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Tekrarlanan Morfin Yoksunluk Sendromunun Etkilerinin
Fonksiyonel ve Immiinohistokimyasal Olarak Incelenmesi

Evaluating Effect of Repeated Morphine Withdrawal Functionally and Immunohistochemically
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OzET

Amag: Morfin halen agrinin tedavisinde bilinen en glicli analjezik olmasinin yaninda bagimlilik potansiyeli ile de dnemlidir. Mor-
fin yoksunluk sendromu bagimlilarin hayatlar boyunca tekrar tekrar yasadiklan bir durumdur. Bu calisma tekrarlanan morfin yok-
sunluk sendromunun etkilerini fonksiyonel olarak ve beyinde glutamat reseptér yogunlugu agisindan degerlendirilmek tizere plan-
lanmustir.

Gereg ve Yontem: Erkek Wistar Albino sicanlara subkttan olarak 75 mg baz morfin iceren iki pelet implante edildi. Yetmis iki
saat sonra 2 mg/kg IP nalokson uygulanarak presipite yoksunluk sendromu olusturuldu ve 30 dakika stire ile gézlenen semptomlar
kaydedildi. Ardindan 1 pelet daha implante edilip islemler tekrarlandi. Bu islem 6 kez yoksunluk tekrarlandi ve hayvanlar 3 hafta bek-
letildi. Iki gruba ayrilan hayvanlann bir kisminda davranis deneyleri (Morris'in su tank, pasif sakinma, sicak plaka ve kuyruk cekme
testleri) yapildi. Digerlerinin beyin dokular glutamat immtinoreaktivitesi agisindan degerlendirildi.

Bulgular: Morfin yoksunluk sendromunun semptomlan yoksunluk tekrarlandikca siddetlendi, analjezik esik ytikselmis bulundu ve
dgrenme-bellek fonksiyonlarinin bozuldugu gérdldd. Glutamat immunopozitivitesi hippokampal néronlarda, néropilde, habenular
nikleusta, kortikal traktuslarda saptandi. Morfin grubunda néronlarin sayisi kontrol grubuna gére belirgin azdi. Ayrica glutamat im-
munchistokimyasi agisindan morfin ve kontrol grubu arasinda bir fark bulunmadi.

Yorum: Davranig calismalarinin sonuglarina gére morfin yoksunluk sendromunun tekrarlanmasi fonksiyonel olarak kayiplara se-
bep olmaktadir. Ancak histolojik calismalarin sonuglarina gére bu fonksiyonel kayiplar glutamaterjik ndronlar araciligiyla olmamistir.

Anahtar Kelimeler: Morfin yoksunluk sendromu, glutamat, Morrisin su tanki, pasif sakinma, sicak plaka, kuyruk cekme.

ABSTRACT

Objective: Morphine is important not only because its known as a most powerful analgesic but also with its potential for addic-
tion. Absence of morphine is a condition that addicts suffer over and over lifelong. This study has been designed to evaluate the ef-
fect of repeated withdrawal syndrome functionaly and glutamatergic receptor density in the brain.

Materials and Methods: Male Wistar Albino rats were subcutanecusly implanted with two pellets, 75 mg morphine base con-
taining/each. 72 hours later naloxone 2 mg/kg IP was injected to precipitate withdrawal syndrome, observed for 30 minutes and
symptoms recorded. Than the procedure was repeated by implanting 1 more pellet. This prosecure had been repeated 6 times and
waited for 3 weeks. A group of animal were used for behavioral (Morris water maze, passive avoidance, hot-plate and tail flick) tests.
Brain tissues of the other group was used to evaluate glutamate immunoreaktivity.

Results: Morphine withdrawal syndrome became more severe, analgesic threshold was increased and learning-memory functi-
ons were damaged by repeating the syndrome. Glutamate immunopositivity has detected in hippocampal neurons, neuropil, habe-
nular nuclei and cortical tractus. Number of neurons were significantly less in morphine group compaired to contrals. Besides there
was no difference between control and morphine group in terms of glutamate immunchistochemistry.

Conclusion: According to the findings from behavioral studies, repeated morphine withdrawal syndrome can cause functional
damage. However, the histological data suggest that the functional losses were not due to the glutamatergic neurons.

Key Words: Morphine withdrawal syndrome, glutamate, Morris water maze, passive avoidance, hot-plate, tail-flick.
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imidazolin-2 Reseptorlerinin Morfin Bagimliigindaki Roliiniin Arastiriimasi

The Role of Imidazoline-2 Receptors in Morphine Dependence

Zehra Cetin1, Tijen Utkana, Feyza AI'ICIEI§|U1

1 Marmara Universitesi Eczacilik Fakultesi, Farmakalgji Anabilim Dall, Istanbul, Tarkiye
2 Kocaeli Universitesi Tip Fakiiltesi, Farmakoloji Anabilim Dali, Kocaeli, Turkiye

1 Department of Pharmacology, Faculty of Pharmacy, University of Marmara, Istanbul, Turkey
2 Department of Pharmacology, Faculty of Medicine, University of Kocaeli, Kocaeli, Turkey

OZET

Amac: Bu calisma son yillarda tanimlanan imidazolin (1) reseptérlerinin ézellikle 12 alt tipine secici olarak baglanan maddelerden
yararlanarak séz konusu reseptorlerin morfin bagimliligindaki etkisini arastirmak zere planlanmistir. Bu amagla 12 reseptérlerinin ago-
nisti olan 2-BFI, antagonisti olan BU224 in vivo ve in vitro bagimhlik modellerinde kullanilmistir.

Gereg ve Yontem: In vivo bagimliik modeli Sprague-Dawley sicanlara ciltalti morfin peleti (toplam 150 mg baz morfin igeren)
yerlestirilerek, in vitro model ise izole kobay ileumunun morfin iceren Tirod ¢dzeltisinde 4 saat inkiibe edilmesiyle olugturulmustur. in
vivo modelde implantasyondan 72 saat sonra 2-BF| (3, 5 veya 10 mg/kg, IP) veya BU224 (3, 5 veya 10 mg/kg, IP) uygulamasindan
30 dakika sonra nalokson (2 mg/kg, IP) enjekte edilerek degerlendirilmistir. Nalokson uygulamasinin hemen ardindan sicanlar 15 da-
kika boyunca gdzlenerek sicrama, islak képek titremesi, karin germe, defekasyon, pitozis, dis gicirdatma, diyare, tremer gibi morfin
yoksunlugu belirtileri kaydedilmistir. in vitro modelde ise 2-BFI veya BU224 (1 x 10° M, 1x 108 Mve 1 x 107 M) ile 30 dakika inkci-
be edilen dokuya nalokson (1 x 108 M) uygulanarak olusan kontraktil yanit degerlendirilmistir,

Bulgular: in vivo morfin bagimliigi modelinde morfin fiziksel bagimhihigr gelismis hayvanlarda hem 2-BFl hem de BU224 yoksun-
lugun kantitatif semptomlari (sicrama, 1slak képek titremesi, kilo kaybi, defekasyon) basta olmak Gzere tim semptomlari doza bagim-
Il bir bicimde baskilanmistir. in vitro bagimlilik modelinde de hem agonist hem de antagonist, kullanilan tim konsantrasyonlarda na-
loksonla olusturulan yoksunluk kasilmalarini inhibe etmistir.

Yorum: Bu calismanin sonuglar | reseptérlerinin farkll mekanizmalari kullanarak morfin bagimliig ve/veya yoksunlugunda énem-
li rol oynadidini dustinddrmektedir.

Anahtar Kelimeler: 2-BFl, bagimlilik, BU224, imidazolin-2 reseptorleri, morfin.

ABSTRACT

Objective: The present study was designed to investigate the effect of imidazoline (1) receptors, especially 12 subtype, in morp-
hine dependence in vivo and in vitro. In vivo study was done by observing behavioural signs of morphine withdrawal in morphine de-
pendent rats after treating with selective 12 receptor agonist 2-BFI and selective |12 receptor antagonist BU224.

Materials and Methods: Two morphine pellets (containing 150 mg morphine base in total) were implanted subcutaneously in
Sprague-Dawley rats. Seventy-two hours after morphine implantation 2-BFI (3, 5, 10 mg/kg, IP), BU224 (3, 5, 10 mg/kg, IP) or sali-
ne was injected to rats. Thirty minutes later, a morphine withdrawal syndrome was precipitated by naloxone (2 mg/kg, IP). Just af-
ter the naloxone injection, morphine withdrawal signs such as jumping, wet dog shakes, teeth chattering, defecation, diarrhea, tre-
mor and ptosis were observed and evaluated for 15 min. In in vitro study ilea tissues were incubated in morphine containing Tyrode
solution for 4 hours before 2-BFI and BU224 (1 x 10° M, 1 x 10° M ve 1 x 107 M) was added, then incubated 30 minutes with 2-
BFI and BU224. After 30 minutes contractile response to naloxone (1 x 10 M) was evaluated.

Results: In in vivo morphine dependence model, both 2-BFI and BU224 attenuated the intensity of withdrawal symptoms signi-
ficantly and dose dependently. In in vitro dependence model both drugs significantly inhibited naloxone induced withdrawal contrac-
tions.

Conclusion: The results of this study suggests that | system may play an important role in morphine dependence and withdra-
wal via 12 receptors.

Key Words: 2-BFl, BU224, dependence, imidazoline-2 receptors, morphine.
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Biperidenin Sicanlarda Morfine Bagimhilik Gelismesine Etkilerinin Arastirilmasi

The Investigation of the Effects of Biperiden on the Development of Dependence to Morphine in Rats
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OzZET

Amac: Parkinson hastaliginin ve antipsikotiklerin ekstrapiramidal yan etkilerinin tedavisinde kullanilan biperiden, triheksifenidil gi-
bi antikolinerjik ilaglar, sizofrenili hastalar ve morfin ve benzeri ilag/madde bagimlilari tarafindan kétliye kullanilmaktadir. Diger anti-
kolinerjiklerden farkli olarak biperiden icin kétlye kullanilmaya yatkinhigina iliskin hayvan verileri bulunmamaktadir. Bu calismada, bi-
peridenin sicanlarda morfin bagimliidr gelisimine katkisi arastinlarak pekistirici 6zelligi degerlendirildi.

Gereg ve Yontem: Calismada 54 adet eriskin Wistar albino erkek sican (260-320 g) kullanildi. Hayvanlarn sirt derisi altina 2 adet
plasebo veya 75 mg baz morfin igeren pelet yerlestirildi. Hayvanlara, 24 saat sonra 5 gtin boyunca sabah 09:00'da deri alti yolu ile
serum fizyolojik veya biperiden (0.125 veya 0.5 mg/kg) uyguland:. Béylece, plasebo uygulananlar; kontrol ve biperiden (0.125 ve 0.5
ma/kg), morfin uygulananlar; morfin ve marfin + biperiden (0.125 ve 0.5 mg/kg) gruplarina ayrildi. Pelet konulmasinin 7. gtintinde,
hayvanlara deri alti yolu ile 2 mg/kg nalokson verilerek 15 dakika yoksunluk belirtileri izlendi.

Bulgular: Kontrol grubuna gére, morfin grubunda sigrama (p< 0.05), dis gicirdatma, iseme (p< 0.01), 1slak képek silkelenmesi,
agirlik kaybi, ishal, defekasyon ve gdz kapaginda dtisme (p< 0.001) daha fazla bulundu. Morfin + biperiden (0.125 ve 0.5 mg/kg)
gruplarinda da sigrama (p< 0.01; p< 0.05), dis gicirdatma (p< 0.001; p< 0.01), 1slak kdpek silkelenmesi (p< 0.001; p< 0.01), agirhk
kaybi, ishal, defekasyon ve g6z kapaginda diisme (p< 0.001) daha fazla oldu. Ancak, belirtiler morfin grubundan anlamli fark gdster-
medi. Biperiden gruplarinda (0.125 ve 0.5 mg/kg) yoksunluk belirtileri olarak degerlendirilebilecek bir degisiklik ortaya ¢ikmadi.

Yorum: Yoksunluk belirtilerinde belirgin bir degisikligin ortaya ¢ikmamasi, biperidenin sicanlarda morfine bagimlilik gelismesinde
gliclendirici etkisinin bulunmadigini gdstermektedir. Bu verilere dayanilarak, ilacin kétlye kullanilmaya yatkinliginda pekistirici 6zelli-
gin roltindn olmadidi ileri strdlebilir.

Anahtar Kelimeler: Biperiden, bagimlilik, morfin, pekistirici, yoksunluk.

ABSTRACT

Objective: Anticholinergic drugs like biperiden and trihexyphenidyl used in the treatment of Parkinsonism and extrapyramidal si-
de effects of antipsychotics are abused by schizophrenics and morphine and related drug/substance abusers. Since no animal data
is available, the contribution of biperiden to the development of morphine dependence was investigated in rats for the evaluation of
reinforcing properties.

Materials and Methods: Male Wistar albino rats (54) were implanted subcutaneously with 2 placebo or morphine pellets con-
taining 75 mg morphine base each. The animals were administrated subcutaneously with saline or biperiden (0.125 or 0.5 mg/kg)
for 5 days (09:00) starting 24 hour later. Thus, placebo implanted animals were assigned as control and biperiden (0.125 and 0.5
mg/kg) and morphine implanted animals were assigned as morphine and morphine + biperiden (0.125 and 0.5 mg/kg) groups. On
the 7" day of pellet implantation, animals were injected subcutaneously with 2 mg/kg naloxone and observed for 15 min for the as-
sessment of withdrawal signs.

Results: When compared with the control, jumping (p< 0.05), teeth chattering, urination (p< 0.01), wet-dog shake, weight loss,
diarrhea, defecation and ptosis (p< 0.001) were higher in morphine group. Jumping (p< 0.01; p< 0.05), teeth chattering (p< 0.001;
p< 0.01), wet-dog shake (p< 0.001; p< 0.01), weight loss, defecation and ptosis (p< 0.001) were also higher in morphine + biperi-
den groups. There was no significant difference between morphine and morphine + biperiden groups.

Conclusion: The occurrence of no significant difference in withdrawal signs indicates that biperiden does not enhance the de-
velopment of dependence to morphine in rats. This suggests that the drug may have no reinforcing effect underlying its abuse.

Key Words: Biperiden, dependence, morphine, reinforcing, withdrawal.
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Kesintili Morfin Uygulanan Sicanlarda Stresin ve Kismi Yoksunluk Belirtilerinin Degerlendirilmesi
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OZET

Amac: Pelet implantasyonu gibi stirekli uygulamalardan farkh olarak kesintili morfin enjeksiyonunda stres hormonlarinda artis ol-
dugu gésterilmistir. Bu durumun uygulama aralarindaki kismi yoksunluga bagli olabilecegi 6ne sdrdlddigtinden, artan dozda kesintili
morfin uygulanan sicanlarda stres ve kendiliginden (spontan) ve nalokson ile olusan yoksunluk belirtileri degerlendirildi.

Gereg ve Yontem: Calismada 16 adet eriskin Wistar albino erkek sican kullanildi. Hayvanlara, 3 guin stire ile glinde 2 kez (10:00
ve 16:00) deri alti yolu ile serum fizyolojik (SF) veya morfin (1. gtin 10 ve 20, 2. giin 30 ve 40, 3. gln 50 ve 50 mg/kg) uygulandi.
DordUinc, 5. ve 6. gtin SF ve morfin (50 mg/kg) uygulamalari saat 12:00'de yapildi. Altinci gtin enjeksiyonlardan énce hayvanlar iz-
leme kafeslerine alinarak, 5 dakika stire ile yenilik uyaranina bagl sdslenme-timar (grooming) ve yoksunluk belirtileri degerlendirildi.
Belirtiler toplam yoksunluk skoru ile verildi. Enjeksiyonlardan 2 saat sonra hayvanlara deri alti yolu ile 1 mg/kg nalokson verildi ve 15
dakika yoksunluk belirtileri degerlendirildi.

Bulgular: Morfin grubundaki hayvanlarda stislenmeye baslamaya kadar gegen stirede ve toplam stslenme stiresinde anlamli bir
degisiklik ortaya ¢ikmadi, ancak toplam yoksunluk skoru daha ylksek bulundu (p< 0.01). Nalokscn ile olusturulan yoksunlukta, sigra-
ma (p< 0.05), g6z kapaginda ddsme (p< 0.001), agirlik kaybi, defekasyon, anormal durus ve iseme (p< 0.01) daha fazla oldu.

Yorum: Kesintili morfin uygulanan sicanlarda son uygulamadan énce yoksunluk belirtileri ortaya cikti, fakat stislenme davranisin-
da stresi yansitan bir artis ve naloksona bagl yoksunlukta bazi ana belirtiler gérilmedi. Bulgular, bagimlilikta uygulama bigiminin kis-
mi yoksunluk olusturabilecedi géristinu desteklemektedir. Ancak, kesintili uygulamada kullanimi tesvik edebilecedi éne stirdilen stres
varligr baska yéntemler/testler kullanilarak da arastinlmalidir.

Anahtar Kelimeler: Morfin, kesintili, bagimlilik, yoksunluk.

ABSTRACT

Objective: Intermittent administration of morphine results in elevated stress hormones in contrast to constant treatments like
pellet implantation. Since this situation has been suggested to occur in response to repeated cycles of partial withdrawal during ad-
ministration intervals, stress and spontaneous and naloxone-precipitated withdrawal signs were evaluated in rats treated intermit-
tently with morphine.

Materials and Methods: Male Wistar albino rats (16) were injected subcutaneously twice daily (10:00 and 16:00) for 3 days
with saline or morphine (1. day 10 and 20, 2. day 30 and 40, 3. day 50 and 50 mg/kg). Saline and mcrphine (50 mg/kg) injections
were done at 12:00 on days 4, 5 and 6. On day 6, novelty-induced grooming and spontaneous withdrawal signs assessed with glo-
bal withdrawal score (GWS) were evaluated for 5 min before injections. Two hours after injections animals were injected subcutane-
ously with 1 mg/kg naloxone and observed for 15 min for the assessment of withdrawal signs.

Results: Latency to grooming and total grooming time were indifferent, but GWS (p< 0.01) and naloxone-precipitated withdra-
wal signs such as jumping (p< 0.05), ptosis (p< 0.001), body weight loss, defecation, abnormal posture and urination (p< 0.01) we-
re found higher in morphine treated rats.

Conclusion: Partial spontanecus withdrawal occurred before the next dose, but increase in grooming activity reflecting stress
and some major signs of naloxone-induced withdrawal were absent in intermittent use of morphine. These findings support the sug-
gestion that the injection regimen could allow withdrawal manifestations. However, the presence of stress which may promote re-
lapse needs to be investigated using different methods/tests.

Key Words: Morphing, intermittent, dependence, withdrawal.
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Alzheimer Hastahginda Yeni Bir Adipokin Olan Visfatinin Rolii

The role of Visfatin -a Novel Adipokine- in Alzheimer’s Disease
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OZET

Amacg: Alzheimer hastalig (AH), ileri yastaki demanslarin en sik formudur. Kognitif fonksiyonlarda ilerleyici bozulma ile karakteri-
zedir. Klinik pratikte, AH'In kesin kriterlerine ragmen tanisi sekander nedenlerin ve diger demansif hastaliklarin dislanmasi ile konur.
Bu nedenle AH'da spesifik biyomarkir gereksinimi dnemlidir. Bu ¢alismada AH igin olasi diagnostik ve prognostik biyomarkir olabile-
cek adiposit kékenli bir sitokin olan visfatinin serum duzeyi incelenmistir.

Gerecg ve Yéntem: Sundugumuz ¢alismaya 30 AH ve 23 kontrol alinmistir. AH'lar Dokuz Eylil Universitesi, Noroloji Béltimd, De-
mans polikliniginden alinmistir. Kontrol grubu, hastalar ile benzer demografik dzelliklere sahip saglikh kisilerden olusturulmustur, AH
ve kontrol olgularinda serum visfatin dtizeyi, ELISA y&ntemiyle incelenmistir.

Bulgular: AH ve kontrol grubu serum visfatin dtizeyi acisindan degerlendirildiginde iki grup arasinda istatistiksel olarak anlamli
bir fark bulunamadi. Serum visfatin dtizeyi ile AH klinik parametreleri ile bir korelasyon da saptanamadi.

Yorum: Calismamiz serum Visfatin protein dtizeyinin AH icin biyomarkir adayi olamayacadini gésterdi. AH'da visfatinin kesin ro-
[tind ortaya koyacak yeni calismalara ihtiyag vardir.

Destek: Bu calisma; TUBITAK (1095283) tarafindan desteklenmistir.

Anahtar Kelimeler: Alzheimer hastali§l, sitokin, demans, ELISA, obezite, visfatin,

ABSTRACT

Objective: Alzheimer's disease (AD) is the most common form of dementia in elderly. It's characterized by progressive deteriora-
tion of cognitive functions. In clinical practice, current criteria for diagnosis of AD are still largely based on the exclusion of secon-
dary causes and other dementive disorders. In view of this, the need for spesific AD marker is great. Visfatin is a cytokine that exp-
ressed from adipocyte. In this study, we searched serum level of visfatin as possible diagnostic and prognostic biomarker for AD.

