géstermektedir. Lomber spinal kord dokusun-
da cfOS, TNF-a, nNOS, iNOS dtizeylerindeki dtisme ve opioiderjik sistem bu etkide rol oynayabilir.

Bu calisma TUBITAK Kariyer Projesi (No: 1045287) Programi tarafindan desteklenmistir.

Anahtar Kelimeler: Laktoferrin, néropatik agri, opioid reseptér, cFOS, TNF-a, nitrik oksit.

ABSTRACT

Objective: Recent immunologic studies have shown that the initial step triggering the pathophysiological development of pain
passes through immune system (1). Lactoferrin is a protein that is present in milk, neutrophils and in biological fluids. It plays a role
in inducing primary defense against microbial infections (2). We aimed to investigate acute and chronic effects of cow milk lactofer-
rin (CML) on hyperalgesia and allodynia in rat neuropathic pain model (3) and the roles of cFOS, TNF-a, nitric oxide and opiodergic
system in these effects.

Materials and Methods: Neuropathic pain is constituted by tieing up the right leg sciatic nerve and investigated with tests eva-
luating mechanic (n= 5-8), thermal algesia (n= 8-10) and allodynia (n= 8-10). Rats with neuropathic pain were given either only CML
(50, 100, 200 mg/kg, acute and chronic), or nalokson, CTOP, norBNI, naltrindol (1 mg/kg) without or with CML (100 mg/kg), or
only LNAME, 7-nitroindozol, L-kanavanin (50 kg/mg) via IP route. Immunhistochemical analysis for c-Fos and NADPH; and Western
blot analysis for TNF-a, iNOS, nNOS were performed in lomber spinal cord of the rats. In rats with neuropathic pain which were gi-
ven 50, 100, 200 mg/kg CML or saline or left as naive, plasma TNF-a; levels were tested by ELISA.

Results: Acute CML (50, 100,200 mg/kg) didn't change the nociceptive threshold but when administered chronically showed
antihyperalgesic and antiallodynic effect. This effect decreased with opioidergic antagonist drugs (n= 4-6). 7nitroindazol didn’t effect
hyperalgesia and allodynia, L-NAME and L-kanavanin decreased these effects (n= 6-12). Chronic CML decreased c-FOS (n= 3-5),
NADPH (n= 3-5), TNF-a (n= 3), INOS expression (n= 3) with 50 and 100 mg/kg dosage and decreased nNOS expression (n= 3) with
100 mg/kg dosage in lomber segment of spinal cord. Plasma TNF-a levels were not changed in all dosages (n= 5-21).
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Conclusion: Chronic administration of CML shows antihyperalgesic and antiallodynic effects. Decrease in levels of cFOS, TNF-a,
nNOS, iNOS in lomber spinal cord tissue and opioidergic system may play role in these effects.

Key Words: Lactoferrin, neuropathic pain, opioid receptor, cFOS, TNF-, nitric oxide.
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Sican Red Niikleusunda iyonotropik Glutamat Reseptorlerinin immiinhistokimyasal Yontemle
Belirlenmesi

Immunohistochemical Localization of lonotropic llutamate Receptors in the Rat Red Nucleus

F. Zehra Minbay, Ozhan Eyigor

Uludag Universitesi Tip Fakiltesi, Histoloji ve Embriyoloji Anabilim Dali, Bursa, Turkiye

OZET

Amag: Calismamizda red ntkleusta (RN) iyonotropik glutamat reseptdrlerinin varligi ve dagilimlarindaki farkliliklarin belirlenmesi
amaclanmistir.

Gereg ve Yontem: Disi Sprague Dawley sicanlar (n= 3) perftizyon fiksasyonu ile sakrifiye edildi ve beyinlerden 20 um kalinhgin-
da koronal kriyostat kesitleri alindi. Histolojik olarak degerlendirilecek RN kesitlerinin araligi, en rostralde Bregma -5.16 mm ve en ka-
udalde Bregma -6.60 mm olarak belirlendi. Kesitlere AMPA (GluR1, GIuR2, GIuR3 ve GluR4) ve kainat (GIuR5, GIuR6/7 ve KA2) re-
septor alt birimlerine karsi gelistirilen antikorlarla reseptér immuinhistokimyasi uygulandi.

Bulgular: Elde edilen sonuglar ttim alt birimlerin RN'ye eksprese edildigini gostermistir. RN'nin magnoselltiler bélimuindeki buiytik
néronlarinda AMPA reseptdr alt birimlerinden GIuR2 ve GluR4 icin yogun immtinreaktvite belirlendi. GIuR3 immtinreaktivitesi cekirde-
gin kaudal kisminda ve néron somalarinda daha belirgindi. Parviselltiler bélimde az sayida néronda tutulum izlenirken néropil boyan-
masinin oldugu gdzlendi. Parviselltiler boltimde AMPA reseptdr alt birimi proteinleri karsilastirildiginda, GIuR1 ekprese eden néron sa-
yisinin daha fazla oldugu gértildu. Kainat reseptdr alt birimi KA2 reseptdr proteinini taniyan antikor ile yapilan isaretlemelerde, RN'nin
kaudal kisminda yerlesik néronlarin immuinreaktif oldugu gézlendi. Néronlarin hticre gévdeleri ve proksimal dentritleri kolayca ayirt
edildi. Cekirdedin rostral kisminda yerlesik ktictik néronlar da KA2 icin immdunpozitifti. GIuR5 ve GluR6/7-pozitif ndronlarin dagilimi
KA2 iceren néronlarla benzerlik gésterdigi izlendi. GIuR6/7 ile karsilastirildiginda, parvisellller bélimde daha fazla sayida néronun
GIUR5 icin pozitif oldugu belirlendi. RN'nin lateral boynuzundaki néronlarin da GIuR5 proteini icerdigi belirlendi.

Yorum: Glutamatin, RN'de eksprese edilen farkli AMPA ya da kainat reseptdr alt birimlerinin, degisik kombinasyonlarla bir araya
gelerek olusturduklari ve olasilikla farkli fonksiyonlar gosterebilen iyon kanallari araciliiyla etkisini gosterdigi ddstintilmustdir.
Bu bildiri IX. Ulusal Histoloji ve Embriyoloji Kongresi'nde (20-23 Mayis 2008, Adana) poster formatinda sunulmustur.

Anahtar Kelimeler: Red ntikleus, AMPA, kainat, immtinhistokimya.

ABSTRACT

Objective: In this study, we aimed to determine the presence and diverse distribution of different glutamate receptor subunits
in the rat red nucleus (RN).

Materials and Methods: Female Sprague Dawley rats (n= 3) were sacrificed by perfusion fixation and 20 um-thick coronal bra-
in sections were cut with cryostat. The red RN sections taken between Bregma -5.16 mm and -6.60 mm, most rostral and caudal,
respectively, were included in the histological examination. Receptor immunhistochemistry was employed on the sections with anti-
bodies raised against AMPA (GIuR1, GIuR2, GluR3, and GluR4) and kainate (GIuR5, GIuR6/7, and KA2) receptor subunits.