Materials and Methods: In the present study, 30 AD patients and 23 control subjects were included. AD patients were selec-
ted from Dementia outpatient clinic at Dokuz Eylul University Department of Neurology and control group were selected from he-
alty persons which similiar demographic distribution with patients. We characterized the expression of visfatin protein in the serum
by ELISA in patients with AD and control cases.

Results: The concentration of visfatin protein in sera from patients with AD was not different from controls. We did not find any
correlation between serum visfatin levels and clinical parameter of AD.

Conclusion: Our study showed that level of Visfatin in the serum will not be a biomarker for AD. Future studies are necessary
for clarify exact role of visfatin in AD.

Support: This study has been supported by TUBITAK (1095283).
Key Words: Alzheimer’s disease, cytokine, dementia, ELISA, obesity, visfatin.
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Alzheimer Hastalginda interlikin-6 Geni Sfa NI Polimorfizmi

Interleukin-6 Gene Sfa NI Polymorphism in Alzheimer’s Disease
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OZET

Amag: Interldkin 6 (IL-6), néroimmtin cevaplann diizenlenmesinde rol oynayan akut faz reaksiyonu sitokinlerinden biridir. Alzhe-
imer hastalarinin beyinlerindeki senil plaklarda IL-6'nin varhigr imminohistokimyasal olarak tespit edilmistir. Ayni zamanda Alzheimer
hastalarinin merkezi sinir sisteminde yiiksek seviyelerde IL-6 bulundugu gésterilmistir. Yapilan bir takim aragtirmalarda, IL-6 geninin
promotér bélgesindeki polimorfizmin, hastalik riskini azalttigi bildirilmistir. Biz, bu calismada, 79 geg baslangich Alzheimer hastasi ve
62 kontrol bireyde IL-6 promotdr bélge polimorfizmlerini arastirarak Turk toplumunda bu polimorfizm ile Alzheimer hastaligi arasin-
daki iliskiyi saptamayl amaclamaktayz.

Gereg ve Yontem: Hasta ve kontrollerden toplanan venéz kan érneklerinden tuz ile ¢oktlrme ydntemi kullanilarak DNA izolasyo-
nu gerceklestirildi. izole edilen DNA'lara IL-6 gen polimorfizmlerini tespit etmek amaciyla, Polimeraz Zincir Reaksiyonu (PCR) ve Restrik-
siyon Parca Uzunluk Polimorfizmi (RFLP) uygulandi. PCR trtinleri Sfa NI restriksiyon enzimi ile kesildikten sonra sonuglar %2’lik agaroz
jelde degerlendirildi. Belirlenen IL-6 geni polimorfizmleri istatistiksel olarak varyans analizi (ANNOVA) ve ki-kare testi ile degerlendirildi.

Bulgular: PCR ile hasta ve kontrollere ait IL-6 gen bélgesi codaltildi. PCR'yi takiben uygulanan Sfa NI restriksiyon enzimiyle kesim
sonucunda, 611 bg GG, 367 ve 244 bg CC, 611, 367 ve 244 be GC allellerinin tespit edilmesiyle genotipler belirlendi. Alzheimer has-
talarinda, CC genotipi %49.4, GG genotipi %5.1 GC genotipi %45.5; kontrol grubunda, CC genotipi %41.9, GG genotipi %8.1, GC
genotipi %50 olarak belirlendi. Hasta ve kontrol gruplar Sfa NI genotipleri igin karsilastinldiginda genotip dagiimlarinin ki-kare testi-
ne gdre anlaml bir fark gostermedigi gdrldu (p= 0.6).

Yorum: Calismamizda Alzheimer hastalid ile IL-6 geni Sfa NI polimorfizmi arasinda iliski belirlenernemesine ragmen hasta sayisi
arttirlarak calismaya devam edilecektir.

Anahtar Kelimeler: Alzheimer hastalig, interlokin, polimorfizm.

ABSTRACT

Objective: Interleukin-6 (IL-6) is one of the acute phase reaction cytokine which plays a role in arranging the responses of ne-
uroimmune. The high levels of IL-6 in the Alzheimer’s patients’ central nervous systems was also reported. In some researches, it is
notified that the polymorphism in IL-6 gene’s promotor region decreases the risk for developing AD. Our purpose is to study the re-
lation between the IL-6 promoter region polyporphism and Alzheimer disease in a cohort of Turkish population including 62 healthy
controls and 79 late-onset Alzheimer's cases.

Materials ve Methods: Salting cut protocol was used for DNA isclation from the vencus blood samples of patients and cont-
rols. PCR and RFLP were performed to determine the genotype distribution of IL-6 gene polymorphisms in the groups. RFLP perfor-
med using Sfa NI restriction enzyme and the results are evaluated in the 2% percent agarose gel. Comparison of the groups for IL-
6 gene polymorphisms are evaluated statically with the variance analyse (ANNOVA) and chi-square test.

Results: The CC genotype was %49.4, GG genotype %5.1, GC genotype %45.5, in the patient group and, CC genotype was
%41.9, GG genotype %8.1, GC genotype %50 in control group. There was no significant difference between patients and controls
for their Sfa NI genotypes according to the chi-square test (p= 0.6).

Conclusion: The preliminary results of this study showed no significant association for the suggested susceptibility genotypes of
IL-6 gene and Alzheimer's disease. In order to get more conclusive results the sample size will be increased.

Key Words: Alzheimer disease, interleukin, polymorphism.
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Deneysel Alzheimer Modelinde Agmatinin Etkinliginin Arastirilmasi

Effect of Agmatine in Experimental Alzheimer’s Model
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OzET

Amac: Alzheimer geri déndstimsuz ve ilerleyici hafiza kaybini takiben tam demansla karakterize nérodejeneratif bir hastaliktir.
Hastaligin etyopatogenezinde Uzerinde 6nemle durulan mekanizmalardan biri oksidan hasardir ve antioksidan etki potansiyeli olan
ilaglarin etkinligi arastinlmaktadir. Bu calisma antiinflamatuvar ve néroprotektif etkisi oldugu ddstintlen agmatinin etkinligini aragtir-
mak tzere tasarlanmistir.

Gereg ve Ydntem: Erkek Spraque Dawley sicanlar dért gruba aynldi: Kontrol, sham opere, streptozotosin (STZ) ve STZ + Agma-
tin (40 mg/kg, IP). Alzheimer modeli olusturmak icin bilateral 3 mg/kg STZ i.c.v olarak 48 arayla 2 defa uygulandi ve son uygulama-
dan itibaren 14 glin beklendi. Pasif sakinma ve Morris'in su tanki testleriyle 6§renme ve bellek fonksiyonlar degerlendirilen hayvanlar
randomize olarak grupland ve 7 glin, glinde iki kez olacak sekilde agmatin uygulandi. Davranis testleri tekrarlandiktan sonra beyin do-
kulari ¢ikarilan gruplarda malondialdehid (MDA), glutatyon (GSH) dizeyleri ve miyeloperoksidaz (MPO) aktivitesi degerlendirildi.

Bulgular: Alzheimer olusan hayvanlarda belirgin kognitif bozukluklar gértllirken agmatin tedavisinin bu etkiyi biylik oranda ge-
ri gevirdigi gordldd. Kognitif fonksiyon bulgularina paralel olarak STZ grubunda GSH duzeyinde azalma, MDA ve MPO dlizeylerinde
artma gérulmustdr. Agmatin tedavisi STZ ile olusan ve oksidatif hasarin géstergesi olan bu parametreleri de istatistiksel olarak anlam-
I bir bigimde dedgistirmistir.

Yorum: Bu calismanin sonuglar agmatinin hem kognitif hem de oksidatif hasar agisindan koruyucu oldugunu, endojen bir mad-
de olarak agmatinin Alzheimer etyopatogenezinde dnemli bir dlizenleyici olabilecegini duistindtirmdistdir.

Anahtar Kelimeler: Agmatin, Alzheimer, oksidan hasar, 6grenme ve bellek.

ABSTRACT

Objective: Alzheimer’s disease is a neurodegenerative disorder characterized by irreversible and progressive loss of memory fol-
lowed by complete dementia. Cne of the main mechanism in etiology of the disease is oxidative damage and therefore, the effecti-
veness of antioxidant drugs has been investigated. This study is designed to evaluate the effect of agmatine which has been propo-
sed to have antiinflammatory and neuroprotective effects.

Materials and Methods: Male Spraque Dawley rats were divided into 4 groups: control, sham operated, streptozotosin (STZ)
and STZ + Agmatine (40 mg/kg, IP). In order to induce Alzheimer's model 3 mg/kg STZ i.c.v was applied bilaterally 2 times, 48 ho-
urs apart and waited for 14 days. Animals were tested in passive avoidance and Morris's water maze tasks to evaluate learning and
memory functions. Animals were than divided into groups and received agmatine for 7 days twice daily. After repeating behavioral
tests brain tissues were collected to evaluate malondialdehyde (MDA), glutathione (GSH) levels and myeloperoxidase (MPQ) activity.

Results: There was an enormous defect in cognitive functions of STZ group whereas agmatine treatment significantly reversed
this effect. Parallel to cognitive function data there was a decrease in GSH and increase in MDA and MPO levels. Agmatine treat-
ment has also changed these parameters, which are induced by STZ and markers of oxidative damage, significantly.

Conclusion: The results of this study showed that agmatine has a protective effect both on cognitive and oxidative damage. Mo-
reover, as an endogenous substance agmatine might be an important modulator in etiopathogenesis of Alzheimer's disease.

Key Words: Agmatine, Alzheimer's disease, oxidative damage, learning and memory.
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3-Nitropropiyonik Asit ile Olusturulan Sican Modeline Deferioksamin ve Alfa-Lipoik Asitin Etkisi:
Biyokimyasal ve Immiinchistokimyasal Bir Calisma

Effects of Alpha-Lipoic Acid and Deferrioxamine on 3-Nitropropionic Acid Induced Rats:
A Biochemical and Immunchistochemical Study
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OzZET

Amac: 3-Nitropropiyonik asit (NP) fungal bir toksin olup, Krebs ddngsu ile elektron-tasima zincirinde yer alan stksinat dehidro-
genaz enziminin aktivitesini inhibe etmektedir. NP'nin sicanlara sistemik uygulamalari, Huntington hastaligi (HH) benzeri koreiform
hareketlere ve striatal lezyonlara neden olmaktadir. Onceki calismalarimiz serbest radikallerin NP ile olusturulan HH patogenezinde
Sénemli bir rol oynadigini ortaya koymustur. Bu calismada hidrofilik ve hidrofobik bir antioksidan olan alfa lipoik asit (LA) ile demir tu-
tucu bir moleklil olan deferrioksaminin (DE) NP verilen sicanlara etkisi arastinld.

Gereg ve Yontem: Sprague-Dawley sicanlara (14 haftalik, disi, n=64) 20 mg/kg/gtin NP verildi. Tedavi amagh LA (35 mg/kg/gtin)
ve DE (10 mg/kg/glin) es zamanl uygulandi. On gtinltk uygulama sonrasi sicanlar sakrifiye edilerek, beyinleri cikarildi. Striatumun bi-
rinci parcasi kemiliminesans (KL) yontemi ile serbest radikal élctim icin kullanildi, ikinc parca ise streptavidin-biotin peroksidaz im-
munochistokimya boyama yéntemi ile MPQ ekspresyonunu gdstermek igin kullanild.

Bulgular: Bulgularimiz, lusigenin (O2.-) ve luminol (.OH, H,0,, HOCI) aracili KL'nin NP-uygulanan sicanlarda arttigini gosterdi (p<
0.001). LA ve DE bu etkiyi anlamli olarak azaltti {p< 0.001). MPO immtnoekspresyonu NP verilen grupta anlamli olarak artmis bulun-
du (p< 0.001). NP uygulanan sicanlara LA ve DE verilmesi MPO immtinoekspresyonunu artirdi (p< 0.001). LA'nin tek basina uygulan-
masi da benzer sonuglar gdsterdi.

Yorum: Bulgularimiz LA ve DE'nin serbest radikal olusumunu azalttigini, fakat MPO immunoekspresyonunu arttirdigini gosterdi.
Sonug olarak LA, NP ile olusturulan hasari MPO aracili bir mekanizma ile ortadan kaldirmas olasilikli gérintirken, DE Fenton reaksiyo-
nu tizerinden etkisini g&stermektedir.

Anahtar Kelimeler: 3-nitropropiyonik asit, Huntington hastaligi, myeloperoksidaz immdinoekspresyonu, serbest radikaller.

ABSTRACT

Objective: 3-Nitropropionic-acid (NP) is a fungal toxin, which inhibits succinate dehydrogease activity in both of Krebs cycle and
electron-transport chain. Systemic administration of NP to rats results with choreiform movements and lesions in striata, such as Hun-
tington's disease (HD). Our previous studies have shown that free radicals are important in the pathogenesis of NP induced HD mo-
del. In this study, alpha-lipoic-acid (LA) a hydrophilic and hydrophobic antioxidant and deferrioxamine (DE), an iron chelator, was used
for the treatment of 3-NP induced rats.

Materials and Methods: Sprague-Dawley rats (14 weeks old, female, n=64) were included in the study. 3-NP was given at a
dose of 20 mg/kg/day, LA (35 mg/kg/day) and DE (10 mg/kg/day) are also given at the same time. After 10 days rats were sacri-
ficed, their brains were removed and first striatal part was used for free radical determination with chemiluminescence {(CL) method.
Immunoexpression of MPO was performed to the second part of the striata using the standart streptavidin-biotin-peroxidase immo-

nohistochemical staining method.

Results: Results have shown that lucigenin (02 -) and luminol (.OH, H,0,, HOCI) enhanced CL is increased in NP-induced rats
{p< 0.001). LA and DE reduced this effect (p< 0.001) significantly. MPO immunoexpression was increased in NP-group (p< 0.001).
LA and DE administration to NP induced rats increased MPO-immunoexpression (p< 0.001). LA alone also increased this effect, too.

Conclusion: Our results have suggested that LA and DE reduced free radical formation, but increased MPO-immunaexpression.
It is well possible that LA used a MPO mediated and DE used Fenton-reaction inhibition by the prevention of NP induced injury in
rats.

Key Words: 3-nitropropionic acid, Huntington's disease, myeloperoxidase immunoexpression, free radicals.
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Penisilin Modeli Deneysel Epilepside Fenitoinin Etkisi: Elektrofizyolojik Bir Calisma

The Effects of Phenytoin on Penicillin Induced Epileptic Activity: An Electrophysiologic Study
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OzET
Amac: Bu calismada sicanlarda fenitoinin penisilin ile olusturulmus epileptik aktiviteye etkisini arastirdik.

Gereg ve Ydntem: Bu calisma icin Ondokuz Mayis Universitesi Hayvan Deneyleri Yerel Etik Kurulundan izin alindi. Bu amacla 20
adet 170-270 g agiridinda disi sican (Wistar albino) kullanild. Siganlar kontrol grubu ve deney grubu olarak ikiye ayrildi. Sicanlar ure-
tan ile anesteziye alindiktan sonra, sol somatomotor korteksleri operasyon ile acildi. Stereotaksik alete yerlestirilip, tespit edildikten
sonra kayit elektrodlari korteks tzerine yerlestirildi. Power Lab ile elektrofizyolojik kayit alinmaya baslandi. Kontrol grubunda olanla-
ra, koordinatlari tespit ettikten sonra 500 U penisilin G intraserebroventrikuler (ICV) olarak uygulandi. Deney grubuna ise penisilin G
enjeksiyonundan 30 dakika énce fenitoin 60 mg/kg dozda intraperitoneal olarak verildi. Her iki grupta penisilin G enjeksiyonundan
itibaren 3 saat sire ile kayit alindi. Deneylerin sonunda kontrol grubu (penisilin) ve deney grubunun (fenitoin + penisilin) spike fre-
kanslan ve amplitdleri analiz edildi. Analiz verilerinin penisilin uygulamasini takiben her 10. dakikalari karsilastirldi.

Bulgular: Deneylerin sonunda kayitlardan elde edilen analiz sonuclarina istatistiksel olarak t testi uygulandi. Kontrol ve deney
gruplari spike frekansi agisindan anlamli bir fark géstermedi (p> 0.05). Spike amplittidleri ise deney grubunda kontrol grubu ile karsi-
lastinldiginda anlamli derecede azalmisti (p< 0.05).

Yorum: Bu calismaya gdre, deneysel penisilin epilepsisi modelinde fenitoinin spike frekansini etkilemedigi fakat spike amplittidu-
nu anlamli bir sekilde azalttigi sonucuna varildi.

Anahtar Kelimeler: Epilepsi, penisilin, fenitoin, sican.

ABSTRACT
Objective: In this study we investigated the effect of fenitoin on penicillin induced epileptic activity in rats.

Materials and Methods: Permission of the study was taken from Animal Experiment Local Ethic Commettee of Ondokuz Ma-
yis University, 20 female Wistar albino rats weighing 170- 270 g were used. The rats were divided into two groups: as control and
experimental group. The rats were anaesthetized with urethane (1.25 g/kg IP) and the left somatomotor cortex was opened with
surgical operation. Following this, the rats were placed to the stereotaxic apparatus and fixated. Recording electrodes were placed
on the surface of the somatomotor cortex. Electrophysiologic recording was taken with Power Lab instrument In the contral group,
500 IU penicillin G was given intracerebroventricularly (ICV) after the coordinates were determined. The experimental group received
an intraperitoneal injection of phenytoin in a dose of 60 mg/kg 30 minutes before penicilin G application. 3 hours recording was car-
ried out in each group after penicillin injection. At the end of the experiments, spike amplitudes and frequencies of control (penicil-
lin) and experimental (phenytoin + penicillin) groups were analized. Every 10 minutes of data analizes following Pen G application
were compared.

Results: Student-t test was applied to the analize results obtained from the recordings. The control and experimental groups did
not significantly differ in the spike frequency (p> 0.05). Spike amplitudes were depressed in experimental group significantly when
compared with the control group (p< 0.05).

Conclusion: According to this study, in the experimental penicillin epilepsy model, phenytoin did not effect the spike frequency
but it decreased the spike amplitude significantly.

Key Words: Epilepsy, penicillin, phenytoin, rat.
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Deneysel Epilepsinin Tutusma Modeline Kalsiyum Kanal Blokeri Nitrendipinin Etkisi

Effects of Nitrendipin, A Calcium Channel Blocker, on Kindling Model of Experimental Epilepsy

Meryem Dilek Acar, Fatih Sefil, Cafer Marangoz
Ondokuz Mayis Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali, Samsun, Ttrkiye

Department of Physiology, Faculty of Medicine, University of Ondokuz Mayis, Samsun, Turkey

OZET

Amac: Hiicre icine asin kalsiyum girisinin epileptik desarjlan tetiklemekten sorumlu oldugu bilinmektedir. Pentilentetrazol tekrar
eden subkonviilsif dozlarda deney hayvanlarina uygulandiginda, zamanla tutusma modeli olusur. Tutusma, temporal lob epilepsinin
hayvan modeli olarak siklikla kullaniimaktadir. Sunulan calismada, pentilentetrazol ile tutusma modeli olusturulmus sicanlarda nitren-
dipinin etkileri incelendi.

Gerec ve Yéntem: Calisma icin Ondokuz Mayis Universitesi Hayvan Deneyleri Yerel Etik Kurulundan izin alindi. Calismada 30 adet
200-250 g erkek wistar albino sican kullanildi. Tutusma modelini olusturmak igin pentilentetrazol 35 mg/kg intraperitoneal (IP) ola-
rak haftada 3 gtin verildi. Sicanlar, normal kontrol, pentilentetrazol (PTZ) ile tutusma modeli olusturulmusg kontrol, PTZ ile tutusma
modeli olusturulmus + 2.5 mg/kg IP nitrendipin, PTZ ile tutusma modeli clusturulmug + 5 mg/kg IP nitrendipin ve PTZ ile tutusma
modeli olusturulmus + 10 mg/kg IP nitrendipin verilen hayvanlar olarak ayrildi. Elektrofizyolojik yontemle kayit almak icin sicanlarin
kafatasina kalicl vida elektrod sistemi yerlestirildi. Uyanik hayvanlarda elektrokortikografik aktivite kayit edildi ve konvlilsif davranisla-
ri siniflandiriid.

Bulgular: Tutusma modeli olusturulmus hayvanlarda nitrendipinin 2.5 mg/kg ve 10 mg/kg'lik dozlan spike frekansini ve davra-
nis skorlamasina gére evreyi istatistiksel olarak anlamli oranda etkilemedi. Nitrendipinin 5 mg/kg'lik dozu spike frekansini istatistiksel
acidan anlaml oranda azaltti (p< 0.005). Davranis skorlamasina gére evreyi anlamli oranda etkiledi (p< 0.05).

Yorum: Kalsiyurn kanal blokeri nitrendipinin 5 mg/kg'lik dozu pentilentetrazol ile olusturulan tutusma modelinde epileptiform ak-
tiviteyi nemli dlctide baskiladi. Ancak nitrendipinin 2.5 mg/kg ve 10 mg/kg'lik dozlari etkili bulunmadi.

Anahtar Kelimeler: Epilepsi, kalsiyum, tutusma, pentilentetrazol, nitrendipin.

ABSTRACT

Obijective: It is known that excessive calcium entrance to the cells usually trigger epileptic discharges. The term ‘kindling" refers
to a phenomenon whereby repeated administration of an initially subconvulsive stimulus results in progressive intensification of se-
izure activity. Kindling of seizures is the most widely used animal model of temporal lobe epilepsy. In this study, the effects of nitren-
dipine on pentylenetetrazol-kindled convulsions in rats were investigated.

Materials and Methods: This study was approved by the Ethics Committee of Ondokuz Mayis University. Thirty male Wistar al-
hino rats weighing 200-250 g were used. In order to produce the kindling state, a dose of 35 mg/kg pentylenetetrazol was injected
intraperitoneally {IP) three times a week. Rats were divided into normal control, pentylenetetrazol (PTZ) kindled control, PTZ kindled
+2.5 mg/kg IP nitrendipine, PTZ kindled + 5 mg/kg IP nitrendipine and PTZ kindled + 10 mg/kg IP nitrendipine treatred groups. Ani-
mals from all groups were chronically implanted with stainless steel electrodes. Electrocorticographic activities were obtained from
awake animals and their convulsive behaviours were classified.

Results: In the kindled group, 2.5 mg/kg and 10 mg/kg nitrendipine doses did not effect the spike frequency and seizure sta-
ge. Whereas, 5 mg/kg nitrendipine significantly supressed spike frequency (p< 0.05) and reduced seizure stage (p< 0.05).

Conclusion: In the pentylenetetrazol kindling model, calcium channel blocker nitrendipine in a dose of 5 mg/kg depressed epi-
leptiform activity significantly. However 2.5 mg/kg and 10 mg/kg doses of nitrendipine were not effective.

Key Words: Epilepsy, calcium, kindling, pentylenetetrazole, nitrendipine.
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Genetik Absans Epilepsi Sican Modelindeki Kindling Direncinde Substansiya Nigra’nin Rolii

The Role of Substantia Nigra in Kindling Resistance in Genetic Model of Absence Epilepsy
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OzZET

Amag: “Genetic Absence Epilepsy Rats from Strasbourg (GAERS)” rki sicanlar tipik absans epilepsinin iyi tanimlanmis modellerin-
den hiridir. Son yillarda yapilan calhsmalarda, bu irkin amigdala, hippokampal ve peririnal kortikal kindling modelleriyle olusturulan par-
siyel ndbetlerin ilerleyisine karsi direncli oldugu gésterilmistir. Substansiya nigra pars retikulata konviilsif ve konviilsif olmayan ndbet-
lerin kontrol eden kritik bir beyin bélgesi clarak bilinmektedir. Bu calismada absans epilepsili sicanlarda gézlenen kindling direncinde
substansiya nigranin roltind tanimlamayr amacladik.

Gereg ve Yontem: Yetiskin, erkek GAERS sicanlarda substansiya nigraya cift tarafli olarak kilavuz kandil, sag bazolateral amigda-
laya uyari/kayit elektrotu, korteks Uzerine kayit elektrotlari yerlestirildi. Ard-desar] esiklerinin belirlenmesinin ardindan her kindling uya-
risindan 30 dakika &nce bir Na+ kanal blokeri olan %2'lik lidokain (her taraf icin 500 nL} bilateral olarak enjekte edildi. Kontrol gru-
buna ise serum fizyolojik enjeksiyonlari yapildi. Uyarilara gtinde 2 kez olmak (izere 5. evre nébet gdzlenen ya da maksimum uyari sa-
yisina (30) ulasana kadar devam edildi.

Bulgular: Substantiya nigraya fokal lidokain uygulamalar GAERS irki sicanlarda amigdaloid kindling direncini ortadan kaldirmis-
tir, Lidokain enjekte edilen GAERS grubu ortalama 20.0 + 0.6 uyanida 5. evre nébete ulasirken, kontrol grubundaki hayvanlar maksi-
mum sayidaki kindling uyarisi sonrasinda dahi 2. evre nébette kalmislardir.

Yorum: Sonuglarimiz, kindling stireci boyunca substansiya nigranin gegici olarak baskilanmasinin GAERS irki sicanlarda limbik né-
betlere karsi gdzlenen direnci ortadan kaldirdigini gastermektedir. Bu bulgu, substansiya nigranin genetik absans epilepsinin bu mo-
delinde gézlenen kindling direncinde rol oynayan énemli bir bélge oldugunu ortaya cikarmaktadir.

Anahtar Kelimeler: Absans epilepsi, GAERS, kindling direnci, substansiya nigra.

ABSTRACT

Objective: Inbred Genetic Absence Epilepsy Rats from Strasbourg (GAERS) is one of the well-validated genetic models of typical
absence epilepsy. This strain is resistant to progression of partial seizures induced by amygdaloid, hippocampal and perirhinal corti-
cal kindling. Substantia nigra pars reticulata is known to be critical structure that controls convulsive and non-convulsive seizures. In
this study, we aimed to define the role of subtanstia nigra in kindling resistance in this absence epileptic rat strain.

Materials and Methods: Adult, male GAERS were implanted with bilateral guide cannulas into the substantia nigra and recor-
ding/stimulation electrodes were put into the right basolateral amygdala and over the cortex. The rats received bilateral injections of
%2 lidocain, a Na+ channel blocker (500 nL/per side) 30 min before each kindling stimulation at the their afterdischarge threshold.
The control group received bilateral injections of saline instead of lidocain. Animals received kindling stimulation twice daily until they
reached stage 5 seizures, or the maximum number of stimulations (30) have been delivered.

Results: Focal application of lidocain into the substantia nigra eliminated the resistance to amigdaloid kindling. Lidocain injected
GAERS group reached stage 5 seizures after 20.0 + 0.6 stimulations whereas control group stayed at stage 2 seizures even after the
maximum number of stimulations.

Conclusion: Suppression of the substantia nigra during kindling progress eliminates the resistance to limbic seizures in GAERS.
This result reveals that substatia nigra is important site underlying this resistance in this model of genetic absence epilepsy.

Key Words: Absence epilepsy, GAERS, Kindling resistance, Substantia nigra.
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OZET

Amac: Parkinson hastaligi (PH) substansia nigradan stiatuma uzanan dopaminerjik néronlarin kaybina bagl olarak gelisen yaygin
bir ndrodejeneratif hastalik olup simdiye kadar hastalida karsi etkin bir tedavi gelistirilememistir. PH neden/nedenleri ok faktdridi olup
inflamasyon, oksidatif stres ve apoptozun hastalik patclojisinde énemli rol oynayabilecegi ileri stirtilmektedir. Vazoaktif intestinal pep-
tit (VIP) 28 aminoasitli endojen bir néroprotektif peptit olup antioksidan, antiapoptotik, antiinflamatuvar etkileri bulunmaktadir. Da-
ha dnceki calismalar VIP'in PH tedavisi igin kullanilabilecek bir aday molekdl oldugunu desteklemektedir. Bu calismada, 6-hidroksido-
pamin fle olusturulmus deneysel PH modelinde VIP'in antiapoptotik ve antioksidan etkileri arastinimigtir.

Gerec ve Yéntem: Korpus striatum homojenatlarinda antioksidan enzimlerin aktivitesi [stiperoksit dismutaz (SOD) ve katalaz
(CAT)], lipid peroksidasyonu, DNA kiriklari ve nitrik oksit (NO) seviyeleri dleuildd. Deneyler, 3 grupta 24 geng-eriskin Sprauge-Dawley
sican kullanilarak yapildi. Grup 1, kontrol; Grup Il, 6-OHDA lezyonlu; Grup Ill, VIP ile tedavi edilen. VIP (25 ng/kg) (Sigma-USA) teda-
visi ilk enjeksiyon intrastriatal 6-OHDA ugulamasindan 1 saat sonra yapilmak kaydiyla 15 gtinluk bir tedavi stireci igerisinde her 2 gun-
de bir tekrarlandi. SOD, CAT, malondialdehit (MDA} ve DNA kirklan spektrofotometrik olarak, NO dizeyleri kapiller elektroforez yén-
temi ile striatal homejenizatlarda élculdul.

Bulgular ve Yorum: Bu calismada 6-0HDA uygulamasi korpus striatumda oksidatif stresi, lipid peroksidasyonunu ve DNA kiril-
malarini anlamli olarak artirmistir. VIP antioksidan ve antiapoptotik bir etki géstererek, ndronlan oksidatif stresten ve apoptozdan an-
lamli derecede korumustur.

Anahtar Kelimeler: Apoptoz, nitrik oksit (NO), oksidatif stres, Parkinson hastaldi, vazoaktif intestinal peptit (VIiP).

ABSTRACT

Objective: Parkinson’s disease (PD) is a common neurodegenerative disorder with no effective treatment, characterized by mas-
sive degeneration of dopaminergic neurons in the substansia nigra. Reason(s) of PD is to be multifactorial. It has been suggested that
inflammation, oxidative stress and apoptosis may be crucial for PD pathology. Vasoactive intestinal peptide (VIP) is a 28 amino acid
endogenous peptide, which has anti-apoptotic, antioxidant, and neuroprotective effects. Recent studies showed that VIP might be a
good candidate agent for the treatment of PD. In this study anti-apoptatic and anti-oxidant actions of VIP have been investigated on
&-hydroxidopamine (6-OHDA) lesioned rat model of PD.

Materials and Methods: Anti-oxidant enzymes activity [superoxide dismutase (SOD) and catalase (CAT)], lipid peroxidation, nit-
ric oxide and DNA fragmentation were measured in the striatum of 6-hydroxidopamine (6-OHDA) lesioned rats. 24 Young adult Spra-
uge-Dawley rats were used. Animals were divided into three groups: Group |, sham operated; Group Il, 6-OHDA leisoned; Group I,
VIP treated. VIP (Sigma-USA)injected (25 ng/kg) every 2 days throughout 15 days. The first IP injection of VIP was made 1h after
the intrastriatal 6-OHDA microinjection. SOD, CAT, malondialdehyde (MDA) and DNA fragmentation were measured by spectropho-
tometrically, and NO levels were measured by capillary electrophoresis in homogenates of corpus striatum.

Results and Conclusion: 6-OHDA significantly induced oxidative stress, lipid peroxidation and DNA fragmentation in the corpus
striatum of the rats. VIP significantly protected neuronal tissue from oxidative stress and apoptosis by reducing lipid peroxidation,
DNA fragmentation and NO levels in the corpus striatum.

Key Words: Apoptosis, nitric oxide (NO), oxidative stress, Parkinson's disease, vasoactive intestinal peptides (VIP).
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Parkinson Hastaligi Modelinde Cox2 immiinreaktivitesi Uzerine
Dokosaheksaenoik Asit (DHA)in Etkisi
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a Maodel of Parkinson Disease
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OZET

Amag; Beyinin fosfolipidler icerisinde baslica coklu doymarmis yag asidi (polyunsaturated fatty acid-PUFA) olan (DHA), normal htic-
resel fonksiyonlar igin esansiyel fosfolipidlerden birisidir. Parkinson hastaligi (PD) gibi nérodejeneratif hastaliklarda PUFA miktarinda
goriilen dnemli derecede dlistis, beyin islevlerinde yetersizliklere de neden olmaktadir. Kesin mekanizmasi bilinmemekle hirlikte,
DHA'nin PLAZ aktivitesini, arasidonik asit Uretimini ve COX2 ekspresyonunu azalttigi gésterilmistir. Calismanin amaci PD modelinde,
DHA destedinin koruyucu roltnd arastirmak icin Cox2 ve caspase-3 immdnreaksiyonunu incelemekti.

Gereg ve Yontem: Bu calismada Parkinson hastaligi modeli olusturmak igin dopaminerjik nérodejenerasyon olusturan nérotok-
sik 1-metil-4-fenil-1, 2, 3, 6- tetrandropyridine (MPTP) kullanildi. Sicanlar: Kontrol, DHA-tedavi (DHA), MPTP uygulanmig Parkinson mo-
deli {MPTP), MPTP-uygulanmis DHA-tedavili (MPTP + DHA) olmak Cizere dért gruba ayridilar. Tirozin hidroksilaz (TH), Cox2 ve kaspaz-
3 ekspresyonlari imminhistokimya yéntemiyle degderlendirildi.

Bulgular: Dopaminerjik ndron sayllari MPTP grubunda bariz olarak azalmisken, MPTP + DHA grubunda kontrollere yakin bulun-
du. Kaspaz-3 ve Cox-2 MPTP grubunda yogun immtn boyanma gdsterirken bu yogunluk MPTP + DHA grubunda daha duistiktu.

Yorum: MPTP dopaminerjik néronlarda (NF)-KappaB'yi aktive ederek Cox2 ekspresyonunu artirip apoptoza neden olmaktadir., Ay-
rica, DHA tedavisi deneysel Parkinson modelinde dopaminerjik néronlari hiicre éltimtine karsi dnemli 6lcide korumaktadir,

Anahtar Kelimeler: Kaspaz-3, Cox2, dokosaheksaenoik asit, Parkinson modeli, tirozin hidroksilaz.

ABSTRACT

Objective: Docosahexaenoic acid (DHA), a major polyunsaturated fatty acid (PUFA) in the brain, is essential for normal cellular
function. Parkinson’s disease (PD) often exhibit significant declines in PUFAs, which may contribute to declines in brain functicns.
DHA has been shown to cause a decrease in the activity of phospholipase A2, in the production of arachidonic acid and in the exp-
ression of cyclooxygenase 2 (Cox2). The aim of this study was to observe the effects of Cox2 and Caspase-3 immuncreaction by in-
vestigating the protective role of DHA supplementation to a model of PD.

Materials and Methods: In this study 1-methyl-4-phenyl-1, 2, 3, 6-tetrahdropyridine (MPTP) neurotoxin that induces dopaminer-
gic neurodegeneration was used to create a Parkinson's model. The rats were divided into; control, DHA-treated (DHA), MPTP-indu-
ced (MPTP), MPTP-induced + DHA-treated (MPTP + DHA) groups. Tyrosine hydroxylase (TH), Cox2 and Caspase-3 were evaluated by
immunchistochemistry.

Results: Dopaminergic neuron numbers were clearly decreased in MPTP group that were found to be sparse and disorganized
when compared 1o the other groups. In the MPTP + DHA group, the neuron processes were more organized when compared to the
MPTP group. As a result of this, DHA administration recovered dopaminergic neurons as shown by TH immunohistochemistry. Also,
Caspase-3 and Cox2 showed strong immunostaining intensity in MPTP group, which was lower than the MPTP + DHA group.

Conclusion: MPTP has been shown to activate nuclear factor (NF)-KappaB and increase the expression of Cox2, causing apop-
tosis in the dopaminergic neurons. Moreover, DHA supplementation to experimental Parkinson model significantly protects dopami-
nergic neurons against cell death.

Key Words: Caspase-3, Cox2, docosahexaenoic acid, Parkinson model, tyrosine hydroxylase.
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Kortikal Displazi Modelinde Parvalbumin ve Somatostatin immiinreaktivitelerinin
Niceliksel Analizi
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OZET

Amac: Santral sinir sisteminde parvalbumin (PV) ya da somatostatin (SS) eksprese eden iki majér GABAerjik interndron alt tipi
meveuttur. Bu Ca*2baglayicl proteinlerin normal gelisim sirasinda ve kortikal displazi (CD) durumunda nasil dizenlendigi acik degil-
dir. Calismamizda bu molekdllerin normal siganlarda ve CD hayvan medelindeki gelisimsel ekspresyonunu aragtirdik.

Gerec ve Yéntem: Gebe sicanlara 17. gestasyonel glinde radyasyon uygulandi ve postnatal (PN) 1'den 45 gline kadar olan yav-
rular deneyde kullanildi. Perflizyon fiksasyonu (%4 paraformaldehit) uygulanan sicanlardan elde edilen beyin dokularina postfiksas-
yon ve kriyo-keruma islemleri yapildi. Korteksin kriyostat ile alinan keronal ve sagital kesitleri monoklonal PV ve SS antikorlari ve flo-
rokrom konjlige sekonder antikorla muamele edildi. Boyanmalar daha sonra floresan mikroskopla incelendi ve “NIH Image Analysis”
programi ile analiz edildi.

Bulgular: Kontrol korteksinde PV ekspresyonu PN10, S5 ekspresyonu ise PN3'ten itibaren gdzlendi. CD grubunun tim yas grup-
larinda PV ve SS-pozitif néron yogunlugunun kontrole gére azaldigi gézlendi. CD grubunda PN3 ile PN5 arasi hayvanlarin korteksleri-
nin heterotopik alanlarinda $S-pozitif ndron yogunlugunun, heterotopik olmayan alanlardakine gére daha az oldugu géruldu. Hete-
rotopik kortekste, kontrol grubunda oldugu gibi, PV ve SS ekspresyonundaki artisin PN gelisimle paralellik gosterdigi izlendi.

Yorum: Kortikal PV ve S5 ekspresyonunun gelisimsel olarak diizenlenmektedir. SS ekspresyonu PV ekspresyonundan 6nce orta-
va clkmaktadir. Calismamizda, in utero radyasyon uygulanan sicanlarda tim yas gruplarinda PV ve SS-pozitif néron yodunlugunun
azaldigi bulgusu, CD in uterc radyasyon modelinde GABAerjik sistemdeki farklililan yansitmaktadir.

Anahtar Kelimeler: Kortikal displazi, parvalbumin, somatostatin, internéron.

ABSTRACT

Objective: Two major subtypes of GABAergic interneurons which either express parvalbumin (PV) or somatostatin (SS) have be-
en documented in the CNS. It is not clear how these Ca™%binding proteins are regulated during normal development and in cortical
dysplasia (CD). In this study, we examined the expression of these molecules in normal development and in an animal model of CD.

Materials and Methods: Pregnant rats were irradiated on gestational day 17 and offsprings (Postnatal [PN] 1-45) were used.
Animals were perfused with 4% paraformaldehyde. After postfixation and cryoprotection of brain tissues, cryostat coronal and sa-
gittal sections of the cortex were obtained. Sections were incubated with monoclonal PV/SS antibodies and fluorochrome conjuga-
ted secondary antibody. Staining was analyzed under fluorescence microscape with NIH Image Analysis software.

Results: PV expression was observed to begin after P10, and SS after PN3. In CD group, density of PV and SS-positive neurons
were found to be decreased compared to control group at all ages. At PN3-5, density of SS-positive neurons was decreased in hete-
rotopic region, compared to remaining dysplastic area. In heterotopic cortex, increase in PV and SS expression was in parallel with
PN development, as it was found in control group.

Conclusion: The expression of cortical PV and SS is developmentally regulated. Onset of S5 expression occurs earlier than that
of PV. Our finding that the density of both PV- and SS-positive neurons is reduced at all ages in irradiated rats, further elucidates ab-
normalities in the GABAergic system in the in uterc irradiation model of CD.

Key Words: Cortical dysplasia, parvalbumin, somatostatin, interneuron.
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VEGF Tedauvisinin Beyin Felci Sonrasi Beyin Plastisitesi ve Fonksiyonel iyilesmeye Olan Etkileri

Restorative Effects of VEGF on Brain Plasticity and Functional Recovery After Stroke
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OZET

Amag: Daha dnce yaptigimiz calismalarda VEGF'nin (Vascular Endathelial Growth Factor) néroprotektif etki ve mekanizmalaring
VEGF transgenik fareler kullanarak beyin felci sonrasi (Kilic et al., 2006a) ve optik sinir aksotomisi sonrasi retinal ganglion hucrelerin
lizerinde calistik (Kilic et al., 2006b). Devam eden bu calismalarimizda ise subakut VEGF tedavisinin damarlagsmaya, beyin plastisitesi
ve fonksiyonel iyilesmeye olan etkilerini arastirdik..

Gereg ve Yontem: Orta serebral arterin 30 dakikalik tkanmasini takip eden 3. glinde lateral ventrikile sabitlenen miniosmotik
pompa yardimiyla C57/BL6 farelerini 30 gtin boyunca VEGF (0.003 veya 0.015 ug/gtin) ile tedavi ettik. Beyin felci éncesinden basla-
narak testlere gdre farkl glnlerde fonksiyonel iyilesmenin aragtinimasi amaciyla RotaRad (Motor koordinasyon), Grip strength (Pare-
tik kavrama glicti), Open field (Aktivite) ve elevated 0 maze (Korku) testlerini uyguladik. Deneylerin sonlandirimasindan 7 glin 6nce
akonal plastisitenin arastinimasi amaciyla kontralateral kortekse aksonal isaretleyicilerden BDA, ipsilateral kortekse Ca-Blue enjeksiyon-
lari yaptik. Bunlara ilaveten iskemik ve noniskemik bélgelerdeki yasayan hiicre sayisi (NeuN boyamasi) ve yeni kapillar (CD-31 boya-
masi) olusumunu degerlendirdik.