Results: The results showed that all subunits are expressed in the RN. Dense immunreaction was detected for GIuR2 and GluR4
in the large neurons of magnocellular part of RN. GIUR3 immunreaction was imminent in the neuronal perikarya at the caudal part
of the nucleus. In the parvicellular part, very few neurons were stained and neuropil staining was detected. When the AMPA recep-
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tor subunits were compared in the parvicellular part, the number of GluR1-expressing neurons was noted to be highest. The labeling
with the kainate receptor subunit KA2 receptor protein-recognizing antibody revealed immunreactive neurons located in the caudal
part of RN. The cell bodies as well as the proximal dendrites were easily distinguished. The smaller neurons located in the rostral part
of RN showed KA2 immunreaction. The distribution pattern of GIuR5- and GIuR6/7- positive neurons was similar to the pattern of
KA2-expressing neurons. When compared to GIuR6/7, more neurons in the parvicellular part were detected to be GIuR5-positive. In
addition the neurons in the lateral horn of the RN were found to posses GIURS protein.

Conclusion: Glutamate in the rat RN is suggested to act through ion channels which were structured by different combinations
of iyonotropic receptor subunits and which possibly have diverse functions.

Key Words: Red nucleus, AMPA, kainate, immunohistochemistry.

KAYNAKLAR/REFERENCES

1. Ruigrok TJH, Cella F. Precerebellar nuclei and red nucleus. In: Paxinos G (ed). The Rat Nervous System.
1995:277-308.

Reid JM, Flumerfelt BA, Gwyn DG. An ultrastructural study of the red nucleus in the rat. J Comp Neurol 1975,162:363-85.

Keifer J, Carr MT. Immunhistochemical localization of glutamate receptor subunits in the rain stem and cerebellum of turtle Chrysemys Picta. J
Comp Neurol 2000,427:455-68.

Satoh Y, Ishizuka K, Murakami T. Facilitation of the jaw reflexes by stimulation of the red nucleus in the rat. Brain Res 2003,978:51-8.

2nd ed. San Diego: Academic Press,

Yamaguchi K, Goto N. Development of the human magnocellular red nucleus: A morphological study. Brain&Development 2006,28:431-5.

Genetik Absans Epilepsili Sicanlarda Kortikal Odakta Diken-ve Dalga Desarj Aktivitesinin Lokal
Etosiiksimid Uygulamasi ile Baskilanmasinin Kindling Uzerine Etkisinin Incelenmesi

The Effect of Spike and Wave Activity Suppression in the Cortical Focus with Ethosuximide
Treatment on Kindling Progress in Genetic Absence Epilepsy Rats

Kutluhan Tezcan’, Nihan Carcak®, Eren Sakalli, Filiz Onat?, Rezzan Giilhan Aker!, Osman Ozdemir®
1 Marmara Universitesi Tip Fakiiltesi, Farmakoloji ve Klinik Farmakoloji Anabilim Dali, Istanbul, Tiirkiye
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OZET
Amag: Genetik absans epilepsi modellerinde yapilan ¢alismalarda:

1. Beyinde limbik bélgelere uygulanan elektriksel ve kimyasal uyarilar ile olusturulan fokal limbik nébetlerin absans epilepsisinin EEG
bulgusu olan diken ve dalga desarj (DDD) aktivitesinin ontojenik gelisimi ile paralel olarak ikincil jenerelizasyonuna diren¢ gésterdigi (1-3),

2. DDD aktivitesinin somato-sensoriyal korteksin perioral bélgesinde bir odaktan kéken aldigi ve kortikal odaga uygulanan etostik-
simid enjeksiyonlari ile baskilandi§i gosterilmistir (4,5).

Bu calismada DDD odaginin baskilanmasinin immattir DDD’leri olan 30 guinltik (PN30) yavru ve mattr DDD'leri olan erigkin (> 4
ay) “Genetic Absence Epilepsy Rat from Strasbourg (GAERS)”lerde kindling gelisimine etkisi incelenmistir.

Gereg ve Yontem: GAERS ve Wistar sicanlara, stereotaksik cerrahi ile sag bazolateral amigdalaya uyari elektrodu, kortikal odak
bélgesine bilateral enjeksiyon kantilli ve kortekse kayit elektrotlari yerlestirilmistir. Cerrahi sonrasinda yavru sicanlarda bir gtin, eriskin-
lerde bir hafta dinlenme stiresinin ardindan bazal EEG kaydi alinarak art desarj esikleri belirlenmistir. Yavru sicanlar 20 dakikada bir,
eriskin sicanlar ise 60 dakikada bir 400 pA siddetinde uyarilmistir, bilateral etostiksimid enjeksiyonlari 2 saatlik araliklarla tekrarlanmis-
tir. Eriskin sicanlar gtinde 2 kez enjeksiyon ve artdesarj esiginde uyari almistir. Uyarilar sicanlar Racine’in skalasina gére Evre 5 nébet
gecirene kadar tekrarlanmistir (maksimum 36 uyari). DDD streleri ve uyari sonrasi artdesarj stireleri hesaplanmis, olusan davranis de-
Gisiklikleri degerlendirilmistir.

Bulgular: Kontrol ve etosuksimid gruplarindaki btittin Wistar sicanlar (PN30 ve eriskin) Evre 5 ndbet gecirmislerdir. GAERS gruplarin-
da, PN30 grubunda hayvanlarin %47'si, eriskinlerde %100’U kindlingin ikincil jeneralizasyonuna direng gdstermislerdir. Etostiksimid uygu-
lanan gruplarda, PN30 grubunun hepsi, eriskin grubunun ise %70'i Evre 5 ndbet gecirmis, diger kismi 36 uyari sonunda Evre 2'de kalmistir.
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Yorum: DDD aktivitesinin kortikal odakta baskilanmasi DDD'leri gelismekte olan yavru sicanlarda kindling nébetlerin sekonder je-
neralizasyonuna direnci ortadan kaldirdigini ancak absans epilepsi mekanizmalarinin tam olarak gelistigi eriskin grupta ise direnci kis-
men degistirdigini gostermektedir. Bu durum absans epilepside diren¢c mekanizmalarinin DDD aktivitesi ile iliskili olmakla birlikte bas-
ka mekanizmalarin da énemli rol oynadigini duistindtirmektedir.

Anahtar Kelimeler: Absans epilepsi, diken-dalga desarjlari, elektroensefalogram, etostiksimit, GAERS.

ABSTRACT
Objective: Studies on genetic absence epilepsy models have shown

1. There is a resistance to secondary generalization of focal limbic seizures correlating with ontogenic development of spike-and-
wave discharges (SWDs, an EEG hallmark of absence seizures) (1-3).