Bulgular: Yiksek doz VEGF (0.015 pg/gtin) ile tedavi edilmis farelerde motor fonksiyonlarin kontrole g6re zamana bagl iyilesti-
gini (Rotarod ve grip strength testleri), VEGF'nin travma sonrasi olusan korku davranismalarini iyilestirmedigini, yasayan ndéron sayisi-
nin ve iskemik bélgede damarlasmanin artugini belirledik. Iskemik olmayan bélgelerde VEGF nin damarlasma zerine bir etkisi olma-
digini gdzlemlendi. Enjekte edilen aksonal traserlerin analizleri sonrasinda kontralateral hemisferden iskemik hemisfere kortikobulbar
projeksiyonlarin arttigini belirledik.

Yorum: Bu calismada VEGF'nin doz bagimli olarak beyin felci iyilesmesine olan etkileri degerlendirildi. Elde ettigimiz bulgularimiz
VEGF'nin beyin felcinin neden oldugu davranis bozukluklarini diizelttigini ve aksonal reorganizasyon ve damarlasmay artirdigini gés-
termektedir.

Anahtar Kelimeler: VEGF, beyin felci, beyin plastisitesi, aksonal btiytime.

ABSTRACT

Objective: In our previous studies, we have analyzed neuroprotective effect- and mechanism of VEGF after focal cerebral ische-
mia (Kilic et al., 2006a) and retinal ganglion cell injury, induced by optic nerve transection (Kilic et al., 2006b) in mice. The aim of
this study is to evaluate post-acute effects of VEGF on brain plasticity and functional recovery after brain ischemia.

Materials and Methods: Three days after 30 minutes of middle cerebral artery occlusion, we have treated the C57/BL6 mice
with saline or human VEGF (0.003 or 0.015 ug/day) by using a miniosmotic pump for 30 days by intracerebroventricular infusion.
Prior to stroke and at defined time-points thereafter, animals were carried out to behavioral motor (Rotarod, grip-strength, open fi-
eld) and non-motor neuropsychological (dark-light, elevated 0-maze) tests. Seven days before finishing the experiments, a 10% solu-
tion of the axonal tracer BDA (contralateral to ischemic hemisphere) and Ca-Blue (contralateral to ischemic hemisphere) were injec-
ted into the motor cortex for tract tracing of the contralateral and ipsilateral pyramidal tracts. In addition, we have analyzed neuro-
nal survival (NeuN staining) and re-vascularization (CD-31 staining) after ischemic injury.

Results: Our results by treating animals using a high dosage of VEGF (0.015 ug/day) show that VEGF leads to a gradual impro-
vement of motor recovery, as evidenced by Rotarod and grip strength tests, which slowly evolved over 60 days poststrake. This en-
hanced motor recovery was achieved at the expense of an increased anxiety, which was noticed in VEGF-treated as compared with
sham animals. We have also observed that VEGF treatment increases the number of surviving neurons and capillaries in the ischemic
area but not in non-ischemic area. Evaluation of axonal tracers shows that VEGF treatment increases corticobulbar projections from
contralateral hemisphere to ipsilateral and contralateral.

Conclusion: We currently established dose-response relationships of VEGF's recovery-promoting actions after stroke. We provi-
de evidence that VEGF treatment improves ischemia induced behavioural abnormalities, axanal reorganization and re-vascularization.

Key Words: VEGF, stroke, brain plasticity, axonal outgrowth.
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Nogo-A Proteinin Reperfiizyon Sonrasi Hiicre Yasamina Olan Etkileri

Role of Nogo-A in Neuronal Survival in the Reperfused Ischemic Brain
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OZET

Amag: Oligodentrositler tarafindan tretilen Nogo, MAG and Ompg gibi proteinler hasar sonras| aksonlarin rejenerasyonunu en-
gellemektedirler, Daha énce yapilan calismalar Nogo-A'nin, inaktivasyonunun beyin felci sonrasinda beyin plastisitesi ve fonksiyonel
ivilesmeyi artirdigini gostermektedirler. Bununla beraber NogoA protein inaktivasyonunun reperflizyon sonrasi beyin hasarina olan et-
kileri bilinmemektedir.

Gerec ve Yéntem: Ik grup calismamizda C57BL/6j farelerinden dretilen NogoA proteinini kodlayan genleri cikariimis (knockout)
ve kontrol farelerine 30 dakikalik beyin iskemisi ve 96 saatlik reperflizyon uygulandi. NogoA knockout farelerinde &lim oranlarinin ve
olusan iskemik hasarin htiylik olmasi, NogoA proteininin hiicre yasaminda etkin rol oynayabilecegi dustincesiyle ikinci grup calismalar-
la deneylere devam edildi. Normal C57BL/6j farelerinin lateral ventrikiillerine Anti-NogoA antikoru ve kontrol IgG'yi miniozmotik pom-
pa ile beyin felcinden bir glin énce verdik ve farelerin orta serebral arterlerini 30 dakika stiresince tkadik. Yetmis iki saat sonra dene-
yi sonlandirdik. Hiicre yasami ve apoptozun belirlenmesi amaciyla NeuN ve TUNEL boyama yéntemlerini kullandik ve sterolojik analiz-
lerini yaptik. RhoA, RhoB, Rac, stres kinazlar and p53 gibi NogoA sinyal iletiminde rol oynayan molekdillerin analizleri icin Western
blot ve pull down analiz ydntemlerini kullandik.

Bulgular: Nogo-A knockout fare ve bu proteinin farmakolojik olarak inaktivasyonu metodlari kullanilarak yapilan calismalar sonu-
cunda elde ettigimiz bulgulanmiz, beyin hasar sonrasinda NogoA inaktivasyonunun nérenal 8ltim ve davranig bozukluklarini artirdigi
gozlemlendi. Bu bulgulara paralel olarak, yaptig§imiz protein analiz galismalaninda, Nogo-A proteininin inaktive edilmedigi farelerde
RhoA'nin aktif, Rac1 ve RhoB'nin ise inhike oldugunu belirlenmis olup, stres kinazlardan p38/MAPK, SAPK/JNK1/2 ve PTEN'in aktivi-
telerinde disme oldugu gézlemlenmistir. Nogo-A proteininin inaktivasyonu sonrasinda ise RhoA'nin inhibe, Rac1 ve RhoB'nin aktive
oldugu, bunun sonucu olarakta p38/MAPK ve SAPK/INK1/2 aktivitelerinde de artis belirlenmistir. Son olarak NogoA inaktivasyonu-
nun proapoptotik p53 protein ekspresyonunu artirdig da belirlenmistir.

Yorum: Elde ettigimiz bulgular, NogoA proteinin Rac1/RhoA dengesi tizerinden hiicre yasaminda rol oynadidini gostermektedir
(Kilic et al., 2010). Bu calismalarin sonucu, hala hazirda omurilik hasarli hastalann tedavisi amaciyla Faz 2 calismasinda olan Anti-NogoA
uygulamasinin dzellikle beyin felcinin akut fazinda uygulanmasinin istenmeyen yan etkiler ile sonuclanabilecegini gdstermektedir.

Anahtar Kelimeler: Aksonal reorganizasyon, beyin felci, NogoA, sinyal iletimi.

ABSTRACT

Objective: The myelin-derived proteins Nogo, MAG and OMgp limit axonal regeneration after injury. The deactivation of Nogo-
A enhances brain plasticity and functional recovery in animal models of stroke. In this study, we have investigated the roles of NogA
protein after trancient cerebral ischemia.

Materials and Methods: In a first set of studies, we submitted male Nogo-A-/- mice with a C57BI/6 strain background and the-
ir WT littermates to 30 mins MCA occlusion followed by 96 h reperfusion. In view that Nogo-A-/- animals exhibited increased dropo-
ut rates and exacerbated neuronal injury, considering that Nogo-A-/- mice might show compensatory changes that may be respon-
sible for the increased neuronal injury, we subsequently treated male C578l/6 mice with purified mouse monoclonal Nogo-A anti-
body (11C7) or control 1gG, by infusing the antibodies into the lateral ventricle ipsilateral to the stroke, antibody delivery being initi-
ated 24 h before MCA occlusion. These animals were killed at 72 h after the 30 mins of MCA occlusion. Cell survival and apoptotic
cells were analyzed by using NeuN and TUNEL stainings, following stereological analysis. The related signal transduction pathways,
including RhoA, RhoB Rac, stress kinases and p53, were analyzed by using Western blotting and pull down assays.
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Results: By using Nogo-A-/- mice and mice in which Nogo-A was blocked with a neutralizing antibody that was infused into the
lateral ventricle, we show that Nogo-A inhibition goes along with decreased neuronal survival and more protracted neurologic reco-
very. We show that in the presence of Nogo-A, RhoA is activated and Racl and RhoB are deactivated, maintaining stress kinases
p38/MAPK, SAPK/INK1/2 and phosphatase-and-tensin homolog (PTEN) activities low. Nogo-A blockade leads to RhoA deactivation,
thus overactivating Rac1 and RhoB, the former of which activates p38/MAPK and SAPK/JNK1/2 via direct interaction. RhoA and its
effector Rho-associated coiled-coil protein kinase2 deactivation in turn stimulates PTEN, thus inhibiting Akt and ERK1/2, and initiating
p53-dependent cell death.

Conclusion: Our data suggest a novel role of Nogo-A in promoting neuronal survival by controlling Rac1/RhoA balance (Kilic et
al., 2010). Clinical trials should be aware of injurious effects of axonal growth-promoting therapies. Thus, Nogo-A antibodies should
not be used in the very acute stroke phase.

Key Words: Aksonal reorganization, stroke, NogoA, signal transduction.
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OzZET

Amag;: In vitro calismalar rt-PA'nin (recombinant tissue plasminogen activator) NMDA reseptérintin NR1 alt dnitesi Uzerinden né-
ronal hasar artirdiini gostermektedir. Yapilan in-vivo calismalar da rt-PA'nin beyin hasarini NMDA toksisitesi tizerinden artirdi§i gds-
termektedir. Bu calismalar dogrultusunda NMDA'nin, rt-PA toksisitesinden sorumlu oldugu dustindlmektedir (Kilic et al., 2001; 2005).
Bizde bu calismalar dogrultusunda NMDA antagonisti olan memantinin t-PA toksisitesi Uzerine olan etkilerini arastirdik.

Gerec ve Yéntem: Bu calismada erkek C57/BL6 fareleri 4 gruba ayrildi ve fokal iskemi olusturulmasi amaciyla, orta serebral ar-
terleri 90 dakika stresince tikandi. Doksan dakikalik iskeminin hemen sonunda fareler (1) vehicle, (2) rt-PA (10 mg/kg, IV), (3) me-
mantine (20 mg/kg, IP) ve (4) memantine/rt-PA kombinasyonu ile tedavi edildi. Yirmi dort saat sonra beyin hasar degerlendirildi.

Bulgular: Doksan dakikalik iskeminin hemen sonrasinda rt-PA uygulamasinin beyin hasarint anlamli bir sekilde artirdii belirlendi.
Memantinin tek basina uygulandiginda ve rt-PA ile beraber uygulandiginda beyin hasarini etkilemedigi belirlendi.

Yorum: Elde ettigimiz bulgularimiz rt-PA'nin beyin hasarini artirdigini géstermekte olup, beklenin aksine NMDA antagonisti me-
mantinin beyin hasari ve rt-PA'nin yol actigi toksisiteyi etkilemedigi belirlendi. Bu da memantinin klinikte kullanilan trombolitiklerle be-
raber kullanilmasinin tedaviye ilave bir etki géstermeyecegini g&stermektedir.

Anahtar Kelimeler: Melatonin resetdrleri, melatonin, beyin felci, serebral iskemi.

ABSTRACT

Objective: In vitro data suggested that rt-PA (recombinant tissue plasminogen activator) may aggravate neuronal injury by en-
hancing N-methyl- D-aspartate (NMDA) receptor signalling, possibly due to cleavage of its NR1 receptor subunit. It was subsequently
shown that rt-PA treatment also potentiated NMDA toxicity in vivo when NMDA was directly applied into the brain. Based on these
data, it was hypothesized that increased NMDA receptor transmission may be responsible for the rt-PA induced aggravation of injury
after stroke (Kilic et al., 2001; 2005). We hypotesized therapeutically delivered +-PA might increase ischemic injury, which may be re-
versed by an NMDA antagonist memantine.

Materials and Methods: In this study, male C57/BL6 mice were used. The animals were divided into 4 groups, submitted to 90
mins of focal cerebral ischemia and 24 hours reperfusion. The animals were treated with (1) vehicle, (2) rt-PA (10 mg/kg, IV}, (3) me-
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mantine (20 mg/kg, IP) and (4) memantine add on to rt-PA, just after stroke onset. Twenty-four hours after ischemia, brain injury
was evaluated.

Results: rt-PA delivered immediately after reperfusion onset increased infarct volume and brain oedema at 24 hours after focal
cerebral ischemia. Memantine did not decrease infarct volume significantly, when administrated alone. In addition, memantine did
not reverse rt-PA induced brain injury.

Conclusion: We provide evidence that rt-PA increases brain injury. However, the NMDA antagonist memantine does not rever-
se rt-PA induced toxicity, indicating memantine is not attractive as add-on treatment with thrombolytics.

Key Words: Melatonin receptors, melatonin, stroke, cerebral ischemia.

Melatonin Reseptirlerinden MT1 ve MT2’nin Beyin Felci Tedavisindeki Rolleri

The Roles of Melatonin Receptor 1 and 2 in Stroke Treatment
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OzZET

Amac: Melatoninin néroprotektif etkisine yénelik bircok calisma yapilmistir (Kilic et al., 1999; 2005). Néroprotektif etkisine ara-
cilik eden antioksidan etkisinin yaninda, toksisitesinin olmamasi nedeni ile melatonin gelecekte beyin felci hastalarinin tedavisinde kul-
lanilabilecek bir molekdil olarak gérilmektedir. Melatoninin néroprotektif etkisine yénelik calismalardaki bu ilerlemelere ragmen etki
mekanizmasinin bilinmeyen ydnleri olup bunlar arastirilmaya devam edilmektedir. Bunlar arasinda, melatoninin néroprotektif etkisin-
de melatonin reseptérlerinin etkileri hakkinda bilgiler hala teoriden ibarettir. Bu calismada melatonin reseptér 1 ve 2'nin (MT1 ve MT2)
melatonin uygulamasi ile elde edilen néroproteksiyondaki etkileri arastirilmistir.

Gereg ve Yéntem: Melatonin reseptérlerinin melatonin tedavisindeki rollerinin arastinlmasi amaciyla MT1 ve MT2'yi kodlayan
genleri cikarilmis olan knockout (KO) fareler (mt1/2-/-) ve kontrol olarak da ayni genetik yapida olan reseptdr genleri ckarilmamais
C3H/HeN fareleri kullanilmistir, Dért gruba ayrilan farelere gegici 90 dakikalik orta serebral arter tikanmasini takiben, kontrol ve knoc-
kout farelerin birer gruplarina reperflizyonun hemen baslangicinda intraperitoneal olarak melatonin (4 mg/kg) tedavisi uygulandi. De-
ney baslangicindan 24 saat sonra iskemik hasarin buiyikltugu ve beyin édemi degerlendirildi.

Bulgular: Doksan dakikalik beyin felci farelerde ipsilateral korteks ve striatumnda infarkt ile sonuclandi. Beyin kan akiminda grup-
lar arasinda bir fark goriilmedi. Hasar degerlendirmelerinde knockout ve kontrol gruplan arasinda anlamli bir fark gértilmedi. Melato-
nin tedavisi reseptérlerinden badimsiz olarak hem KO hem de kontrol farelerde hasar oranini istatistiksel olarak azaltti. Bu bulgulara
ilaveten daha 6nce yapilan calismalarin aksine melatonin tedavisinin yine reseptérlerinden de bagimsiz olarak beyin ddemini azaltma-
digi gbzlemlendi.

Yorum: Bu sonuglar melatonin reseptérlerinin yoklugunun beyin felci sonrasi gelisen hasar tizerine hichir etkisinin olmadigini ve
farmakolojik melatoninin tedavisinin néroprotektif etkisinin reseptérlerden badimsiz olarak gelistigini gostermektedir. Bunlara ilave-
ten, bu ¢alisma melatoninin ve MT1 ve MT2 resetdrlerinin beyin ddemi tzerine bir etkisinin olmadigini géstermektedir.

Anahtar Kelimeler: Melatonin reseptérleri, melatonin, beyin felci, serebral iskemi.

ABSTRACT

Objective: Melatonin is a potent antioxidant with neuroprotective activity in animal models of ischemic stroke (Kilic et al., 1999;
2005), which based on its lack of serious toxicity, has raised hopes that it might be used for human stroke treatment in the future.
However, the roles of melatonin receptors (MT1 and MT2) in the neuroprotective effects of melatonin were not studied after brain
injury. In this study, we have investigated the roles of MT1 and MT2 in the neuroprotective effects of melatonin.

Materials and Methods: Adult male melatonin receptors 1-2 knockout mice (mt1/2-/-), with a C3H/HeN strain background and
their WT littermates were subjected to 90 mins MCA occlusion followed by 24 h reperfusion. The animals were divided into 4 gro-
ups and two groups of them were treated with melatonin (4 mg/kg; IP) just after 90 mins of ischemia. Twenty-four hours later, mi-
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ce were reanesthetized and decapitated. Brain sections were collected from a total of 4 equidistant brain levels 2 mm apart, which
were stained with cresyl violet for infarct volume and brain swelling analysis.

Results: Ninety min episodes of MCA thread occlusion resulted in focal infarcts of the cerebral cortex and underlying striatum.
The infarct volume and cerebral blood flow did not differ between non-treated wild-type and MT1-2 animals. Melatonin treatment
significantly decreased infarct size in wt and melatonin receptors KO animals. However, melatonin treatment had no effect on bra-
in swelling in contrast to recent studies published.

Conclusion: We provide evidence that absence of melatonin receptors 1-2 has any deleterious effect on brain injury induced by
MCAo and reperfusion. and melatonin protects the brain from ischemic injury in wt and MT1-2 knockout animals significantly, indi-
cating the neuroprotective effects of melatonin is independent from its receptors MT1 and MT2. Additionally, melatonin treatment
does not decrease brain swelling after transient cerebral ischemia.

Key Words: Melatonin receptors, melatonin, stroke, cerebral ischemia.

Sican Hipokampusuna Uygulanan Anterio-Posterior Anastomotik Ven Okliizyonu
Hiicre Kayhina Neden Olur mu?

Hippocampal Cell Loss After Anterio-Posterior Anastomotic Vein Occlusion Model in the Rat
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OZET

Amac: Uygulanan modelle, sicanlar lizerinde olusturulan iskeminin vendz kaynakl etkilerinin ortaya cikarilmasi amaclanmistir. Si-
canlarda arterial iskemi ile ilgi cok sayida galisma olmasina ragmen vendz iskemi ile ilgili calismalar oldukca azdir. Bu calismada, sican-
larda anterio-posterior anastomotik ven oklizyonu yoluyla olusturulan kortikal vendz iskemi modeli sonucunda hicre sayisinda mey-
dana gelen degisimler tespit edilmeye caligiimistir.

Gerec ve Yontem: Bu calismada 10 adet Sprague-Dawley cinsi erkek sican kulladildi. Burr-holes teknidi ile anterior ve posterior
anastomotik venler tizerine delik agildi. Gerekli inceleme ve belirlemeler yapildiktan sonra, vendz damarlarin sakrifiye islemi icin bipo-
lar koagtilasyon teknigi ve mikro makas kullanildi. Beyin érnekleri mikroskobik degerlendirmeler ve hacimsel analizler icin sirasiyla his-
topatolojik ve tarafsiz stereolojik metodlar kullanilarak incelendi.

Bulgular: Venéz iskemi sonrasinda hipokampusa ait cornu ammonis ve dentate gyrus bélgelerinde sirasiyla piramidal ve grand-
ler hticre sayisi agisindan énemli derecede kayiplar gézlendi. Bu kayiplar niteliksel olarak histolojik incelemelerde de géze carpti. Su-
nulan calisma, sicanlarda hipokampusa ait cornu ammonis ve dentate gyrus bélgelerindeki hticre kayiplarninin degerlendirilmesine y&-
nelik ilk deneysel calismadir.

Yorum: Elde edilen sonuclar sicanlarda hipokampustaki piramidal ve grantiler hticre kayiplarindan kaynaklanan sinir hasarlarinin de-
erlendirilmesinde anterior ve posterior anastomotik venlerin sakrifiye edilme isleminin deneysel bir model olarak kullanilabilecegini gdster-
mektedir. Sonug olarak, gerceklestirilen vendz iskemi modeli hipokampus parankiminde iskemik sok bulgularina ulasimasini saglamistir,

Anahtar Kelimeler: Anterio-posterior anastomotik vendz okltzyonu, hipokampal hticre kaybi, vendz iskemi modeli, sican.
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ABSTRACT

Objective: Applied model of the venous ischemia was introduced by our group to evaluate the effects of ischemia venous ori-
gin. There are many experimental studies on arterial ischemia, but there are a few studies on venous ischemia in the rats. In this
study, cell number was estimated after cortical venous ischemia model induced by anterior and posterior anastomotic veins occlusi-
on in the rats.

Materials and Methods: Ten male, Sprague-Dawley rats were used in this experiment. Small burr-holes were done over the an-
terior and posterior anastomotic veins. Bipolar coagulation technique and micro-scissor were used for sacrifice of the venous vessels
after final inspection and description. The brain specimens were evaluated by histopathological and unbiased stereological methods
for microscopic evaluation and volumetric analyzing respectively.

Results: A significant cell loss was cbserved in the pyramidal and granule cells of cornu ammonis and dentate gyrus of hippo-
campus after venous ischemia respectively. Cell loss was also pronounced even seen qualitatively at histological examination. Present
study is the first experiment about the evaluation of hippocampal cell loss in the cornu ammonis and dentate gyrus of rats.

Conclusion: Present results suggest that the sacrifice of anterior and posterior anastomotic veins can be used as an experimen-
tal rat model in the evaluation pyramidal and granule cells loss in the hippocampus that often assesses the neural damage inflicted
by this intervention. We concluded that the cause of this the tendency of hippocampus to ischemic stroke within the brain parenchy-
ma. This area is indirectly affected by the venous ischemia.

Key Words: Anterior and posterior anastomotic venous occlusion, hippocampal cell loss, rat venous ischemia model.
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OzET

Amag: Subarakncidal kanamayi (SAK) takiben clusan arter spazmina bagh olarak akut beyin hasan meydana gelmektedir. Bu ga-
lisma deneysel SAK modelinde endojen bir imidazolin reseptdr ligandi olan agmatinin baziller arter tizerine koruyucu etkisini arastir-
mak tzere planlanmistir.

Gereg ve Yontem: Erkek Wistar Albino sicanlar kontrol (serum fizyolojik), SAK ve SAK + Agmatin (40 mg/kg, IP) olacak sekilde
lic gruba ayrildi. SAK olusturmak icin 0.3 mL arteryel kan sisterna magnaya enjekte edildi. Kirk sekiz saat sonra nérolojik muayene ya-
pllarak dekapite edilen sicanlarin beyin dokular alindi ve baziller arter immunohistokimyasal olarak incelendi.

Bulgular: Beyin dokusunda baziller arter hemotoksilen eozin boyamada SAK grubunda baziller arterlerinin tunika intima tabaka-
sinda; [imenin dizglin olmadigi gérildd. Membrana elastika internanin blzusttigu ve yer yer biitlnltigiinin kayboldugdu, endotel htic-
re niikleuslar sekillerinin bozuldugu gérdldi. Tunika media tabakasindaki diz kas hiicrelerinin kasildigi ve niikleuslarinin sekil degis-
tirdigi ve gérdnumuintin irregller oldugu belirlendi. Agmatinle tedavi edilen grupta gériintd kontrol grubuna yakin idi. Ayrica SAK gru-
bunda agin artmis bulunan endotelyal nitrik oksit sentaz (eNOS) ve vasktler endotelyal blytime faktord (VEGF) immlinoreaktivitesi
agmatin tedavisiyle buiylk oranda baskiland..

Yorum: Elde edilen bulgular agmatinin SAK'da temel bozuklugun basladidi baziller arter lizerinde meydana gelen hasar 6nemli
Slclide baskilayarak koruyucu etki olusturdugunu gostermektedir.

Anahtar Kelimeler: Agmatin, subaraknoid kanama, eNOS, VEGF.
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ABSTRACT

Obijective: Acute brain injury following subarachnoid hemorrhage (SAH) is a consequence of basilary artery vasospasm. The pre-
sent study is designed to investigate the putative protective effect of agmatine, endogenous imidazoline receptor ligand, against ex-
perimental SAH.

Materials and Methods: Male Wistar Albino rats were divided into 3 groups: Control (physiological saline), SAH, SAH + Agma-
tine (40 mg/kg, IP). In order to induce SAH, 0.3 mL arterial blood was injected into the cisterna magna. Animals were decapitated
48 hours later, brain tissues and basilary artery were taken for immunchistochemistry.

Results: Hematoxilene eosin staining showed that tunica intima of basilary artery of SAH group had irregular lumen. Elastic
membrane was shrank, not intact, partially lost and shape of nuclei of the endothelial cells were changed. The smooth muscle cells
of the tunica media were contracted, shapes of nuclei were changed and the aperance were irregular. In agmatine treated group
the appearance was almost similar to that of controls. Besides, overexpression of endothelial nitric oxide sythase (eNOS) and vascu-
lar endothelial growth factor (VEGF) immunoreactivity was almost totally inhibited by agmatine treatment.

Conclusion: The findings of the present study showed that agmatine prevented the changes of the basilary artery which is a ma-
jor pathology in SAH and thereby protected against the tissue injury.

Key Words: Agmatine, subarachnoid hemorrhage, eNOS, VEGF.
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OZET

Amac: Sepsis jeneralize inflamatuvar bir yanit olup, gercek infeksiyon alaninin disindaki organ sistemlerini etkilemekte, sitokin sa-
liniminin yani sira reaktif oksijen ve azot tdrlerinin olusumuna neden olmaktadir. Etanersept, anti-TNF-c. terapisi amaciyla kullaniimak-
ta olup, inflamasyon aracili endotelyal disfonksiyonu azaltmakta, patofizyolojik kosullarda oksidatif stres olusumunu baskilamaktadir.
Bu calismada, etanerseptin sepsis ensefalopatisine olasi koruyucu etkisi biyokimyasal yontemlerle arastinildi.

Gerecg ve Yontem: Sepsis, Wistar albino sicanlarda cekal ligasyon ve perforasyon ile gerceklestirildi. Sepsis ve kontrol operasyon-
lu gruplara salin veya etanersept (1 mg/kg, IP) verildi. Cekal ligasyon ve perforasyon ile sepsis olusturduktan 24 saat sonra, sicanlar
dekapite edilerek, beyin dokulan ¢ikarildi. Bir antioksidan olan glutatyon (GSH) dizeyleri, nétrofil infiltrasyon gdstergesi olan miyelo-
peroksidaz (MPO) aktivitesi ile reaktif oksijen ve azot tdrleri kemiliminesans (KL) yéntemi ile tayin edildi. Kan beyin bariyeri gecirgen-
ligi, serum TNF-e. duizeyleri ile nérolojik skorlama tayin edildi.

Bulgular: Sepsis, GSH dlizeylerinin azalmasi (p< 0.05) ve MPO aktivitesinin artisi (p< 0.001) ile OH, H,0,, HOCI radikallerinin ta-
yin edildigi luminol aracili KL dizeyinin artmasina (p< 0.05) neden oldu. Sepsis ensefalopatisinde kan beyin bariyeri gecirgenligi art-
mis saptandi. Nitrik oksit ve peroksinitrit dtizeyleri degismedi. Etanersept uygulamasinin GSH dtizeyini yukselttigi, MPO aktivitesi, Iu-
minol aracili KL dizeyleri ile serum TNF-ct diizeylerini distrdigl saptandi. Etanerseptin kan beyin bariyeri gegirgenligini anlamli azalt-
tig tespit edildi.

Yorum: Calismanin bulgulan etanerseptin, sepsis ile olusturulan beyin hasarina antiinflamatuvar bir etki gésterdigini ve oksidatif
hasara karsl nétrofil aracill bir mekanizma ile korudugunu géstermektedir.

Anahtar Kelimeler: Sepsis, etanersept, oksidatif stres, TNF-alfa.
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ABSTRACT

Objective: Sepsis is a generalized inflammatory response, which involves organ systems remote from the locus of the initial in-
fectious insult, involves the release of cytokines and subseguent formation of reactive oxygen and nitrogen species. Etanercept, which
used as anti-TNF-c. therapy may improve inflammation related endothelial dysfunction and reduced oxidative stress in various pat-
hophysiological conditions. In this study, the putative protective effect of etanercept against sepsis-induced encephalopathy was exa-
mined using biochemical approaches.

Materials and Methods: Sepsis was introduced by cecal ligation and perforation in Wistar albino rats. Sepsis and sham operated
groups received saline either etanercept (1 mg/kg, IP) after the induction of sepsis by cecal ligation and puncture. Twenty four hours
after the surgery, rats were decapitated and brains are removed. Glutathione (GSH) levels- a key antioxidant, myeloperoxidase (MPO)
acitivity-an index of neutrophil infiltration and reactive oxygen and nitrogen species (RONS) was monitored using chemiluminescence
(CL) method, in brain tissues. Blood-brain barrier permeability, neurological score and serum TNF-ct levels are also examined.

Results: Sepsis resulted in decreased GSH levels (p< 0.05), and increased MPO activity (p< 0.001). CL levels in brain indicated the
presence of luminol enhanced oxidative stress including. OH, H,O,, HOCI radicals (p< 0.05). Blood-brain barrier permeability was al-
so increased in sepsis induced brain encephalopathy. Nitric oxide and peroxynitrite levels are not changed. Etanercept administrati-
on increased GSH levels, reduced MPO activity, luminol enhanced CL levels, serum-TNF-ct levels and blood-brain barrier permeability
significantly.

Conclusion: Findings of the present study suggest that etanercept, possesses an antiinflammatory effect on sepsis-induced bra-
in damage and protects against oxidative injury by a neutrophil dependent mechanism.

Key Words: Sepsis, etanercept, oxidative stress, TNF-alpha.
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OZET

Amag: Oksidatif stres subaraknoid kanamayi (SAK) takiben olusan akut beyin hasarinda dnemli rol oynar. Bu calismada deneysel
SAK modelinde endojen bir peptid olan nesfatinin antiinflamatuvar, antioksidatif ve antiapoptotik etkileri arastinlmistir.

Gerec ve Yontem: Erkek Wistar sicanlar dért gruba ayrildi: Kontrol (serum fizyolojik), Nesfatin (10 pg/kg, IP), SAK ve SAK + Nes-
fatin. SAK olusturmak igin 0.3 mL arter kani sisterna magnaya enjekte edildi. Kirk sekiz saat sonra nérolojik muayene yapilarak deka-
pite edilen sicanlarnin beyin dokularn biyokimyasal olarak oksidatif stres acisindan incelendi. Bir seride ise kan beyin bariyeri gegirgenli-
§i ve beyin 6demi degerlendirildi.

Bulgular: SAK gruplarinda ikinci gtinde nérolojik muayene skorlan anlamli olarak kétilesmistir. Odem gelismis, kan beyin bariye-
ri gecirgenliginde ve beyin dokusundaki proinflamatuvar sitokinlerde (TNF-ct, IL-1(, IL-6) artis olmustur. Ayrica beyin dokusunda lipid
peroksidasyonun gdstergesi olarak malondialdehid artisi ile birlikte protein karbonil icerikleri ve miyeloperoksidaz aktivitesi artarken,
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antioksidan enzimler (glutatyon, katalaz, stiperoksit dismutaz, gama-glutamil transferaz) ve nitrik oksit azalmistir. Nesfatin tedavisi
alan gruplarda ise bu degisikliklerin engellendigi gézlenmistir (p< 0.05-0.001). Ayrica SAK gruplarinda kaspaz-3 ile élclilen apoptoz
da nesfatin ile azalmistir (p< 0.01).

Yorum: Elde edilen bulgular nesfatinin antiapoptotik, antioksidatif ve antiinflamatuvar etkileriyle néroproteksiyon yaptigini gés-
termektedir.

Anahtar Kelimeler: Kan beyin bariyeri, oksidan hasar, subaraknoid kanama.

ABSTRACT

Objective: There is substantial evidence to suggest that oxidative stress plays a significant role in the development of acute bra-
in injury following subarachnoid hemorrhage (SAH). This study investigated the antioxidative, antiapoptotic and antiinflammatory ef-
fects of nesfatin, an endogenous peptide, in a rat model of SAH.

Materials and Methods: Male Wistar albino rats were divided as saline- and nesfatin (10 pg/kg, IP)-treated control and SAH
groups. To induce SAH, rats with 0.3 mL blood was injected into their cisterna magna. Forty-eight hours after SAH induction, neuro-
logical examination scores were measured and the rats were decapitated. Brain tissue samples were taken for blood brain barrier
permeability, brain water content or determination of oxidative stress markers.

Results: The neurological examination scores were increased in SAH groups on the second day of SAH induction while SAH ca-
used a significant increase in the blood brain barrier, and edema, along with increase in the levels of tissue proinflammatory cytoki-
nes (TNF-a, IL-1PB, IL-6), malondialdehyde, protein carbonyl contents, myeloperoxidase activity, glutatyon and antioxidant enzymes
(catalase, superoxide dismutase, gama-glutamy! transferase) and nitric oxide, (p< 0.05-0.001). On the other hand, in the nesfatin-tre-
ated SAH group these alterations were significantly reversed. Furthermore SAH induced apoptosis, measured by caspase-3, is also
significantly reduced (p< 0.01) with nesfatin treatment.

Conclusion: The present study suggests that nesfatin, exerts neuroprotection through antioxidative, antiapoptotic and antiinf-
lammatory properties.

Key Words: Blood brain barrier, oxidative injury, subarachnoid hemorrhage.

Agmatinin Travmatik Beyin Hasari Uzerine Koruyucu Etkisi

The Protective Effects of Agmatine Against Traumatic Brain Injury
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OzZET

Amag: Oksidatif stres ve néronal hasarin travmatik beyin hasar (TBH)'nin patogenezinde énemli rolu oldugu bilinmektedir. Bu
amacla cesitli antioksidanlarin ve néroprotektif maddenin etkileri arastinimaktadir. Bu calisma, daha 6nceki calismalarda antiinflamatu-
var ve ndroprotektif etkileri olabilecedi dustintlen agmatinin TBH'ye bagh gelisen hasarda etkinligini arastirmak lzere planlanmistir.

Gereg ve Ydntem: TBH Wistar albino sicanlarda 300 g agirhgin 1 m yukseklikten dsdrilmesiyle olusturuldu. Hayvanlar rando-
mize olarak kontrol, TBH ve TBH + agmatin olarak gruplandirildi ve tedavi hasardan sonra 48 saat slreyle (12 saatte bir) devam etti-
rildi. Bu stirenin sonunda nérolojik degerlendirmeden sonra her grup immtnohistokimyasal, biyokimyasal analizler ve kan-beyin bari-
yeri gecirgenligi degerlendiriimek Czere tekrar tic gruba aynldi.

Bulgular: TBH grubunda, nérolojik skorlarin, beyin édemi ve kan-beyin bariyeri gecirgenliginin arttidi gdzlenirken, agmatin teda-
visiyle bu etkilerin anlamli sekilde baskilandigi géruildd. Benzer sekilde, TBH'ye baglh olarak beyin dokusunda lipid peroksidasyonunun
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arttigini gdsteren ylksek malondialdehit dtizeyi, reaktif oksijen trevlerinin clusumunda artisi gésteren luminol ve lusigenin duzeyleri
ile dokuya notrofil gdgtintin arttigini gdsteren ylksek miyeloperoksidaz aktivitesi, agmatin tedavisiyle anlamli sekilde dstd. Diger yan-
dan glutatyon dtizeyleri agmatin tedavisi ile degismedi. TBH'ye bagh olarak ileri derecede artan c-fos ve GFAP ekspresyonunun da ag-
matin tedavisi alan grupta baskilanchgr grldui.

Yorum: Agmatin TBH'de hem oksidan hasar baskilayarak hem de ndronal aktiviteyi diizenleyerek koruyucu etki saglamistir.

Anahtar Kelimeler: Agmatin, c-fos, GFAP, kan-beyin bariyeri, travmatik beyin hasar.

ABSTRACT

Objective: Oxidative stress and neuronal injury has an important role in the pathogenesis of traumatic brain injury (TBI). There-
fore, various antioxidants and neuroprotective agents has been investigated. The present study was designed to evaluate the effect
of agmatine which has been proposed as an antiinflammatory and neuroprotective, against TBlHinduced damage.

Materials and Methods: Traumatic brain injury (TBI) was induced by dropping 300 g weight from 1 m height. Rats were ran-
domly grouped as control, TBI and TBI + agmatine (40 mg/kg, IP) and treatment continued within 48 hours (12 hours apart) after
the injury. At the end of this period after the neurological examination each group again divided into three groups for immuhistoc-
hemical, biochemical analysis and for determination of blood brain barrier permeability.

Results: Neurological scores, brain edema and blood brain barrier permeability were increased in TBI groups whereas agmatine
treatment significantly suppressed these effects. Similar to that, malonedialdehyde (index for lipid peroxidation, luminol, lusigenin
chemiluminescence and myeloperoxidase activity (index for neutrophil infiltration) which were increased due to TBI were decreased
by agmatine treatment. On the other hand, agmatine treatment had no effect on glutathione levels. The overexpression of c-fos and
glial fibrillary acidic protein (GFAP) in TBI was also inhibited in agmatine treated groups.

Conclusion: Agmatine has a protective effect both by inhibiting oxidative damage and by modulating neuronal activity in TBI.

Key Words: Agmatine, blood brain barrier, c-fos, GFAP, traumatic brain injury.

Koronin 1A ifadesinin Normal ve NF1 Hastalarina Ait Schwann Hiicrelerinde Gosterilmesi

Detection of Coronin 1A Expression in Normal and NF1 Patient's Schwann Cells
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OZET

Nérofibromatozis tip 1 (NF1), deride pigmentasycn bozukluklar, iskelet ve kardiyovaskdiler sistemlerin tutulumlarinin yani sira si-
nir sisteminde timdrlesmeye yatkinlikla karakterize otozomal dominant kalitilan bir hastaliktir, Nf1 gen trdnu nérofibromin hticre co-
Galmasi, farklilasmasi ve morfogenezini kontrol eden Ras sinyal yolaginin negatif diizenleyicisiclir. Nérofibromin mutant ise Ras hipe-
raktiftir ve Ras etkilestigi diger proteinleri strekli uyarir. Bu degisiklikler sonucu hticreler kontrolsliz cogalmaya itilir. Bu nedenle Nf1
tlmdr baskilayici gen olarak siniflandinimaktadir. Ras sinyal yolagi elemanlarindan Protein Kinaz C'nin Koronin 1B proteinini fosforla-
yarak, Koronin 1B ile etkilesen Arp2/3'tn hicre iskeleti proteinlerinin yapilanmasini diizenledidi bilinmektedir. Benzer yapidaki Koro-
nin 1A da hticre iskeletinin ana bilesenlerinden olan aktin filamentlerinin organizasyonunu diizenleyen proteinlerdendir. Ozellikle im-
mtin sistem hticrelerinden makrofajlarda fagozom olusumunda ve fagozomun lizozom ile birlesmesi stirecinde Koronin 1A aktif rol
oynar. Merkezi sinir sistemindeki monontkleer fagositik hticreler olan mikroglialar icin Koronin 1A'nin hticre belirteci oldugu gésteril-
mistir. Fagositik mikroglialar kadar olmamakla birlikte, periferik sinir sistemi hticrelerinden Schwann htcreleri de hareket ederek ak-
son boyunca lerler, béylece aksonun karunmasini sadlarlar. Nérofibromlarin baskin hticre grubu Schwann hicreleridir. Ozellikle Nf1
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-/~ Schwann hucrelerinin timér gelisiminden sorumlu oldugu bilinmektedir. Bu calisma kapsaminda Koronin 1A'min hticre kdltdrinde-
ki ve NF1 zemininde gelismis norofioromdaki Schwann hticrelerinde varligini, yerlesimini ve ifade dlizeyini arastirdik. Koronin 1A ifa-
desinin timdr dokusuna ait Schwann hdcrelerinde normal Schwann hticrelerinden daha duistik oldugunu gésterdik. Bulgularimiz da-
ha dnce degigik tlimér tiplerinde yapilmis alismalara uyumlu bulunmustur ve ileride farkl NF1 timérlerinde yapilacak arastirmalara
temel olusturacaktir.

Anahtar Kelimeler: Koronin 1A, Schwann hicresi, Nérofibrom.