2. Perioral region of somato-sensory cortex is a cortical focus for SWDs and can be suppressed with local ethosuximide injection
into this site (4,5).

Here, we studied the effect of SWD focus suppression on kindling progress in postnatal 30 day old (PN30, with immature SWD)
and adult (> 4 month, with mature SWD) “Genetic Absence Epilepsy Rat from Strasbourg” (GAERS).

Materials and Methods: All GAERS and Wistar control rats were stereotaxicly implanted with a stimulation electrode into right
basolateral amygdala, bilateral injection cannulas into the cortical focus and cortical recording electrodes. After a recovery period
(pubs-1 day, adults-1 week), a baseline EEG was recorded and after discharge thresholds were determined. Pub rats were stimulated
at 400 pA every 20 min, adult every 60 min, and ethosuximide injections were repeated every two hour. Stimulations continued un-
til the observation of Racine’s stage 5 seizures or up to 36 stimulations.

Results: All Wistar rats (PN30 and adult) treated with vehicle or ethosuximide reached stage 5. In GAERS, 47% of PN30 and all
adult animals in the vehicle group were resistant to secondary generalization of kindling. Ethosuximide treatment in PN30 GAERS led
to all animals reach stage 5, however 30% of adults stayed at stage 2 with 36 stimulations.

Conclusion: Our findings demonstrated that suppression of the SWD activity through the cortical focus eliminated the resistance
to secondary generalization of limbic seizures in the pubs were as partially changed in adults. These findings imply the mechanisms un-
derlying resistance is related but not limited to SWD activity.

Key Words: Absence epilepsy, electroencephalogram, ethosuximide, spike-wave discharges, GAERS.
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OZET

Beyin ve sinir sistemi konusunda dretilen bilimsel bilgiyi, arastirmalarin sonuclarini ve bunlarin topluma yansiyabilecek yararlarini,
gergekgi ve durust bir yaklasimla toplumun her yastan her kesimi ile paylasmaya ¢alismak ve soru ve sorunlar icin kilavuzluk saglama-
y1, sinirbilimcinin en temel sorumlulugu olarak gérme egilimi, gelismis (lkelerin kamuoyunda gtin gegctikge daha glicli bicimde gtin-
deme oturmaktadir. Bundan 13 yil énce ABD'de bu anlayisla baslatiimis olan “Beyin Haftasi” kutlamalari giderek Avrupa ve tiim din-
ya Ulkelerine yayilmis durumdadir. Bu alandaki énctilerden TUBAS, “Beyin Haftasi” etkinliklerini (TBHE), 1998 yilindan beri dtizenli bir
bicimde stirdlirmeye calismakta, giderek daha cok paydasla isbirligi yapmakta ve daha genis toplum kitlelerine ulasmaktadir.

Gorsel agirlikli posterimizde, 6zellikle izmir'deki TBHE'nin ¢ popiler klasigi kisaca tanitimaktadir:

<

1. "Beyin ve Davranis Bilimi ve Saghgi”: Kentin dezavantajli ve bilgiye/kdilttire erisim sorunlu liselerindeki 2.- 3. sinif égrencileri igin,
doktora/uzmanlik 6grencileri tarafindan hazirlanip, uygulanan ve yordanan, toplam 6 saatlik érgtin, renkli ve etkilesimli egitim moddilui.

|u

2. Seyirlik Panel “"Beyin Ozani Shakespeare”: Sinirbilimci, psikiyatrist, beyin gértinttileme uzmani, tiyatro bilimci ve tiyatro sanatci-
lari ile psikiyatristlerin, triyadlar ve canlandirmalarla bezenmis bir oturumda, en tinlt Shakespeare kahramanlarindan yola ¢ikarak, be-
yin ve davranisi ¢c6zliimleme deneyleri.

3. “Sanatsal Sinemada Beyin ve Davranis”: Hafta boyunca, en dtirust ve en otantik, ayni zamanda 6dLillti sinema filmlerinin; birer sine-
mabilimci, nérolog, psikolog veya psikiyatrist tarafindan tanitilmasi, topluca izlenmesi ve disiplinlerarasi irdeleme keyfine déndisttrdlmesi.

Ogrenci, asistan, égretim Uyesi ve STK isbirligi iceren ve hedef kitlesi éncelikle ttim lise ve tniversite égrencileri olan bu etkinlik-
ler, Mart 2008'de tim halktan en az 1000 kisiye ulasmis bulunmaktadir.

Anahtar Kelimeler: Diinya beyin haftasi, sinirbilim ve toplum, toplumsal sorumluluk, beyin ve davranis saghgi.

ABSTRACT

The tendency of judging and valuing neuroscientist with respect to his/her commitment to the community in translation and trans-
fer of knowledge relevant to brain science, and devotedness to promotion of brain health is getting more stronger every day. To me-
et these objectives world-wide, the Brain Awareness Week (BAW) was introduced by SfN and DANA 13 years ago in the USA, then to
be adopted by European and many other countries. Turkey has been among the pioneers. The NST recognized and started observing
BAW in 1997. BAW activities have been gradually recruiting more stakeholders and out-reaching much wider community since then.

In this illustrative poster, three of the most popular classics of the TUBAS BAW Activities in Izmir are being briefly introduced:

1. "Brain and Behavior Science and Health”: A six hour lively, comprehensive, interactive module prepared, instructed, and then
assessed by the graduate students targeting the 11thqoth grade high school students of the underprivileged ghetto districts.

2. "Shakespeare, the Bard of the Brain”: An amusing, almost burlusque plenary inspired by the “Bard on the Brain”; introduced
by neuroscientists, actors/actresses, playwrights, drama directors, psychiatrists, and brain imaging experts “ornamented” by triads
and dramatizations.

3. “Brain and Behavior in Artistic Cinema”: A well structured cinematographic and scientific/clinical introduction, viewing, and
discussion of a series of award-winning celebrated movies on brain and its states.

Public interest and participation in all of the above exceeded our optimism by outnumbering 1000 during the BAW 2008 events
in lzmir.

Key Words: Brain awareness week, brain and behavior health, neuroscience and society, social commitment, community outreach.

Farkh Zaman Kiplerinin isleyen Bellek Uzerine Etkileri Farkli midir?

Do Different Tenses Have Different Effects on Working Memory?
Orhan Murat Kocak, Serhat Yiiksel, Derya Canli

Kirikkale Universitesi Tip Fakltesi, Psikiyatri Anabilim Dali, Kirikkale, Turkiye

OZET

Amag: Eylemin icinde bulundugu durumu ve zamanini anlamamizi saglayan gramatik yapiya zaman kipi (tense) adi verilmektedir.
Hemen bittin diller genis bir gesitlilik gésteren zaman kiplerine sahiptir ancak bu ¢esitliligi saglayan ndral mekanizmalarin neler oldu-
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gu henlz yeterince aydinlatilamamistir. Dekleratif/prosedtrel modele gére gramerin islenmesi prosedtirel sistemce ydirdittllirken an-
lam/leksikonun islenmesi (semantic/lexicon) dekleratif sistemce olur (1). Eger gramer prosedtirel sistemce isleniyor ise bu sistemin,
buitlin zaman kiplerini temsil edebilme becerisine sahip olmasi beklenir. Ancak, bugtinki bilgilerimizle, prosedtirel sistemin bdittin za-
man kiplerini nasil temsil edebildigini agiklayamamaktayiz. Literatlirde prosedtirel sistemin farkli hallerinin (eylemin ya da niyetin olma-
si ya da olmamasi gibi), dekleratif stireglere farkli etkilerinin oldugu séylenilebilir (2,3). Zaman kipinin bir eylemin ya da bir fiilin duru-
munun tanimlamasi oldugu dustintildtigtinde, ve her bir zaman kipinin prosedtirel sistemin farkli durumlarinca temsil edilmesi gerek-
tigi kabul edilirse, farkli zaman kiplerinin, prosedtirel sistemdeki farkli durumlarin yansimasi olarak, deklaratif stireclere farkli etki olus-
turabilecegi 6ne surtilebilir. Bu calismada da farkli zaman kiplerinin kisa streli bellek performansi ve hatirlama stresi tGizerine farkl et-
kiler olusturup olusturmadigr test edilmistir.

Gereg ve Yontem: isleyen bellek stireclerini géstermede sikca kullanilan “n-back” paradigmasi modifiye edilerek, “yazardim”,
"yazmistim”, “yazacaktim” ve “yaziyordum” kelimeleri, bilgisayar ekraninda rasgele bir sekilde ardisik olarak gelirken deneklerden ge-
len fiilin kendisinden bir 6nceki ya da iki énceki fiille ayni olup olmadigini belirtmesi istenmistir. Paradigma uygulanirken deneklerin re-
aksiyon zamanlari ve dogru sayilari her bir kip icin ayri ayri kaydedilmistir. iki oturum yapilmis ve énce 1-geri (1-back) ve sonraki otu-

rumda 2-geri (2-back) ile gelen kelimeyi karsilastirmasi istenmistir.

Bulgular: “yazmistim” kelimesinin hatirlanma stiresi en kisa iken, “yazacaktim” kelimesinin hatirlama stiresi en uzun olarak sap-
tanmustir.

Yorum: Proseduirel sistemin farkli kipleri temsil eden farkli durumlari (state), isleyen bellek tizerine farkli etki gésteriyor olabilir.

Anahtar Kelimeler: Dekleratif/prosedtirel model, zaman kipi, isleyen bellek, eylem etkisi, niyet etkisi.

ABSTRACT

Objective: The grammatical structure that provides information about the state and the time of an action is called a “tense”. In
many languages, as in Turkish and English, number of tenses can exceed ten; however the neural mechanisms underlying this diver-
sity have not been clarified well yet. The declarative/procedural model of Ullman supports the rule based processing, and according
to the model, grammar is processed by the procedural system and semantic is processed by the declarative system (1). If grammar
is processed by procedural system, it can be stated that different states of procedural system can provide the diversity of tenses. Ho-
wever, this statement has not been tested, yet. Studies have shown that the presence or absence of enactment or intention (2,3),
which is theoretically represented by different states of the procedural system, was shown to have different effects on recognition
latency of verbal material. Since tense is a structure which also describes the state of action or intention, different tenses can influ-
ence declarative processes differently like different effects of presence or absence of enactment or intention. It was aimed, in this
study, to explore whether different tenses have different effects on the declarative processing.

Materials and Methods: “n-back” paradigm which is used frequently in order to show working-memory processes was modifi-

"ou "o

ed. Because of suffixes are conjugated to verbs in Turkish, four words “yazardim”, “yazmistim”, “yazacaktim” and “yaziyordum” ([ao-

rist past “yazardim”= "I used to write it, | have/had done it sometimes certainly”], [pluperfect “yazmistim”= "I had written it but | do
not remember precisely when and how"], [future past “yazacaktim”= "l was writing, | did not write it yet but | was prepared to do”],
[present past “yaziyordum”= "I was writing it"]) were displayed on the screen in random order. Subject was required to determine

whether the word on the screen was same with 1-back or 2-back word. The correct responses and reaction latencies of the subjects
were recorded. There are two sessions, the first is 1-back and the second is 2-back.

Results: It was shown that “pluperfect” had the shortest recall latency whereas “future past” had the longest of it.

Conclusion: Different tenses may be represented by different states of procedural system and these states can affect working-
memory differentially.

Key Words: Declarative/procedural model, tense, working-memory, enactment effect, intention effect.

KAYNAKLAR/REFERENCES
1. Ullman MT. Contributions of memory circuits to language: the declarative/procedural model. Cognition 2004,92:231-70.

2. Freeman JE, Ellis JA. The representation of delayed intentions: a prospective subject-performed task? J Exp Psychol Learn Mem Cogn
2003,29:976-92.

3. Steffens MC. Memory for goal-directed sequences of actions: is doing better than seeing? Psychon Bull Rev 2007,14:1194-8.
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Akut Aclik, C Vitamini Yiiklemesi ve Beslenmenin Beyin Dokusu C Vitamini Diizeylerine Etkisi

Effect of Acute Fasting, Vitamin C Supplementation and Food Intake on Brain Vitamin C Levels

Birsen Kaplan1, Ferihan Cetin®, Sehri Elbeg'I

1 Gazi Universitesi Saglik Hizmetleri Meslek Yuksekokulu, Ankara, Turkiye
2 Dokuz Eylul Universitesi Fizik Tedavi ve Rehabilitasyon Yuksekokulu, Izmir, Turkiye

OZET

C vitamini beyin icin yasamsal dnemi olan antioksidan bir molekdildtr. C vitamininin en ytksek konsantrasyonlarda bulundugu né-
roendokrin dokular, beyin ve adrenal bez gibi dokulardir (1). Merkezi sinir sistemi ve beyindeki fonksiyonlari ¢cok énemlidir (2). C vi-
tamininin nérondan zengin merkezi sinir sistemi bélgelerinde milimolar konsantras-yonlarinda bulundugu saptanmistir (3).

Amag: Bu calismada 24 saat sure ile olusturulan akut aglikta, C vitamini ytiklemeli veya ylklemesiz beslenmenin farkli beyin bél-
gelerinin C vitamini dtizeylerine etkisi arastirimistir.