ABSTRACT

Neurofibromatosis type 1 (NF1), is an autosomal dominant inherited disorder characterized by pigmentation abnomalities, failu-
re of skeleton and cardiovascular system together with predisposition of tumorogenesis. Nf1 gene product neurofibromin is negati-
ve regulator of Ras that controls cell proliferation, differentiation and morphogenesis. Mutant neurofibromin will hyperactivate Ras
and stimulate proteins interacted with Ras which are important for cell proliferation and tumor formation. Therefore Nf1 is classifi-
ed as tumor suppressor gene. Protein Kinase C, a member of Ras signal pathway regulates Coronin 1B and Arp2/3 proteins which
are essential for cytoskeletal organization. Coronin 1A is a protein that structurally similar to Coronin 1B is also known as the actin
regulating protein that direct organization of the actin cytoskeleton. In macrophages Coronin 1A plays an important role in the mec-
hanisms of phagosome and the lysosomal complex formaticn. Recently it has been shown that Coronin 1A is expressed at the high
level in the microglia, which are mononuclear phagocytic cells found in central nervous system and serve as microglial marker.
Schwann cells, which are not as motile as microglia, are exist in peripheric nervous system and move along the axons. Schwann cells
are predominant cell population of the neurcfibromas and Nf1-/- Schwann cells are responsable for tumorogenic progression.

In this study existence, location and the expression level of Coronin 1A was investigated in Schwann cell cultures and Schwann
cells of NF1 associated neurofibroma. Our results are correlated with previous studies which has been done on differant tumors in li-
terature and will provided an avenue of studies on different type NF1 tumors.

Key Words: Coronin 1A, Schwann cell, Neurofibroma.
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OzET

Amac: GAERS (genetic absence epilepsy rats from Strasbourg) bir absans epilepsi modelidir. Son zamanlarda yapllan calismalar-
da absans epilepside hipokampustaki néronal a§ dikkati cekmektedir. Beyinde GABA glutamik asit dekarboksilaz (GAD) enzimi araci-
Igi ile glutamattan sentezlenmektedir. Yapilan calismalarda hipckampus mossy lif terminallerindeki (MLT) GABA ve GAD'in konvlilzif
ndbetlerden sonra artis gosterdigi saptanmistir. Bu calismada Wistar albino ve GAERS sican hipokampusu MLT'de GAD enziminin var-
hgini arastirmak ve iki grup arasinda yogunluk farki olup olmadigini saptamak amaclanmistir.

Gerec ve Yontem: Perflizyon fiksasyonu yapildiktan sonra beyin dokulari (kontrol, n= 4; GAERS, n= 6) cikarildi. Hipokampusun
vibratom kesitlerinden CA3 ve dentat girus {DG) bélgeleri aynildi. Rutin elektron mikroskobik takip islemi uygulandiktan sonra doku-
lar epona gémuildu. ince kesitler GAD 65/67 primer antikoru ve 10 nm altin partikdlleri bagli sekonder antikor ile inklibe edildi. Ke-
sitler gecirimli elektron mikroskobu ile incelendi. Niceliksel analiz icin “NIH Image Analysis” gérdintd analiz programi kullanildi.

Bulgular: Her iki grup hipokampusunda CA3 ve DG MLT'de GAD 65/67 imminreaktivitesinin pozitif oldugu gézlendi. Kontrol ve
GAERS hipokampusunun her iki bolgesinde veziktler GAD 65/67 immiin-isaretlenme yogunluklar arasinda istatistiksel olarak anlam-
Il fark bulunmadi.

L
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Yorum: Bu calismanin sonuclari, GAERS ve Wistar MLT'de daha dnceki calismalanmizda saptanan GABA'nin GAD enzimi tarafin-
dan sentezlendigini distindlirmektedir. Bu galismada MLT'de konvtilzif ndbetler sonucu artan GAD'In genetik absans epilepsili sican-
larda kontrollere gére artmadigi goézlenmistir.

Anahtar Kelimeler: GAERS, glutamik asit dekarboksilaz (GAD), hipokampus, immUnsitokimya, mossy terminali.

ABSTRACT

Objective: GAERS (genetic absence epilepsy rats from Strasbourg) is @ model of absence epilepsy. Neuronal network in the hip-
pocampus have recently received attention in absence epilepsy. Glutamic acid decarboxylase (GAD) enzyme synthesizes GABA from
glutamate in the brain. Studies showed that GABA and GAD in mossy fiber terminals (MFT) increase after convulsive seizures. We ai-
med to investigate the presence of GAD in MFTs of the hippocampus of Wistar albino rats and GAERS and whether there is a diffe-
rence in the density of the enzyme between two groups.

Materials and Methods: After perfusion fixation, brain tissues (control, n= 4; GAERS, n= 6) were removed. Vibratome sections
of hippocampal CA3 and dentate gyrus (DG) regions were dissected. Tissues were processed for electron microscopy and embedded
in epon. Thin sections were incubated with ant-GAD65/67 antibody and secondary antibody conjugated to 10 nm gold particles. Sec-
tions were examined with a transmission electron micrescope. “NIH Image Analysis” program was used for the quantitative analysis.

Results: GADG5/67 immunoreactivity was positive in CA3 and DG MFTs in the hippocampus of both groups. The difference in
the vesicular density of GAD&5/67 immunolabeling in CA3 and DG regions between control and GAERS hippocampus was not sta-
tistically significant.

Conclusion: We suggest that GABA in MFTs of Wistar and GAERS hippecampus, reported in our previous studies, was synthe-

sized by GAD. It was observed that GAD, which was reported to be increased in the hippocampal MFTs after convulsive seizures,
was not found to be increased in genetic absence epilepsy rats compared to Wistar rats.

Key Words: GAERS, glutamic acid decarboxylase (GAD), hippocampus, immunocytochemistry, mossy terminal.

Lezyonla indiiklenen Yapisal Plastisite Siirecinde Prenatal Stresin Tetikledigi CREB Aktivasyonu
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OZET

Amac: Barrel korteks; plastisitenin do§umdan eriskin déneme kadar incelenebildigi birkag kortikal sahadan birisidir. Dogum son-
rast {P) ilk 4 guin icinde biyiklar hasarlanirsa; buradan gelen duyusal liflerin kortekste sonlandigi alanlar kugtlerek, komsu biyiklardan
gelen talamo-kortikal lifler tarafindan isgal edilir. CREB {(cAMP"ye yanit veren elemente baglanici protein) ailesi transkripsiyon faktdr-
leri; sinaptik plastisitede rol alan genlerin ifade edilimini duzenler ve aktivasyonu igin fosforilasyonu gereklidir. Bu calismada, prenatal
stres maruziyetinin lezyonla indiklenen plastisite tizerindeki etkilerini arasurmak amaciyla; barrel korteksteki fosforile CREB (fCREB)
dtizeyleri incelenmistir.

Gerec ve Yontem: Wistar rat embriyolari; trigeminal nérogenezis dénemi esnasinda (E12-E17), 3 saat stireyle immobilizasyon
stresine maruz birakildi. Stres ve kontrol gruplarindan altisar yavru hipotermi ile anestezi edilerek (P1); orta siradaki biyik folikdilleri ko-
terize edildi. Barrel gelisimlerini tamamlayan (P10} yavrular; servikal dislokasyonla dldirdldd. Lezyonun ayni ve kars! tarafindaki barrel
korteksten alinan dokular swi nitrojende donduruldu. Homojenizatlardaki fCREB seviyeleri ELISA kiti ile Glgiildi ve protein konsantras-
yonlar Bradford yontemi ile hesapland..

Bulgular: Uygulanan stres protokold; vicut agirhg bagina dtisen adrenal agirhdini anlamli diizeyde (p< 0.01) arttirdi. Kontrol
gruplanindaki fCREB dtizeyleri, lezyonun ipsilateral (0.77 + 0.17 U/ug protein) ve kontralateral korteksinde (0.66 + 0.19 U/ug prote-
in) benzer olarak bulundu. Ancak stres grubunda, ipsilateral taraftaki CREB aktivasyonu (3.11 £ 0.78 U/ug protein) kontralateral kor-
tekse (0.52 + 0.13 U/ug protein) kiyasla anlamli diizeyde ylixsekti.
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Yorum: Prenatal stresle tetiklenen CREB aktivasyonu; strese bagl hasarin tamirinde rol oynayan genlerin transkripsiyonunda hem
aktive edici hem de baskilayici olabilir. Bu nedenle, spesifik bir bélgede gézlenen CREB aktivasyonunun etkilerini ortaya koyabilmek
icin; aktive olan hedef genlerin ve olusturduklan yapisal ve fonksiyonel degisikliklerin de incelenmesi gerekmektadir.

Destek: 1095027 nolu TUBITAK projesi ile desteklenmistir.

Anahtar Kelimeler: CREB, prenatal stres, barrel, korteks.

ABSTRACT

Objective: Barrel cortex is one of the few cortical areas where plasticity lasts from birth to adulthood. If whiskers are lesioned
between P1-P4, cortical space devoted to afferents from damaged whisker shrinks and occupied by thalamocortical afferents from
neighboring whiskers. The family of CREB (cAMP response element-binding protein) transcription factors regulates expression of ge-
nes involved in synaptic plasticity and its activation requires phosphorylation. In this study, phosphorylated CREB (pCREB) levels in so-
matosensory cortex of rats were examined to test the effects of prenatal stress on lesion-induced plasticity.

Materials and Methods: Wistar rat embryos were exposed to immobilization stress during trigeminal neurogenesis period (E12-
E17). for 3 hours. The center row whisker follicles of six pups from stress and control groups were electro-cauterized under hypot-
hermia, at P1. After completion of barrel formation (P10), pups were sacrificed by cervical dislocation. Homogenates from ipsilateral
and contralateral barrel cortex were used to measure pCREB level with an ELISA kit and protein concentrations were determined by
Bradford method.

Results: In stressed pups, adrenal/body weight ratios was significantly higher (p< 0.01). In control group, pCREB level was found
similar in ipsilateral (0.77 + 0.17 U/ug protein) and contralateral cortex {0.66 + 0.19 U/ug protein). However, in stress group, CREB ac-
tivation was significantly higher in ipsilateral side (3.11 + 0.78 U/ug protein) than contralateral side (0.52 + 0.13 U/ug protein).

Conclusion: Prenatal stress-triggered activation of CREB might serve as both transeriptional activators and repressors for genes
repairing stress-induced damage. Thus, identification of downstream target genes and consequent changes on structure and functi-
on of neuro-circuitry is crucial in revealing region-specific recruitment of CREB.

Key Words: CREB, prenatal stress, barrel, cortex.
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OZET

Amagc: Kortikal displazi, beynin gelisimsel bir malformasyenudur ve cocukluk déneminde epilepsilere neden olabilmektedir (1).
Kannabinoid-1 reseptdriiniin (CB1R) kortikal gelisimde néronlanin gécu icin sinyal gérevi géraligu distindlmektedir (2). Melatonin ce-
sitli nérotoksinlerle olugan hticre élimlerinden, néronlan koruyucu etki géstermektedir (3). Bu calismanin amaci kortikal displazide,
melatonin ile kannabinoid-1 reseptér iliskisini arastirmaktir.

Gereg ve Yontem: On dokuz adet Wistar tirdi disi sican kullanildi. Hamile sicanlara gebeligin 15. gtintinde intraperitoneal (IP)
karmustin (DNA alkilleyici ajan) enjeksiyonu yapildi (4). Bes deney grubu olusturuldu; kontrol (herhangi bir mudahalede bulunulma-
dr), melatonin kontrol (15. glinden doguma kadar IP 10 mg/kg melatonin verildi), etanol kontrol (15. glinden doguma kadar IP 2
ml/kg etanol verildi), karmustin (15. gtinde IP 20 mg/kg karmustin verildi), karmustin + melatonin (15. gtinde 20 mg/kg karmustin,
15. gtinden doguma kadar 10 mg/kg melatonin verildi). Yenidogan sican beyin dokular hematoksilen-eozin, luksol fast blue ve CB1R
immuinhistokimya boyamasi yapilarak isik mikroskobunda incelendi.
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Bulgular: Karmustine maruz birakilan gruplardaki yenidogan beyin kesitlerinde, kontrol gruplarina gére CB1R ekspresyonunun
azaldigi gériildd. Karmustin ile birlikte melatonin uygulanan deney grubunda kortikal gelisimin daha iyi oldugu ve CB1R ekspresyonu-
nun daha fazla oldugu gézlendi.

Yorum: Kortikal displazi olusum mekanizmalar icinde CB1R sentez azalimi olabilir. Melatoninin kortikal displazi gelisimini &nleye-
rek, CB1R sentezindeki dtististi 6nledigi distinilmektedir,

Anahtar Kelimeler: Kannabinoid-1 reseptér, kortikal displazi, melatonin.

ABSTRACT

Objective: Cortical dysplasia is a malformation of the cortex of the brain which can lead to pediatric epilepsy. Cannabinoid-1 re-
ceptor (CB1R) has a task as a signal for the migration of neurons in the development of cortical. Melatonin protects neurons from
cell death induced by several neurctoxins. The aim of this study was to investigate the relationship between melatonin and cannabi-
noid-1 receptor in cortical dysplasia.

Materials and Methods: 18 Wistar female rats were used. Pregnant rats were given intraperitoneal injections of carmustine on
embryonic day 15 (E15). Five experimental groups were created; contral (no intervention was found), melatonin control (from 15th
day until the birth, 10 mg/kg IP melatonin was used), etanol control (from the 15t day till birth 2 mL/kg IP etanol was used), car-
mustine (20 mg/kg IP carmustine was used on the 15t day), carmustine + melatonin (on the 15th day 20 mg/kg carmustine, and
from the 15t day until birth, 10 mg/kg melatonin was used). Offspring rat brain tissue sections were evaluated under light micros-
copy with hematoksilene-eosin, luxol-fast blue and immunohistochemistry.

Results: Decreased numbers of CB1R have been noted in carmustine exposed groups, compared with those in controls groups.
The better cortical development was observed in melatonin with carmustine given experimental group. In this group the number of
CB1R was more greater.

Conclusion: There may be a decrease in cortical dysplasia formation mechanisms of CB1R synthesis. It is thought that with the
effect of cortical dysplasia developmental prevention of melatonin, it has a healing effect of CB1R receptor synthesis.

Key Words: Cannabinaid-1 receptor, cortical dysplasia, melatonin.

Yenidogjan Ratlarda Kortikal Displazi Moadelinde Melatoninin Davramis Degisiklikleri Uzerine Etkileri

Effects of Melatonin on Behavioral Changes in Neonatal Rat Cortical Dysplasia Model

Hasan Hiiseyin Karadeli', Signem Eyl'.iboglue, Berrin Aktekin’, Ertugrul Kihc2, Bayram Yilmaz®, Canan Aykut Bingtil‘l
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OZET

Amac: Bu calismada, melatoninin yenidogan rat kortikal displazi modelinde aktivite ve anksiyete davranislar Uzerine etkilerinin
arastinimasi amaclandr.

Gereg ve Yéntem: Bu calismada yenidogan Sprague-Dawley ratlar kullanildi. On dért adet bir gtinltik ratta, kafatasinin sag tara-
finda bregma ve lambda arasinda doldurulmus bir prob ile 5 saniye streyle kortikal lezyon olusturuldu. Diger bir grup hayvan ise kont-
rol grubu olarak ayrildi (n= 7). Lezyon olusturulduktan 10 glin sonra uygulanmaya baslanan melatonin (4 mg/kg/guin, IP) (g hafta
stireyle devam ettirildi. Kontrol ve kortikal displazi grubuna ise sadece tasit soltisyonu (salin icerisinde %10 etanol) ayni yolla (IP) ve-
rildi. Son melatonin uygulamasindan 24 saat sonra (32. gun), tim ratlara acik alan (aktivite) ve “elevated plus maze" (anksiyete) test-
leri kér olarak uyguland.

Bulgular: Kortikal displazi lezyonlu ratlarin agik alanda ok daha az zaman gegirdigi belirlendi (p< 0.01). Agik alanda hayvan ak-
tivite stiresi melatonin tedavisinden sonra kentrol grubu ile karsilastinldiginda anlamh sekilde artti (p< 0.01). Benzer sekilde, anksi-
yete skor degerleri kortikal displazi grubunda artti (p<0.01) ve bu etkinin melatonin uygulamasindan sonra ortadan kalktigr gézlen-
di (p< 0.05).
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Yorum: Bu calismanin én bulgular, kortikal displazinin ratlarda gelisme déneminde anksiyete ve aktivite azalmasina neden oldu-
gunu gostermektedir. Bu davranis bozulmalarinin dizeltiimesinde melatoninin yararli etkilere sahip oldugu gézlenmistir.

Anahtar Kelimeler: Displazi, melatonin, yenidogan rat ve davranis.

ABSTRACT

Objective: We have investigated effects of melatonin administration on activity and anxietic behavior in neonatal rat freezing
microglia model.

Materials and Methods: Newborn Sprague-Dawley rats were used in this study. On postnatal day 1, one freeze lesion was car-
ried out on 14 rats between bregma and lambda on the skull in the right hemisphere for 5 seconds using a cooled steel probe. Anot-
her group of neonatal rats served as control group (n= 7). Melatonin treatment (4 mg/kg/day, IP) was started ten days after induc-
tion of cold injury and continued for three weeks. Control and cortical dysplasia groups received vehicle solution (10% ethanol in sa-
line). Animal activity and anxiety were analyzed by using open field and elevated plus maze tests 24 h after the last melatonin admi-
nistration (day 32) in a blind manner.

Results: It was observed that cortical dysplasia induced animals spent significantly less time in the open field area (p< 0.01). The
time spent in the open field area was significantly elevated in the melatonin-treated animals compared to the control group (p< 0.01),
Anxiety scores in the cortical dysplasia group was increased (p< 0.01), and this effect was reversed by administration of melatonin
(p< 0.05).

Conclusion: Our findings show that cortical dysplasia results in anxiety and reduced activity in developing rats. We suggest that
melatonin has beneficial effects in reversing these behavioral deficits.

Key Words: Cortical dysplasia, melatonin, neonatal rat and behavior.

Aktive Protein C’nin “Nuclear Factor E-2 Related Factor-2” Niikleer Translokasyonuna ve
Ekspresyonuna Etkisi

Effects of Activated Protein C on Nuclear Translocation and Expression of Nuclear Factor E-2
Related Factor-2

Kemal Ugur Tiifekci, Sermin Genc
Dokuz Eylul Universitesi, Saglik Bilimleri Enstitusi, Sinirbilimleri Anabilim Dali, lzmir, Turkiye

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

OZET

Amag: Aktive protein C (aPC), sepsis modellerinde antiinflamatuvar etki gésteren antikoagdilan bir proteindir. Nikleer faktcr-E2-
Related Factor-2 (Nrf2), hiicre icindeki antiinflamatuvar yollar arasindaki araci bir transkripsiyon faktériduir ve ilgili genlerin promoter
bdlgesinde bulunan antioksidan yanit verme elemani dizisine baglanir. Bu calismadaki amag aPC ve Nrf2 transkripsiyon faktérii ara-
sindaki etkilesimin belirlenmesidir.

Gereg ve Ydntem: Bu calismada N3 fare mikroglia hticreleri aPC'nin degisik dozlarinda ve pezitif kontrol olarak tert- butylhyd-
roxyquinone ile kiiltdr edildi. Sonrasinda, hdcrelerin niikleer ekstraktlarini kullanarak ELISA tabanli Nrf2 aktivasyon deneyi yapildi. Ar-
dindan, hticreler lamel Uzerine ekilerek Nrf2'nin niikleer translokasyonunu gériintiilemek igin immiinfloresan boyama yapildi. Doz ve
zamanin belirlenmesinin ardindan, Nrf2'nin hedef genleri olan hemeoxygenase-1 ve NAD(P)H: quinone oxidoreductase-1'nin gPCR ile
ekspresyon analizleri yapildi. Ayrica aPC ile kiiltir edilen hticrelerde lipopolisakkarit uyarimina karsi salinan sitokin diizeyleri ELISA ile
Sledildu.

Bulgular: Aktivasyon deneyinin sonucuna gére aPC Nrf2'nin nikleusa translokasyonunu saglamistir. Ayrica bu translokasyon im-
muinfloresan boyama ile de konfirme edilmistir. Bunun &tesinde, qPCR sonuglarina gére Nrf2 hedef genleri ve Nrf2 ekspresyonlarin-
da artis gdzlenmistir. Son olarak, aPC ile kdilttir edilen hicrelerde sitokin salimminin azaldigi gérldi.

Yorum: Bu calismamiza gdre aPC antiinflamatuvar etkilerini gasterirken Nrf2 yolagini kullanmaktadir. Bu mekanizma sayesinde
ve dnceki calisma sonuglarina gdre aPC, merkezi sinir sistemi i¢in yeni bir antiinflamatuvar ajan olarak kullanilabilecektir.

Anahtar Kelimeler: Aktive protein C, mikroglia, Nrf2.
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ABSTRACT

Objective: Activated protein C (aPC) is an anticoagulant protein which has been shown to have anti-inflammatory effects in sep-
sis models. Nuclear Factor-E2-related factor-2 (Nrf2) is the mediator of ant-inflammatory pathways in the cell, binding to antioxidant
responsive element sequence in the promoter. The aim of this study was to determine the interaction between the aPC and the Nrf2
transcription factor.