Gereg ve Yontem: Toplam 60 adet kobayda (Cavea aperea porcellus) calisilmistir. Calisma 6 grupta planlanmistir. Gruplar; kont-
rol grubu (K) , C vitamini ytklenen (tek doz, 500 mg/kg, ip) kontrol grubu (Cvit + K), 24 saat aclik grubu (A24), C vitamini ytklenen
(tek doz, 500 mg/kg, ip) 24 saat aclik grubu (Cvit + A24), 24 saat acligi takiben 24 saat beslenme grubu (A24 + B24), C vitamini ytik-
lenen (tek doz, 500 mg/kg, ip) 24 saat achdi takiben 24 saat beslenme (Cvit + A24 + B24) gruplaridir. Beyin dokusu frontal lob, pari-
yetal lob, temporal lob, oksipital lob, mezensefalon, pons, bulbus, hipofiz, hipotalamus, serebellum, hippokamptis ve amigdalaya ait
C vitamini duizeyleri Roe ve Kuether'in metoduna gére calisiimistir (4).

Bulgular: Tablo 1 ve 2'de g&sterilmektedir. Bulgular ortalama deger + SE olarak ifade edilmektedir. Gruplararasi karsilastirmalar
p< 0.05 dlizeyinde analiz edilmistir.

Yorum: Beyin dokusunun farkli alanlarinda farkli pekgok role sahip olan C vitamininin konsantrasyonu, akut aclik, C vitamini uy-
gulamasi ve beslenme durumlarindaki fonksiyonlarina bagl olarak degisebilir.

Anahtar Kelimeler: Akut aclik, vitamin C yuklemesi, beslenme, mezensefalon, frontal lob.

ABSTRACT

Vitamin C is a vital antioxidant molecule in the brain. The highest concentrations of vitamin C in the body are found in the bra-
in and in neuroendocrine tissues such as adrenal (1). The functions of vitamin C in the CNS and brain are numerous (2). It is present
in millimolar concentrations in neuron-rich areas (3).

Objective: In this experimental study, we planned to investigate the effect of acute fasting (24 h), with or without vitamin C
supplementation and food intake on the vitamin C levels of different brain areas.

Materials and Methods: A total of sixty guinea pigs (Cavea aperea porcellus) were used in the study. Animals were divided in-
to six groups, as follows. Control group (C), Control with vitamin C supplementation (single dose, 500 mg/kg, ip) group (VitC + C),
acute fasting (24 h) group (F24), vitamin C supplemented (single dose, 500 mg/kg, ip) acute fasting (24 h) group (VitC + F24), food
intake during 24 h after acute fasting (24 h) group (F24 + FI24), vitamin C supplemented (single dose, 500 mg/kg, ip) acute fasting
(24 h) following food intake during 24 h group (VitC + F24 + FI24). The vitamin C levels of lobus frontalis, lobus parietalis, lobus tem-
poralis, lobus occipitalis, mesencephalon, pons, bulbus, hypophysis, hypothalamus, cerebellum, hippocampus, and amygdala were de-
termined for each animal. Tissues vitamin C levels were assayed using a modification of the method of Roe and Kuether (4).

Results: Data are expressed as means + SEM (Table 1 and 2). In all comparisons, the level of significance was set at p< 0.05.

Conclusion: Vitamin C has many different functions in various brain areas. Brain vitamin C levels may change according to the
role of vitamin C in the acute fasting, vitamin C supplementation and food intake.

Key Words: Acute fasting, vitamin C supplementation, food intake, mesencephalon, lobus frontalis.

KAYNAKLAR/REFERENCES
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Bilgisayar Destekli Uc Boyutlu Gérsel Materyalin Sinirbilimde Kullanim: insan Periferik isitme
Sisteminin Yapisal ve Islevsel Ozelliklerinin Modellenmesi

Computer Aided Three Dimensional Visual Applications in Neuroscience: Modeling of Structural
and Functional Properties of Human Peripheral Auditory System

Merve Ulug, Vedat Evren, Ersin Koylu

Ege Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali, [zmir, Turkiye

OZET

Egitim ve arastirmalarda ¢ boyutlu uygulamalarin kullanimi son yillarda giderek artmaktadir. Tip ve biyoloji gibi yasam bilimleri
ile ilgili bircok alanda da iki boyutlu resimler yerine (¢ boyutlu modeller kullanilmaya baslanmistir. Duyusal sistemler, sinirbilim konu-
lari arasinda islevsel mekanizmalarin anlasilmasi acisindan en karmasik olanlardandir. insanda duyusal sistemlerle iliskili viicut parcala-
rinin dogru bicimde modellenmesi ve ilgili mekanizmalarin sanal ortamda hareketlendirilmesi ile sinirbilim egditimine énemli bir katki
saglanacaktir. Calismamizda duyusal sistemlerden isitme sistemi secilmistir.

Amag: Calismanin amaci, dis, orta ve i¢ kulaktaki yapilarin bilgisayar ortaminda simtile edilerek elde edilen materyalin egitim ve-
ya arastirma amacl kullanilabilmesidir (1).

Gereg ve Yontem: Atlas ve kitaplardaki mevcut gérsel materyal ile maketlerden yararlanilarak kulaktaki yapilar bilgisayar orta-
minda yeniden cizildi. Cizim sirasinda yapilarin élgli ve oranlari korundu (2,3).

Bulgular: Calismanin bu asamasinda elde edilen Ug boyutlu modellerin fotograflari posterimizde sunulacaktir.

Yorum: insan kulagindaki yapilarin tic boyutlu modellenmesi tamamlandiktan sonra elde edilen sanal modellerin bilgisayar orta-
minda animasyonunu yapilacak ve islevsel ¢zellikler bu hareketli modeller ile g&sterilecektir.

Anahtar Kelimeler: isitme sistemi, tic boyutlu modelleme, simtilasyon.

ABSTRACT

The usage of three-dimensional applications in education and research has been increasing in recent years. Three-dimensional
models were started to employ instead of two-dimensional illustrations in many life sciences related areas such as medicine and bi-
ology. 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-
vide an important contribution to the neuroscience education. Peripheral auditory system has been selected in our study.

Objective: The objective of the study is to simulate the external, middle and internal ear in computer to be used for educati-
onal and research purposes (1).

Materials and Methods: Existing visual material in atlas and books were screened and redrawn in computer. Measures and as-
pect ratios of the structures were preserved (2,3).

Results: Photographs of the three-dimensional models which obtained at this stage of the study will be presented in our poster.

Conclusion: Following the completion of three-dimensional modeling of the structures in human ear, we will focus on compu-
ter animation of the generated models and demonstration of functional characteristics with using the animated models.

Key Words: Auditory system, three dimensional modeling, simulation.