Materials and Methods: In this study, N9 murine microglial cells were cultured in several doses of aPC and in tert-butylhydroxy-
quinone as a positive control. Next, ELISA based Nrf2 activation assay was made using nuclear extracts. Then, cells were seeded on
slides and stained against Nrf2 to visualize the translocation into nucleus. After the determination of dose and time, expression le-
vels of target genes for Nrf2, which are hemeoxygenase-1, NAD(P)H: quinone oxidoreductase-1 and Nrf2 were evaluated by gPCR.
Lastly, cytokine levels of cells cultured with aPC to lipopolysaccharides were measured by ELISA.

Results: Activation assay showed that aPC induced Nrf2 translocation into nucleus, which was also confirmed by immunofluores-
cent staining. Moreover, based on gPCR data, expression of target genes and Nrf2 were increased by aPC. Finally, aPC caused dec-
reased levels of cytokines in lipopolysaccharide cultured cells.

Conclusion: According to this study, aPC uses Nrf2 pathway for its anti-inflammatory effects. Owing to that mechanism and pre-
vious findings, aPC can be novel ant-inflammatory agent for Central Nervous System.

Key Words: Activated protein C, microglia, Nrf2.

Mikroglial Hiicrelerin Endotoksine Karsi mikroRNA Yaniti

microRNA Response of Micraoglial Cells to Endotoxemia

Kemal Ugur Tiifekei, Serpen Durnaoglu, Sermin Geng, Kemal Kiirsad Geng
Dokuz Eylal Universitesi, Saglik Bilimleri Enstitiist, Sinirbilimleri Anabilim Dal, lzmir, Ttrkiye

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

OZET

Amac: Mikroglial hiicreler merkezi sinir sistaminin (MSS) hematopoetik kdkenli immin hicreleridir. MSS'nin yerel makrofajlar ola-
rak gdrev yapmakta ve pek cok nérodejeneratif hastaligin patogenezindeki inflamasyonda yer almaktadir. MikroRNA'lar (miRNA)
post-transkripsiyonel regtilasyon mekanizmalarinda rol alan kodlanmayan kiiglik RNA'lardir, Bu calismamizda, mikroglial hiicrelerde
inflamasyon ile iliskili miRNA'larin belirlenmesi amaglanmigtir.

Gerec ve Yéntem: Bu calismada, N9 fare mikroglia hticre hatti kullanildi. Hiicreler duistik miktarda serum iceren ortamda lipopo-
lisakkarit ile keiltur edildi. Sonrasinda total RNA izolasyonu yapildi ve RNA érnekleri miRNA array analizine gonderildi.

Bulgular: miRNA array analizine gére endotoksinle uyanmla 30 adet anlamli olarak dedisen miRNA belirlendi. Bunlarin 18'inde
miRNA'nin ekspresyonu artarken, 12'sinde azalma saptandi. Belirlenen miRNA'lar igerisinden ekspresyonu azalan mir-101a, mir-140
ve mir-324-3p, sitokinlerden IL-1p'nin, kemokinlerden de CXCL10 ve CCL4'tn mRNA'lanina baglanamayip sitokin ve kermnokin salinimi-
ni artirmaktadir. Artan miRNA'lardan da mir-503 ve mir-93 LBP ve TREM-2 mRNA'larini hedefleyerek mRNA ekspresyonlarini baskila-
maktadir.

Yorum: Bu calismanin sonucunda mikroglial aktivasyonla iliskili miRNA'lar karakterize edilmistir. Sonuglanmiz mikreglial gen du-
zenlenmesinde 6zgul immtinregulatuar mikroRNA'larin rol oynayabilecedini gstermektedir. Bu sonuclarin konfirme edilmesi igin an-
lamli degisim gésteren miRNA'larin her birinin kantitatif PCR ile analizine gereksinim vardir.

Destek: Bu calisma 1095421 proje numarasiyla TUBITAK tarafindan desteklenmistir.

Anahtar Kelimeler: inflamasyon, mikroglia, mikroRNA,

ABSTRACT

Objective: Microglial cells are the hematopoietic originated immune cells of the central nervous system (CNS). They are resident
macrophages of CNS and play a role in inflammation mechanism of the most of neurodegenerative diseases. MicroRNAs (miRNAs)
are the non-coding small regulatory RNAs playing role in posttranscriptional regulation. The aim of this study was to determine the
inflammation related miRNAs in microglial cells.
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Materials and Methods: In this study, N9 murine microglial cell line was used. Cells were cultured with lipopolysaccharide (LPS)
in reduced serum media. Then, the total RNA was isolated and RNA samples were sent to miRNA array analysis,

Results: According to miRNA array analysis, 30 significantly changed miRNAs are detected as a result of stimulation with endo-
toxin. The expression of miRNA increased in 18 and decreased in 12 of 30 detected miRNAs. Of detected miRNAs, mir-101a, mir-140
and mir-324-3p, which have been found to be downregulated, cannot bind to mRNAs of chemokines CXCL10 and CCL4, and cyto-

kine IL-1f and therefore cannot suppress the mRNA expression. Also, of increased miRNAs, mir-503 and mir-93 target to LBP and
TREM-2 mRNAs and suppress the expression.

Conclusion: Our results show that immunoregulatory miRNAs may have roles in microglial gene regulation. In order to verify the
results, expression analyses of each significant miRNA will be performed with quantitative PCR.

Support: This study was funded by TUBITAK with the project number of 1095421.
Key Words: Inflammation, microglia, microRNA.

Aktive Protein C’nin SHSY-5Y Hiicre Hatlarinda Oksidatif Strese Karsi Koruyucu Etkisi

Protective Effects of APC Against Oxidative Stress an SHSY-5Y Cell Line

Serpen Durnaoglu, Sermin Geng
Dokuz Eylil Universitesi, Saglik Bilimleri Enstitust, Sinirbilimleri Anabilim Dali, lzmir, Turkiye

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

OzZET

Amag: Aktive protein C (APC) antikoagilan ve sitoprotektif etkiye sahip bir proteazdir. Néron ve endotel hiicrelerini cesitli yara-
lanmalardan kerudugu bilinmektedir. Ayrica, iskemi ve multipl skleroz rodent hayvan modellerinde beyin hasarini azaltud gérdlmds-
tdr. Oksidatif stres, serbest radikaller ve peroksitlerin dretilmesi sonucu hticre komponentlerine zarar vermesi ile meydana gelir. Boy-

lece farkh hlicre cesitlerinde tahribata yol acar. Bu calismada amag, paraquat (PQ) ile muamele edilmis SHSY-5Y néroblastom hicre
hattinda APC'nin koruyucu etkisini incelemektedir.

Gereg ve Yontem: Calismamizda, SHSY-5Y hicre hatti kullanildi, %10 FBS, %1 L-glutamin iceren DMEM-F12 ortamlarinda kiil-
tir edildi. Hucreler 96 kuyucuklu plak iceren plakalara her bir kuyucuga 10.000 hiicre gelecek sekilde ekildi. APC'nin 1 pg/mL, 5
Hg/mL ve 10 pg/mL dozlan ortamlara uygulandi. APC 6n uygulamasindan sonra ortamlara 500 UM ve 1000 UM PQ olacak sekilde

eklendi. Hucreler 24 saat bir gece inkibasyona birakildi ve inklibasyon sonrasinda PQ'nun sitotoksik etkisini incelemek tizere Laktat
Dehidrojenaz Testi (LDH) testi yapildi.

Bulgular: Calisma sonucunda, APC'li ortamda bulunan ve 1000 uM PQ ile muamele edilmis hticre éliminde énemli bir azalma
g6ruilmustdr.

Yorum: Bu calisma sayesinde, APC'nin PQ'nun sitotoksik etkisine karsi koruyuculugunu saglayan mekanizmalarin incelenmesine
dayali yeni bir calisma alani olusmustur.

Anahtar Kelimeler: Aktive protein C, oksidatif stres, néroproteksiyon.

ABSTRACT

Objective: Activated protein C (APC) is a protease that has both anticoagulant and cytoprotective activities. It is known to be
protective for neurons and endothelial cells from different kinds of injuries. According to models of ischemia and multiple sclerosis
in rodents, APC also decreases brain damage. Oxidative stress is caused by production of free radicals and peroxides, which are harm-
ful for the cell components therefore result in destruction of multiple cell types. In this study, the aim is to search for the protective
effects of APC on the SHSY-5Y neuroblastoma cell line after the paraquat (PQ) treatment which is highly toxic for human beings.

Materials and Methods: In the study, SHSY-5Y cell line was used. They were cultured in DMEM-F12 medium which involved %10
FBS, %1 L-glutamine. Then, cells were seeded in 96-well plate as 10.000 cells/well. Next, they were exposed to different doses of APC
like 1 pg/mL, 5 pg/mL and 10 pg/mL. 30 minutes after APC pre-treatment, 500 uM and 1000 uM PQ was added into the wells, Fol-
lowing 24 hours incubation of cells, in order to test the cytotoxic effects of PQ, lactate dehydrogenase test (LDH) test was applied.

Results: In our study, we found significant decrease of cytotoxicity on the cells which were exposed to 1000 uM PQ with APC.
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Conclusion: With reference to our study, APC has protective effects on the cytotoxicity of PQ which results in a new study area
in terms of searching for the mechanism of this affect.

Key Words: Activated protein C, oxidative stress, neuroprotection.

Oksitosin Kiiltiire Sican Duyusal Sinir Hiicrelerinde Protein Kinaz C Araciligiyla
Kalsiyum Sinyallesmesini Aktive Eder

Oxytocin Activates Protein Kinase C Mediated Calcium Signaling in Cultured Rat Sensory Neurones
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OzZET

Amac: Oksitosin (OT) dogum ve laktasyondaki temel roltintn yani sira agri modtilasyonunda da onemli rol oynamaktadir. Buna
ragmen OT'nin agn modtilasyonundaki etki mekanizmasi yeterince aydinlatilmamistir. Bu ¢alismada in vitro kalsiyum gdruntileme sis-
temi kullanilarak dorsal kék gangliyon (DKG) néronlarindaki hiicre igi kalsiyum ddizeyi ([Ca*2]i) tizerine OT'nin etkisi aragtirimistir,

Gereg ve Yontem: iki glinltik Wistar cinsi siganlardan elde edilen gangliyenlar mekanik ve enzimatik olarak aynistirma isleminden
sonra DKG néronlarinin primer kdltiird yapildi. Néronlar kalsiyuma duyarl floresan boya olan 1 M Fura2-AM ile ylklendi. Hicreler
boya ytiklemesinden sonra Fura2-AM'yi hticre disi ortamdan uzaklastirmak icin standart hiicre digi kayit soltisyonuyla 20 dakika surey-
le 3-4 kez yikandi. Bazal [Ca™2]i kaydindan sonra farkl konsantrasyonlarda OT'nin etkisi kayrt edildi.

Bulgular: OT 30 nM (n= 32, p< 0.05), 100 nM (n= 24, p< 0.01) ve 300 nM (n= 27, p< 0.01) [Ca™2]i anlaml bir sekilde artirch.
OT’nin 300 nM konsantrasyondaki stimulatér etkisi hticre digi kalsiyum uzaklastinididi kayit kosullarinda da gézlendi (n= 38, p< 0.01).
Bir protein kinaz C (PKC) inhibitdri olan chelerythrine chloride (10 pM) OT'nin inddkledigi [Ca™?]i artisi inhibe etti (n= 24, p< 0.01).

Yorum: Bu calismanin bulgulan kdilttre edilmis DKG néronlanindaki hicre i kalsiyum sinyallesmesini OT'nin doz bagimli olarak
aktive ettigini géstermektedir. Ayrica OT'nin DKG néronlarindaki kalsiyum sinyallesmesi Gzerinde etkisinin PKC bagimli bir mekaniz-
ma aracihiyla gerceklestigi bu ¢alismayla ilk defa gdsterilmistir.

Anahtar Kelimeler: Agr, dorsal kék gangliyonu, kalsiyum gérintlileme, oksitosin, protein kinaz C.

ABSTRACT

Objective: In addition to essential role of oxytocin (OT) in parturition and lactation, OT also plays an important role in pain mo-
dulation. But, the mechanism of this effect is unclear. In this study, the effects of OT on intracellular Ca?* levels ([Ca”']i) in dorsal
root ganglion (DRG) neurons were investigated by using in-vitro fluorescence calcium imaging technique.

Materials and Methods: DRG neurones were grown in primary culture following enzymatic and mechanical dissociation of
ganglia from 2-day-old Wistar rats, DRG neurons were loaded with 1 umel Fura-2 AM. After loading the cells were washed 3-4 times
for 20 min with standard recording medium to remove the extracellular fura-2 AM. [Ca”"]i responses were quantified by the chan-
ges in 340/380 ratio by using fluorescence imaging system. The effects of different concentration of OT treatment after recording
of basal [Ca®"]i were recorded,

Results: OT significantly increased in [Ca2"]i after application of 30 nM (n= 32, p< 0.05), 100 nM (n= 24, p< 0.01) and 300 nM
{(n= 27, p< 0.01) concentrations. Further, the stimulatory effect of oxytocin (300 nm} was persistent in Ca®" free condition (n= 38, p<
0.01). A protein kinase C inhibitor, chelerythrine chloride (10 M), significantly decreased OT induced increase in [Ca?i (n=24, p< 0.01).
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Conclusion: Data from this study revealed that OT activates intracellular calcium signaling in cultured rat DRG neurons in a do-
se dependent manner. Additionally, we demonstrated for the first time that OT act on calcium signaling in DRG neurones via prote-
in kinase C dependent mechanism.

Key Words: Pain, dorsal root ganglion, calcium imaging, oxytocin, protein kinase C.

Eritropoetinin SHSY-5Y Hiicre Hattinda miRNA Ekspresyonu Uzerine Etkisi
The Effects of Erythropoietin on the miRNA Expression in SHSY-5Y Cell Line

Dogan Tunah, Zeynep Zadeoglular, Sermin Geng
Dokuz Eylul Universitesi, Saglik Bilimleri Enstitist, Sinirbilimleri Anabilim Dali, lzmin, Turkiye

Department of Neuroscience, Healty Sciences Institute, University of Dokuz Eylul, lzmir, Turkey

OZET

Amac: Eritropoetin (Epo), eritropoezi uyaran hematopoetik blytime faktéri ve sitokindir. Epo sinir sisteminin gelisiminde, néro-
nal canliigin devaminda néronal hasarin tamirinde kritik roller Gstlenir. Ayrica, néronal hasar modelinde néroprotektif etkinligi géste-
rilmistir. Epo’nun néroprotektif etkisinin bir baska olasi mekanizmasi transkripsiyonel diizeyde gen reglilasyonu olabilir. Transkripsiyo-
nel gen regtilasyonunda Snemli rolti olan mikroRNA'lar (miRNA) kiictik, kodlama yapmayan RNA'lardir. Epo’nun néroprotektif etkisi-
ne miRNA ekspresyonunda yaptigi degisiklikler aracilik ediyor olabilir. Bu galismada amacimiz Epo’nun SHSY-5Y nérablastoma hcre
hattinda miRNA ekspresyonunda yaptidi degisikliklerin incelenmesidir.

Gereg ve Yontem: Calismamizda néronal bir hiicre hatti olan SHSY-5Y hticre hattina eritropoetin inddksiyonu uyguland. Bu uya-
nmla ekspresyonu dedisen mikroRNA'lar miRNA array yontemi ile incelendi.

Bulgular: Calismamizda SHSY-5Y hiicre hattinda Epo’nun 2 mikroRNAmin (miR-148a ve miR-520h) ekspresyonunu artirdigini, 28
mikroRNAnin ekspresyonu azalttigini saptandik.

Yorum: Calismamizda SHSY-5Y hcrelerinde Epo uyarimi ile ekspresyonu deg@isen mikroRNA'lar hiicre diferansiyasyonu, proli-
ferasyonu ve karsinogenez ile iliskiliydi. Bu bize Epo’nun néroblastoma hticre hattinda karsinogenez sirecini etkilemedigini ddistn-
duirdd.

Anahtar Kelimeler: Eritropoetin, miRNA, SHSY-5Y.

ABSTRACT

Objective: Erythropoietin (Epo) is a hematopoietic growth factor and cytokine which stimulates erythropoiesis. Epo has a critical
role in the development, maintenance, protection and repair of the nervous system. Furthermore, the neuroprotective effect of Epo
has been shown in neuronal injury. Another possible mechanism of Epo is gene regulation at the transcriptional level. MicroRNAs
(miRNAs) are small, non-coding RNAs. The effect of Epo on the miRNA expression may help to the neuroprotective mechanism of
Epo. The aim of this study is to observe the effect of Epo on the miRNA expression in SHSY-5Y neuroblastoma cell line.

Materials and Methods: In our study, neuronal cell line SHSY-5Y has been induced by the Epo. miRNAs whose expression chan-
ged by the Epo induction has been defined by the miRNA array.

Results: In our study, we found that Epo induces two miRNA (miR-148a and miR-520h) expressions, and downregulates 28 miR-
NA expressions in SHSY-5Y neuronal cell line.

Conclusion: As a result of our study, in SHSY-5Y cells, miRNAs whose expression changed by the Epo induction were associated
with the cell differentiation, proliferation and carcinogenesis. According to these results, we suggest that Epo is not effective for car-
cinogenesis mechanisim in this neuroblastoma cell line.

Key Words: Erythropoietin, miRNA, SHSY-5Y.

Turk Norol Derg 2010;16(Ek 1):128-245 161 I



POSTERLER / POSTER PRESENTATIONS

Dentin Tabakasina Yonlendirmek Uzere insan Dis Pulpasi Kék Hiicrelerinin izolasyon On Calismasi

Preliminary Study of Stem Cells Isolation of Human Dental Pulp to Forward Dentin Layer
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OzET

Amag: Dental pulpa son zamanlarda lzerinde énemle durulan ve cesitli kék hticre arastirmalarinda kullanilan bir kék hicre kay-
nagidir. Ozellikle diger kék hiicre elde etme ydntemlerine gére daha az invaziv olmasi ve etik sorunlar tagimamasi tercih edilen hir
arastirma konusu haline gelmesini saglamistir. Son dénemdeki arastirmalarda insanin kendi dokusundan dis dokusuna benzer bir ya-
pi olusturulmaya calisiimaktadir. Uzun dénemde hedeflenen ise tamamen canli bir dis organinin olusturulmasicir. Bu calismanin ama-
clinsan 20 yas disi pulpasindan kok hticrelerin izolasyonu ve kdiltir ortaminda cogaltimasidir.

Gereg ve Yontem: Dis cekimi dncesi birey %0.2 klorhekzidin ile gargara yaptirildi ve ¢ekim bélgesi klorhekzidin ile silindi. Cekim
sonrasi dig tzerindeki gingival ve periodontal dokular uzaklastirildi, dis énce iyotlu antiseptikten (betadin) daha sonra da iyodu uzak-
lastirmak icin alkolden gecirildi ve penisilin + streptomisin iceren antibiyotik karisiminda 1 dakika bekletildi. Kanisim icerisindeki dis ste-
ril gazl bez ile tutularak alindiktan sonra soguk steril serum fizyelojik asili fizyodispenser da elmas fisstir frez/elmas separe kullanila-
rak Uzerinde oluklar aildi ve steril bistiiri olusan oluklara yerlestirilerek dis kinlip steril 6rti tzerinde steril pens yardimi ile pulpa cka-
rilip soguk Eagle's medyuma alindi. Enzimatik ve santriflj islemlerinden sonra hiicreler sayilip kiiltdir kaplarina alindi ve %5 CO, nem-
li ortamda kdiltlre edildi.

Yorum: On calisma sonrasi elde edilen pulpa kaynakli kék hicreler bundan sonraki asama olan dentin tabakasi olusturmak tize-
re yonlendirilerek fare deri altlarina cesitli tasiyici materyaller yardimi ile ekilecek histolojik ve molekdiler tani ydntemleri ile dogrulana-
caktr.

Anahtar Kelimeler: Kék hcre, pulpa, dentin.

ABSTRACT

Objective: Dental pulp is one of the most important sources of stem cell that is emphasized insistently by scientist recently and
which is used in many researches and studies. This method becomes very preferred because particularly if we compare with other
stem cell getting procedures this method is less invasive and makes fewer problems in ethic subjects. Recent studies try to make si-
milar dental tissue from the human tissue. The purpose in lang-term period is to obtain completely vital teeth organ. The aim of this
study is stem cell isolation of 201" human dental pulp and to proliferate in culture.

Materials and Methods: After extraction, the gingival and periodontal tissues on the teeth were removed than antibiotic mix-
ture containing penicillin + streptomycin was kept in 1 minute. We made grooves on the teeth, by placing the sterile lancet in the
grooves we broken tooth with the help of sterile forceps than we removed pulp and placed on cold Eagle's medium. After the enzy-
matic and centrifuge process cell count and transferred in the culture vessel than cultured in 5% CO, humid environments.