KAYNAKLAR/REFERENCES
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DRD1 ve DRD2 Gen Promotorlarinda Histon H4 Asetilasyonu Patterninin Belirlenmesi

Determination of Histone H4 Acetylation Patterns in Dopamine Receptor DRD1 and
DRD2 Gene Promoters

Oguz Gozen, Emre Yildirim, Ersin Oguz Koylu

_ Ege Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali ve
Ege Universitesi Beyin Arastirma ve Uygulama Merkezi, Izmir, Turkiye

OZET

Yaklasik 20 yildir, diger bagimlilik yapici maddelerde oldugu gibi nikotin bagimliiginda da mezolimbik dopamin (DA) duzeylerin-
deki artisin anahtar rol oynadigr dustintilmektedir (1). Mikrodiyaliz ve lezyon calismalari, nikotinin &ddil ekilerinin ventral tegmental
alan (VTA) dopamin néronlarinin uyariimasi yoluyla ntikleus akkumbens’de DA salinmasi lizerinden gergeklestigini kanitlamaktadir (2).
Sartl yer tercihi (CPP), DAe bagimli bir 6dtl 6grenmesi olup, nikotinin pekistirici etkilerinin degerlendirilmesinde kullaniimaktadir (3).
Nikotini tercih eden hayvanlar nikotin ile eslestirilen bélmede daha fazla zaman gecirirler ve bu stirecte bireysel farkliliklar gézlenir. Di-
ger madde bagimliliklarinda oldugu gibi nikotin bagimliiginda da kalitimsal bir yatkinlik oldugu gésterilmistir (4). Mezolimbik 6duil sis-
temleri lizerinde kanitlanmis etkileri nedeniyle, nikotin bagimliiginda aday gen calismalari dopaminerjik nérotransmisyon tzerinde yo-
Junlasmistir. Diger yandan, nikotinin fare frontal korteksinde DNA metiltransferaz 1 ekspresyonunu degistirerek glutamik asit dekar-
boksilaz 67 promotoru tizerinde epigenetik degisikliklere neden oldugu gosterilmistir (5). Epigenetik kontrolde énemli mekanizmalar-
dan biri de histon asetilasyonudur.

Amag: Bu calismanin amaci, nikotinin dopamin reseptdérleri DRD1 ve DRD2 (zerinde histon asetilasyonu etkisinin arastirilabilme-
si icin gerekli primerlerin belirlenmesidir.

Gerec ve Yontem: Buna ydnelik olarak, CPP dlizeneginde nikotin tercihi gdsteren sicanlar secilerek VTA, hippokampus ve pref-
rontal korteks bélgelerinden DNA izolasyonu yapildi. DRD1 ve DRD2 genlerinin transkripsiyon baslama bélgesinden 2 Kb yukari se-
kanslarinin taranmasi icin primer ciftleri tasarlandi. DNA sonikasyonu ile DNA fragmantasyonun istenen 500-750 bp arasida tutulabil-
mesi icin gerekli optimizasyonlar yapildi. Her 500 bp bdélgede 150 ila 200 bp amplikon olusturacak sekilde olusturulan primerler soni-
ke DNA fragmanlari tizerinde calisildi.

Bulgular ve Yorum: Tasarlanan primerlerin istenen bdlgeyi spesifik olarak aplifiye ettigi PCR reaksiyonlari jelde yurtttilerek gés-
terildi. Bu sekilde, primerlerin optimizasyonu gerceklestirildi. Calismamizin bundan sonraki asamasi, tasarlanan primerlerle kromatin
immtnpresipitasyonu (ChIP) ydntemi kullanarak nikotinin Histon 3 ve Histon 4 asetilasyonu Uzerindeki etkilerini géstermektir. Bu sa-
yede, nikotinin olasi epigenetik etkileri daha iyi agiklanmaya calisilacaktir.

Anahtar Kelimeler: Epigenetik, DRD1, DRD2, histon H4, histon asetilasyonu, nikotin.

ABSTRACT

For nearly two decades, the increase in mesolimbic dopamine (DA) levels has been considered to play a key role in nicotine ad-
diction, as in other drugs of abuse (1). Microdialysis and lesion studies confirm the mediation of DA release in the nucleus accum-
bens in the rewarding effect of nicotine through stimulation of ventral tegmental area (VTA) dopamine neurons (2). Conditioned Pla-
ce Preference (CPP) is a dopamine mediated incentive learning paradigm that has been used to evaluate the reinforcing effects of
nicotine (3). Animals that have a preference for nicotine spend more time in the nicotine paired chamber, and individual differences
between the animals emerge during this test. Similar to other drugs of abuse, a genetic predisposition for nicotine addiction has be-
en established (4). Studies to identify candidate genes for nicotine addiction have focused on dopaminergic neurotransmission beca-
use of the confirmed effects of nicotine on mesolimbic reward systems. However, nicotine also decreases DNA methyltransferase 1
expression and glutamic acid decarboxylase 67 promoter methylation in mouse frontal cortex (5). Furthermore, histone acetylation
is an important mechanism in epigenetic control.

Objective: The aim of this study is to evaluate the effects of nicotine on dopamine receptor DRD1 and DRD2 histone acetylation.

Materials and Methods: For this purpose rats that show CPP to nicotine have been selected and VTA, hippocampus and pref-
rontal cortex regions of the brain were dissected for DNA isolation. Five primer pair sets for each DRD1 and DRD2 were designed to
scan 2 kb upstream of transcription start site. DNA fragmentation with sonication was optimized for a size between 500 to 750 bp.
Each primer pair was designed to have an amplicon of 150 to 200 bp. Primers were tested on the sonicated DNA samples and the
conditions were optimized.
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Results and Conclusion: PCR reactions produced a single band when separated on an agarose gel. The next stage of our study
is to evaluate the effects of nicotine on Histone 3 and Histone 4 acetylations by using chromatin immunoprecipitation with designed
primers. Through these studies, we aim to better understand the epigenetic effects of nicotine.

Key Words: Epigenetics, DRD1, DRD2, histone H4, histone acetylation, nicotine.
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Genetik Absans Epilepsili Sicanlarda U-92032’nin Diken Dalga Desarjlar1 Uzerindeki Etkisi
The Effect of US2032 on Genetically Absence Epileptic Rats

Halil Eren Sakalli, Hasan Raci Yananl, Rezzan Gulhan Aker, Filiz Onat

Marmara Universitesi Tip Fakultesi, Farmakoloji ve Klinik Farmakoloji Anabilim Dall, Istanbul, Turkiye

OZET

Amacg: Absans epilepsisi EEG'de diken dalga desarjlarinin (DDD) eslik ettigi, kisa stireli biling kaybiyla seyreden nonkonvdilsif jene-
ralize nébetlerle karakterizedir. Absans epilepsi nébetlerinin tipik EEG bulgusu olan diken dalga aktivitesinde, eksitatér uyari korteks-
te baslatilir ve talamus bu uyariyr organize eder (1). DDD'lerin olusmasinda distik esikli kalsiyum akimlarinin talamokortikal néronla-
rin ateslemesini etkilemesinin rol oynadigi dustinilmektedir (2). Strazburg Kaynakli Genetik Absans Epilepsili Sicanlar (GAERS) insan
absans epilepsisinin klinik ve farmakolojik &zelliklerini paylasan, iyi tanimlanmis bir hayvan absans epilepsi modelidir (3). Bu calisma-
nin amaci yeni bir Ca2+ kanal blokeri olan U-92032'nin GAERS'lerdeki etkilerini arastirmaktir.

Gereg ve Yontem: Deneylerde 5-12 aylik GAERS'ler kullanildi. Deneklerin kafataslarinda bilateral frontal ve parietal korteksin tize-
rindeki ekstradural ytizeye kayit ve toprak elektrodu olarak paslanmaz celik vidalar yerlestirildi. Elektrodlar izole edilmis kablolarla EEG
kaydinin yapilacagi mikrokonnektére baglandi. Cerrahiden bir hafta sonra deneklere sistemik olarak DMSO icinde ¢6ztlmus U92032,
DMSO ve salin uygulandi. Sistemik uygulamadan 1 saat 6nce baslayarak 7 saat stireyle kesintisiz EEG kaydi alindi ve DDD'ler toplam
slire, sayl ve ortalama strelerine gére 20 dakikalik zaman dilimleri icinde degerlendirildi.

Bulgular: Salin ve DMSO enjeksiyonlarindan sonra DDD'lerde toplam stire, sayi ve ortalama stire acisindan bir degisiklik gortlme-
mistir. Toplam DDD sdresi, 0.25 mg/kg-1, 1 mg/kg-1 ve 5 mg/kg-1 i.p. U-92032 enjeksiyonlarindan sonra anlamli olarak azalmistir.
0.25 mg/kg-1 U-92032 DDD sayisinda ve ortalama stiresinde anlamli bir degisiklik meydana getirmezken, 1 ve 5 mg/kg-1 U-92032
enjeksiyonlari, DDD sayisi ve ortalama stiresini bazal dederlere gére anlamli olarak azaltmistir.

Yorum: GAERS'lere sistemik U-92032 uygulanmasindan sonra DDD sayisi ve stiresinin doza bagimli olarak azalmasi, U-92032'nin
antiabsans bir ajan olma potansiyelini gdsterir.

Anahtar Kelimeler: Absans epilepsisi, diken dalga desarjlar, GAERS, kalsiyum kanal blokeri.

ABSTRACT

Objective: Absence epilepsy is characterized by generalized non-convulsive seizures with loss of consciousness and spike-and-wa-
ve discharges (SWDs) in the EEG. in the spike-wave discharges of absence epilepsy, cortex leads the excitatory stimulus and thalamus
organizes this (1). Low-threshold Ca2+ potentials have been suggested to underlie the firing of thalamocortical neurons during SWDs
in absence epilepsy (2). Genetic Absence Epilepsy Rats from Strasbourg (GAERS) is a well defined animal model of absence epilepsy
sharing pharmacologic and many clinical characteristics of absence epilepsy in humans (3). The aim of this study was to investigate
the effect of U-92032, which is a novel Ca2+ channel blocker, in GAERS.
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Materials and Methods: Experiments were carried out GAERS animals, aged 5-12 months. U-92032 was injected systemically
(0.25, 1, 5 mg/kg; intraperitoneally) to GAERS. Electrical activity of cortex was recorded before and after each injection. The EEG in
the non-epileptic Wistar control and GAERS groups were recorded continuously for 1 hour before and 5 hours after i.p. U-92032 in-
jections. The cumulative total duration of SWDs, the number of SWD complexes, the mean duration of SWD complexes were analy-
zed over 20-min periods.

Results: In GAERS, no changes in cumulative duration, number and mean duration of SWD were detected after saline injection.
The cumulative duration of SWD significantly decreased after 0.25 mg/kg-1, 1 mg/kg-1 and 5 mg/kg-1 i.p. U-92032 injections. 0.25
mg/kg-1 U-92032 did not produce any significant change in the number of SWD and mean duration of SWD in any time period,
but 1 and 5 mg/kg-1 U-92032 injection caused a significant decrease in the number of SWD compared to the baseline values. 1 and
5 mg/kg-1 U-92032 injection also caused a significant decrease in the mean duration of SWD compared to the baseline values.

Conclusion: A dose-dependent decrease in duration and number of SWDs with systemic administration of U-92032 in GAERS
shows that U-92032 is of value as an antiabsence agent.

Key Words: Absence epilepsy, spike wave discharges, GAERS, calcium channel blocker.
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Migrende Tiikiiriik Urik Asit ve Malondialdehid Diizeyleri
Salivary Uric Acid and Malondialdehyde Levels in Migraine
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OZET

Amag: Santral sinir sisteminin akut ve kronik hastaliklarinin bir kisminda altta yatan bozukluk oksidanantioksidan dengenin bozul-
masidir (1). Migren patogenezinde oksidatif stresin 6nemli rol oynadigi dustintlmektedir (2,3). Bu calismanin amaci migreni olan ka-
dinlarin tikuruklerinde lipid peroksidasyonunun degerlendirmenin en dnemli belirteci olan malondialdehidi (MDA) &lgmektir. Ayni za-
manda total antioksidan kapasitenin tikdrtikteki en &nemli gostergesi (%70) olan tkdruk drik asit Slgllmustir.

Hastalar ve Yontem: Calismaya yaslari 17-56 arasinda degisen 49 migrenli kadin hasta luteal donemde alindi (ortalama * stan-
dart sapma: 37.69 = 11.11 yas). Kontrol grubu olarak ise yaslari 19-54 arasinda degisen 57 saglikli géndillii kadin alindi (ortalama +
standart sapma: 38.51 £ 10.50 yas). Tukurik MDA dlzeyleri, 2-tiobarbittirik asit ile élgtildd. Tukdirtk drik asit diizeyleri, kinetik trikaz
metodu ile dlgtildu.

Bulgular: Migrenli grupda ttiktrtik MDA dtizeyleri kontrolden énemli oranda ddistik bulundu (1.77 + 0.38 nmol/mL karsi 2.06 *
0.53 nmol/mL, p= 0.003). Migrenli grupta tdkdirdik trik asit dtizeylerinin yiksek oldugu gdsterildi (3.15 = 0.76 mg/dL karsi 2.94 *
0.56 mg/dL, p= 0.032).

Yorum: Bizim sonuclarimiz, lipid peroksidasyonunun bozulmasi ile antioksidan mekanizmanin aktive oldugu gérustini destekle-
mektedir. Migrenli hastalarin ttikdrtiklerinde MDA azalmasi ve Urik asit ylikselmesi bir belirte¢ olarak kullanilabilecegi dustntilmekte-
dir. Konuyla ilgili daha fazla ¢alismaya ihtiyag vardir.

Anahtar Kelimeler: Migren, tdkuirik, antioksidan durum, oksidatif stres.

ABSTRACT

Objective: The alterations in the oxidant-antioxidant balance may underlie a number of acute and chronic diseases of the cent-
ral nervous system (1). It is believed that oxidative stress plays a role in the pathogenesis of migraine (2,3). The objective of this study
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was to assess the lipid peroxidation with malondialdehyde (MDA) which is a major indicator, in the saliva of women patients with
migraine. We determined salivary uric acid levels at the same time, because salivary uric acid is the major component of the total an-
tioxidant system, constituting 70% of total antioxidant capacity.

Patients and Methods: The study group consisted of 49 female patients (during luteal phase) at the age of 17-56 years (mean
+ standard deviation: 37.69 = 11.11 years), suffering from migraine. The control group included 57 healthy volunteer females, aged
19-54 years (mean age 38.51 * 10.50 years). The salivary MDA levels were determined with 2-thiobarbituric acid. Salivary uric acids
levels were measured with kinetic uricase method.

Results: In the migraine group, The MDA levels were significantly lower than those of the control subjects (1.77 £ 0.38 nmol/mL
vs 2.06 £ 0.53 nmol/mL, p= 0.003). Salivary uric acid levels in the migraine group were higher than the control subjects (3.15 £ 0.76
mg/dL vs 2.94 £ 0.56 mg/dL, p= 0.032).

Conclusion: Our results support the idea that the antioxidant mechanism is activated when the lipid peroxidation processes is
disturbed. The decreased level of MDA and increased level of uric acid in saliva of patients with migraine could be used as an indi-
cator. Further studies are necessary.

Key Words: Migraine, salivary, antioxidant status, oxidative stres.
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Uzun-Siireli Egzersiz Yapmis Antrene Sican ve Antrene Olmayan Sican Hipokampusunda
Tiiketici Egzersizden Sonra Olusan Interlokin-6 Immiinreaktivitesi

Interleukin-6 Immunoreactivity of Hippocampus After Exhausted Exercise in
Long-Term Trained and Non-Trained Rats
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OZET

Amag: immtin sistem cesitli psikolojik ve fizyolojik stres dogurucu faktérden etkilenir. Fiziksel aktivite de bunlardan biridir (1). Sid-
detli egzersiz, TNF-a, interldkin (IL)-1p ve IL-6 gibi proinflamatuvar ve antiinflamatuvar sitokinlerin artisini indtikler (2). IL-6 iskelet ka-
sinda egzersize cevap olarak, diger sitokinlerden ¢ok daha fazla Uretilir ve miktari egzersizin siddet ve uzunluguna bagldir (3). Bu si-
tokinler ayrica immtin sistem-beyin iletisimini saglayan anahtar diizenleyicilerdir. Akut ve kronik stres dodurucu faktérler beynin bazi
bélgelerinde, hipokampus de dahil proinflamatuvar sitokinlerin tretilmesine neden olmaktadir (4).

Calismamizda tuketici egzersizin; sican hipokamptistinde olusturdugu IL-6 immUinreaktivitesindeki farkliliklari, uzun-stireli egzersiz
yaptirilan, akut-egzersiz yaptirilan ve egzersiz yaptiriimayan sican guruplarinda, immuinhistokimyasal olarak inceledik.

Gereg ve Yontem: Uzun-streli egzersiz grubu (n= 8);15 m/dakika hizla, glinde 30 dakika stireyle ve 12 hafta boyunca, haf-
tada 5 glin olmak kosuluyla treadmill’de egzersiz yapti. Son egzersizden 1 glin sonra bu guruba tlketici kosu uygulandi. Tiken-
melerinin hemen ardindan sicanlar feda edilerek, IL-6 antikorlarini incelemek (izere beyinleri alindi. Antrene olmayan gruba (n=
8) da tuketici kosu yaptirildi ve kosunun hemen ardindan ayni amacla bu gruptaki sicanlar da feda edilerek beyinleri alindi. Kont-
rol grubuna (n= 8) herhangi bir egzersiz uygulanmadi, hippokampuslerindeki IL-6 aktivitesine bakilarak, diger gruplarla karsilas-
tirildi.

Bulgular: Kontrol gurubunda hippokampal alanda cok az ya da negatif IL.-6 immtinreaktivitesi bulundu. Antrene olmayan (akut) gu-
rubun hippokampal IL-6 immlinreaktivitesi, orta ve ylksek derecelerde bulundu. Halbuki uzun-stireli egzersiz yapan (antrene) sicanlarin
hippokampusunda IL-6 immdinreaktivitesi, zayif ile orta dlizeylerde olarak saptandi.
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Yorum: Tlketici egzersiz (gicli bir stres faktord olarak), hem uzun-stireli egzersiz yaptirilan (antrene) hem de akut egzersiz yap-
tirnlan (antrene olmayan) sicanlarin beyinlerinde IL-6 immtinreaktivitesine neden olmaktadir. Fakat hippokamptis'de olusan bu strese
bagl hasar, kronik egzersiz yapan grupta, akut kosu yaptirilan gruba gére daha dusuk dtizeydedir.

Anahtar Kelimeler: Tiiketici egzersiz, hippokampus, sitokinler, interlékin-6.

ABSTRACT

Objective: Immune system is influenced by various type psychological and physiological stressors including physical activity (1).
Strenuous exercise induces an increase in the pro-inflammatory and anti-inflammatory cytokines, TNFa and IL-1B and IL-6 (2). IL-6,
more than any other cytokine, is produced in large amounts in response to exercise in the skeletal muscle and is tightly related with
both the duration and the intensity of the exercise (3). These cytokines are also key mediators of immune-to-brain communication.
Acute and chronic stressors can impact pro-inflammatory cytokine production in some of the brain areas including hippocampus (4).

We detected the differences between the amount of IL-6 reactivity of the hippocampus after an exhausted running, in long-term
exercised, acute exercised and non-exercised rats, immunhistochemically (5).

Materials and Methods: Long-term exercised group (n= 8) exercised on a treadmill, in 15m/min speed, for 30 min a day, 5
days a week during 12 weeks. The day after the last session, they were forced to exhausted run. Immediately after exhaustion, they
were sacrificed and their brains were taken for to detect the amount of the IL-6 antibodies. The non-trained rats (n= 8) were forced
to exhausted run, and after exhaustion they were sacrificed too for taking their brain out for IL-6 antibody detection. A control gro-
up (n=8) of non-exercised rats also used for hippocampal IL-6 immunreactivity to compare this two-exercised group

Results: There was very little or negative IL-6 immunoreactivity in the hippocampal slices of controls. There was from mild-to- se-
vere IL-6 immunoreactivity in the slices of non-trained rats’ hippoccapus comparing to long-term trained rats and controls. However
hippocampal slices of long-term trained rats showed a weak-to-mild IL-6 immunoreactivity.

Conclusion: Exhausted exercise (as a strong stress factor) promoted cytokine IL-6 immunreactivity in both the long-term exerci-
sed group’s and acute exercised group’s brain slices, but the destruction effect of this stress to the hippocampus was mild in chro-
nic exercised group than the rats which run for the first time.

Key Words: Exhausted exercise, hippocampus, chymokines, interleukin-6.
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