Conclusion: After preliminary study of stem cells obtained from pulp source, will forward to implant subcutaneously to the mo-
use with the help of some transporter materials and will be verified with histological and molecular diagnosis method.

Key Words: Stem cell, pulp, dentin.
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Primer Mikst Astroglial Hiicre Kiiltiirlerinde Rotenonun Yol Actii Toksisite

Rotenone-Induced Cell Death in Primary Mixt Astroglial Cultures
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Ege Universitesi Tip Fakuitesi, Fizyoloji Anabilim Dall, lzmir, Turkiye
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OZET

Amag: Rotenon, hticre igine kolayca girerek solunum zincirindeki mitokondrial kompleks 1in spesifik inhibitord gibi davranan bir
insektisittir. Deneysel calismalarda daha cok dopaminerjik ndronlari etkileyerek sicanlarda Parkinson belirtilerine yol agtigi gésterilmis-
tir. Astroglia hicreleri tzerine etkileri hakkinda ise az sey bilinmektedir. Biz bu calismada rotenonun astroglia hdicre canlihigini ne yén-
de etkiledigini arastirmayi planladik.

Gerec ve Yontem: Primer astroglial hiicre kdltdrd 1-2 guinlik yenidogan sican frontal kortekslerinden elde edildi. Hiicreler %10
FCS ve 20 mM glutamin iceren DMEM iginde inklibe edilerek pasajlandi ve sitotoksisite deneyi icin 96'lik well plate (104 cells/well)
ekildi. Hticreler 0.1 ve 1 uM rotenon iceren ve icermeyen DMEM i¢inde bekletildi. Yirmi dért saat inklibasyonun ardindan hicre can-
g1, 3-(4,5-dimethylthiazol-2-yl)-2,2-diphenyltetrazolium bromide (MTT) testi ile degerlendirildi. Istatistiksel degerlendirmede Student-
t testi kullanildi.

Bulgular: Huicre canliid kontrole gére, 0.1 pM rotenona maruz kalan grupta, %88.76 + 5.37; 1 uM rotenona maruz kalan grup-
ta ise %39.53 + 7.80 olarak saptandi. 1 uM of rotenona maruz kalan grup, kontrol grubundan anlamli olarak farkli bulundu (n= 6,
p< 0.000005).

Yorum: Ik sonuclanmiz primer astroglial hicre kdltdrlerinde rotenonun hticre Sltimtine yol actigini géstermektedir. Bundan son-
raki calismalarimizda da antioksidanlarin rotenon toksisitesinden koruyucu etkileri tzerinde calismay planlamaktayiz.

Anahtar Kelimeler: Astroglia, rotenon, toksisite.

ABSTRACT

Objective: Rotenone, an insecticide, easily enters the cell and acts as a spesific inhibitor of mitochondrial complex | of the respi-
ratory chain. Although experimental studies have demonstrated that rotenone exposure causes selective dopaminergic degeneration
and induces parkinsonian symptoms in rats, little is known about the effects of rotenone on astroglia cells. In this study, we aimed
to investigate the effects of rotenone treatment on astroglia viability in the cultures.

Materials and Methods: Primary astroglia cultures were prepared from the frontal cortex of 1-2 day old neonatal rats. Cells we-
re grown in DMEM containing 10% foetal calf serum and 20 mM glutamine, passaged and re-seeded in 96 well plate (104 cells/well)
for cytotoxicity assays. Astroglia cells were treated with 0.1 and 1 M of rotenone in DMEM whereas the control group was treated
with DMEM alone. After 24 hours, the cell viability in the cultures was measured by 3-(4,5-dimethylthiazol-2-yl)-2, 2-diphenyltetrazoli-
um bromide (MTT) test. Student-t test was used to evaluate the differences between the groups and p-value smaller than 0.05 was
considered statistically significant.

Results: The cell viability was 88.76 + 5.37 and 39.53 + 7.80% of the controls in the cultures treated with 0.1 and 1 pM of rote-
none, respectively. The difference between the control and 1 uM of rotenone-treated group was found statistically significant (n= 6,
p< 0.000005).

Conclusion: Our preliminary results demonstrated that rotenone causes cell death in primary astroglia cultures. Our further ex-
periments will be focused on the protective effects of some antioxidants against rotenone toxicity.

Key Words: Astroglia, rotenon, toxicity.
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Vazoaktif Intestinal Peptid ve Sempatektominin Sican Biyik Bolgesi Mast Hiicrelerine Etkisi

The Effects of Vasoactive Intestinal Peptide and Sympathectomy on Whisker Pad Mast Cells of Rats
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OZET

Amag: Mast hticre-sinir iki yonli etkilesimi son yillarda arastirlmaya baslanmistir. Biyik bélgesi yogun olarak inerve edilir ve bol
miktarda mast hicresi icerir. Gerek sempatektominin gerekse vazoaktif intestinal peptidin cesitli dokularda mast hticre davranislarini
etkiledigi gdsterilmistir. Sunulan bu calismada kisa streli sempatektomi ve sempatektomi + ViP'in biyik bdlgesi mast hlicresi sayi ve
icerigine etkisinin arastinlmasi amaclanmistir.

Gereg ve Yontem: Etik onayi takiben, deneyler 200-250 g agirliginda 24 Sprague-Dawley erkek sican kullanilarak sempatekto-
mi, sempatektomi + VIP, sham ve kontrol olmak lzere dért grupta gergeklestirildi, Sempatektomide sol stiperior servikal sempatik
gangliyon cikanldi. VIP intraperitoneal (IP) 25 ng/kg/gtin dozda (0.2 mL) bes giin uygulandi. Transkardiak perflizyon-fiksasyon son-
rasi biyik bélgeleri toluidin mavisi ve alcian mavisi/safranin ile boyandi. Istatistiksel analiz eslesmemis cift kuyruklu t-test ile yapildi
(Graphpad V.302).

Bulgular: Sempatektomi toplam mast hticre sayisini degistirmezken, mast hucre igeriklerini degistirdi. Ganglionektomi yapilan ta-
rafta sadece heparin iceren (kirmizi) mast hiicre sayisi azalirken, karsi tarafta heparin + amin iceren (mikst) mast hicre sayisi anlamli
duizeyde artirmistir (p< 0.01). VIP her iki taraf biyik bélgesinde kirmizi mast hdcre sayini artinirken, karsi tarafta mikst mast hiicre sa-
yini azaltmistir (p< 0.001).

Yorum: Kisa sureli sempatektomide mast hicre igerik degisikligi mast hticre-sinir etkilesimi icin bir kanittir. Sistemik VIP uygula-
masinin bunu 6nlemesi fizyolojik ve patofizyolojik olaylarda énemli olan bu etkilesimin nasil modtile edilecedini g&stermistir.

Anahtar Kelimeler: Biyik bélgesi, mast hticresi, sempatektomi, vazoaktif intestinal peptid.

ABSTRACT

Obijective: Bidirectional interactions between mast cells and nerves have recently begun to be explored. Whisker pad is densely
innervated and invested by mast cells. Both sympathectomy and vasoactive intestinal polypeptide (VIP) influence behavior of mast
cells in various organs. It was aimed to investigate the effect of sympathectomy and sympathectomy + VIP on the number and conr-
tent of mast cells in rat whisker pad.

Materials and Methods: After ethic approval, experiments were carried out on 24 Sprague-Dawley male rats of 200-250 g
body weight divided four groups which are sympathectomized, sympathectomized + VIP, sham and control. Sympathectomy was
performed by left superior cervical sympathetic ganglion extraction. VIP 25 ng/kg/day (0.2 mL) was administered intraperitoneally
(IP) for five days. After transcardiac perfusion-fixation, whisker pads were stained with toluidine blue, and alcian-blue/safranin. Sta-
tistical analysis was performed using unpaired two-tailed t test (Graphpad V3.02).

Results: Sympathectomy did not change total number but the content of mast cells in whisker pad of rats. While mast cells with
only heparin content (red) decreased at ipsilateral side of ganglionectomy, heparin + amine containing mast cells (mixed) significantly
increased at contralateral side (p< 0.01). VIP increased number of red mast cells at both sides of whisker pads of sympathectomized
rats and decreased number of mixed mast cells at contralateral side (p< 0.001).

Conclusion: Change in mast cell content by short term sympathectomy is a proof of mast cell-nerve interaction. Preventation of
this by systemic VIP administration has shown how to modulate this interaction which can be important in physiologic and pathophy-
siogic events.

Key Words: Mast cell, sympathectomy, vasoactive intestinal polypeptide, Whisker pad.
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Mekansal Ogrenme Kapasitesi ile Farkh NOS izoformlarinin Hipokampustaki Ekspresyonu
Arasindaki lliskinin Genc Ergin Laboratuvar Sicanlarinda Arastirilmasi

Study of the Relation Between the Spatial Learning Capacity and the Hippocampal Expression of
Different NOS Isoforms in the Random Populations of Young-adult Laboratory Rats

Cigjdem Giikcek Sarac, Serdar Karakurt, Orhan Adali, Ewa Jakubowska Dogru
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OZET

Amag: Sunulan galismanin amaci geng erkek Wistar (W) ve farkli soydan gelen Wistar/Sprague-Dawley (W/S) sican popilasyo-
nunda kisa ve uzun stireli bellekteki bireysel varyasyonun NOS proteininin Uc farkl izoformunun (nNOS, eNOS ve iNOS) hipokampus-
taki seviyesine bagl olup olmadidini incelemektir.

Gereg ve Ydntem: Sicanlar kismi pekistirilmis radyal labirentteki performanslarina gére “iyi” ve "kétd” égrenen olarak siniflandi-

nilrmistir, "lyi” ve "kétd” 6grenen sicanlarin hipokampuslarindaki tg farkli NOS izomerik formunun molekiler seviyesindeki farklliklari
belirlemek icin Western Blot teknigi uygulanmistir.

Bulgular: Genetik olarak daha homojen olan “W" sicanlar daha az homojen olan outbred “W/S" sicanlara gére mekansal bellek
testinde kritere daha yavas ulasmuslardir. “W" sicanlarin performanslarindaki bu dustkltk hipokampuslarinda dustik seviyede nNOS
ve iINOS seviyesi gostermeleri ile anlamli derecede iliskilidir. NOS izoform seviyelerinin “iyi” ve "kétd” 6grenen sicanlarda karsilastiril-
masi, hem kisa hem de uzun streli bellek hatalarinin ylksekligi ile “W" sicanlarda eNOS seviyesinin yliksekligi, “W/S" sicanlarda ise
iINOS seviyesinin yuksekligi arasinda iliski oldugunu géstermistir.

Yorum: Bulunan bulgular hipokampustaki NOS seviyesinin mekansal bellek ve égrenme icin dnemli oldugunu gdstermektedir.

Mekansal 6grenme kapasitesi ile nNOS seviyesi arasinda gorilen pozitif, eNOS seviyesi arasinda gérllen negatif iliski bu iki NOS izo-
formunun farkl nérofizyolojik rolleri olmasi ile alakal olabilir.

Anahtar Kelimeler: Hipokampus, kismi pekistirilmis 12 kollu radyal labirent, mekansal bellek, NOS ekspresyonu, sigan.

ABSTRACT

Objective: In the present study, the aim was to correlate the individual variation in short- and long-term spatial memeory in the

population of young Wistar (W) and outcrossed Wistar/Sprague-Dawley (W/S) rats with the hippocampal levels of the three NOS iso-
forms: nNOS, eNOS, and iNOS.

Materials and Methods: The rats were classified as “good” and "poor” learners on the hasis of their performance in partially
baited 12-arm radial maze. Western Blot analysis was performed to determine differences in molecular levels of the three NOS iso-
meric forms in the hippocampus of “good” and “poor” learners.

Results: The genetically more homologous “W" rats showed slower rate of the acquisition of a spatial memory task as compa-
red to the genetically less homologous outbred “W/S” rats. The deficient performance of “W" rats was correlated with significantly
lower levels of hippocampal nNOS and INOS. The comparison of NOS isoforms levels between “"good” and “poor” learners carried
out for each rat group separately, manifested the correlation between the high numbers of both working and reference memory er-
rors and the high level of eNOS in "W" rats and high iNOS levels in "W/S" rats.

Conclusion: The findings indicate towards the importance of the hippocampal NOS for the spatial learning and memory. The
positive correlation found between the spatial learning capacity and the nNOS levels and the negative correlation between the lear-
ning scores and the levels of eNOS might be related to apparently different neurophysiological roles of these two NOS isoforms.

Key Words: 12-arm partially baited radial maze, hippocampus, NOS expression, rats, spatial learning.
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Genc Yetiskin Erkek Sicanlarda Kisitlama Stresi ve NOS inhihisynnunun ﬁ_tjrenme ve
Strateji Tercihlerine Etkileri

Effects of Restraint Stress and NOS Inhibition on Learning and Strategy Preference in
Young Adult Male Rats
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OzET

Amag: NoNitro-L-Arjinin (L-NA) bir NOS inhibitéridur. Kisitlama stresi de 6grenme bozukluguna yol agabilen ilimli bir stresérdr.
Su tanki (WM) spasyal dgrenmeyi ve prosedr modifikasyonu sayesinde de 6grenmede kullanilan strateji tercihini sinamak icin uygun
bir deney diizenegidir. Calismamizin amac, NOS inhibisyonu ve kisitlama stresinin su tanki 6grenme performansina ve strateji tercih-
lerine etkisini arastirmaktir.

Gereg ve Yontem: Otuz bes adet 3-4 aylik erkek Sprague-Dawley sican rastgele dért gruba (Salin, Salin + Stres, L-NA, LNA -+ Stres)
ayrimistir. Stres, cam silindirlere konularak glinde 1 saat olarak uygulanmistir. Stresten 1 saat sonra WM deneylerine baglanmistir. Enjek-
siyonlar (serum fizyolojik/50 mg/kg L-NA) WM calismalarindan 10 dakika énce uygulanmistir. WM calismalar 12 guin boyunca gtinde 4
deneme olarak gerceklestirilmis, platform hep ayni noktada, gériindr (1-3, 5-7, 9-12. glnler) ya da gizli (4, 8, 12. gtinler) olarak tutul-
mustur. On tglincd glin platform farkh bir noktaya yerlestirilerek, sicanlarin gérsel ya da spasyal ipuglari arasindaki tercih arastirlmistir,

Bulgular: Buttin gruplar agisindan hem gizli (F (1.31)= 39.499 p< 0.001) hem de gortindr (F (1.31)= 8.404 p= 0.001) platform
icin 6grenme saglanmistir. Edinimin erken fazinda kontrol gruplar NOS inhibisyonlu gruplarla kiyaslandiginda géreceli olarak daha iyi
performans (F (1.31)= 174.038 p< 0.05) gdstermistir. Gizli platformun ilk gtinlerinde stres (F (1.31)= 5.190 p= 0.012) 6grenmeyi bo-
zucu bir faktdr olarak karsimiza cikmistir. Gruplar arasinda strateji tercihleri agisindan istatistiksel anlamli bir farkliik yoktur.

Yorum: Stres ve NOS inhibisyonu tek tek ve farkli zamanlarda 6grenmeyi bozucu etkiler géstermekle birlikte, aralarinda bir etki-
lesim saptanamamistir. Stresle olusan 6grenme bozuklugunun LNA uygulamasi ile artmamasi, NOS inhibitérlerinin antidepresif etki-
sinden kaynaklaniyor olabilir.

Anahtar Kelimeler: Kisitlama stresi, Morris su tanki, NOS inhibisyonu, spasyal 6§renme, strateji tercihi.

ABSTRACT

Obijective: NwNitro-L-Arginine (L-NA) is an inhibitor of NOS. Restraint stress is a mild stressor causes learning impairments, Wa-
ter Maze (WM) is a useful apparatus for spatial learning experiments and it provides to test strategy preference with the modificati-
on of procedure. The aim of this study was to investigate the effects of restraint stress and NOS inhibition on learning and strategy
preference.

Materials and Methods: 3-4 months old 35 male Sprague-Dawley rats divided to four groups (Saline, Saline+Stress, L-NA, L-NA
+ Stress) randomly. Stress applied during 1 hour in glass cylinders. 1 hour after stress application WM experiments started. Injections
(serum physiologic/50 mg/kg L-NA) were done 10 minutes before experiments. Experiments repeated 4 times a day, during 12 days.
Platform was kept at the same position as visible (on 1523, 5.7t oth.12th days) or hidden (on 4, 81, 12 days). On 13t day
the place of the platform was changed, by this shift rats’ behavior on preferring visual or spatial clues were tested.

Results: Acquisition occurred both hidden (F (1.31)= 39.499 p< 0.001) and visible (F (1.31)= 8.404 p= 0.001) platform days for
all groups. Control groups relatively exhibited better performances (F (1.31)= 174.038 p< 0.05) at the beginning when compared to
NOS inhibited groups. For initial hidden platform days; stress was an impairment factor (F (1.31)= 5.190 p= 0.012). There wasn’t any
statistically significant strategy preference difference between groups.

Conclusion: Stress and NOS inhibition created impairment particularly and at different periods, however there wasn't any inte-
raction between them. The impairment which arose with stress didn’t increase with LNA; this may be caused of antidepressive ef-
fects of NOS inhibitors.

Key Words: Morris water maze, NOS inhibition, restraint stress, spatial learning, strategy preference.
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Onceden Kronik Uygulama Sicanda Nikotinin Sartlandirici Etkisini Ortadan Kaldirir

Previous Chronic Exposure Eliminates the Conditioning Effect of Nicotine in Rats
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OZET

Amac: Nikotin bagimliiginin 6dul ve sartlama boyutlar, sigara bagimhlarinda bireysel farkliliklar olusturan iki anahtar dzelliktir.
Sunulan galismanin amaci, 6nceden nikotine maruz kalmis ve farkl tercihler gésteren sicanlarda nikotinin sartlama arastirmaktir.

Gereg ve Yontem: Iki farkll deneyde erkek ve disi Sprague Dawley sicanlara (her grupta 6-8 sican, toplam n=112) adélesans (5
hafta) veya eriskinlik (23 hafta) doneminde baslamak (izere serbest erisimli oral nikotin secenegi sunulmus ve icme paternlerinden ni-
kotin tercihleri belirlenmistir (minimum, maksimum). Tek tek kafeslere yerlestirilen Sprague Dawley sicanlar her ikisi de sakkarin igeren
(20 mg/L) serbest erisimli nikotin (ilk 2 hafta 10 mg/L, sonraki dénem 20 mg/L) veya suya maruz birakildirlar. Kendi kendine nikotin
uygulamasi adélesansta baslayan gruplarda 23 hafta, eriskinlikte baslayanlarda 6 hafta srddrdldu. Tolerans olusumunu énlemek icin
3 haftalik aradan sonra sicanlar CPP deneylerinde serum fizyolojik ya da nikotin (IP, 0.2 mg/kg, baz) aldilar. Her bir bélmede gegirilen
zaman, ik ve son guin denemelerinde 30 dakika stire ile kayit edilmistir ve CPP tlim zamanin ylizdesi olarak degderlendirilmistir.

Bulgular: Her iki deneyde de, sicanlarda sadece erkek kontrol grubunda sarth yer tercihi g&zlenmistir (her iki grup icin de, son uy-
gulamada nikotin p< 0.005 dlizeyinde serum fizyolojikten farklidir). Nikotin tercihi minimum veya maksimum olan sicanlarda nikotinin
sartlanma etkisi gézlenmemistir. Onceki sonuclarimizla uyumlu olarak disi sicanlarda hicbir grupta sartlh yer tercihi olusmamistir.

Yorum: Nikotin uygulamasina baslama yasindan ve nikotin tercihinden bagimsiz olarak, 6nceden nikotine maruz birakilan sigan-
larda sartl yer tercihi olusmamaktadir.

Anahtar Kelimeler: Kendi kendine nikotin uygulamasi, addlesans dénem, eriskin dénem, sarth yer tercihi, cinsiyet farki.

ABSTRACT

Objective: Nicotine (NIC) addiction shows substantial individual variability with reward and conditioning as its two key features.
The aim of the present study was to investigate nicotine induced conditioning in rats previously exposed to a free choice of oral ni-
cotine and displayed different preferences.

Materials and Methods: In two experiments, we exposed male and female Sprague Dawley rats (n= 6-8/group, total 112) to a
choice of oral NIC or water starting at adolescence (5 weeks) or adulthood (23 weeks) to identify different levels of NIC preference
(minimum, maximum). Animals were individually housed and had free access to NIC (10 mg/L for two weeks, 20 mg/L for the rema-
ining period) or water, both containing saccharine (20 mg/L). Adolescent exposure groups self-administered NIC for 23 weeks, and
adult exposure groups for 6 weeks. Following a 3 weeks interval to overcome tolerance, rats received saline or NIC (0.2 mg/kg, base)
during CPP experiments. The % of total time spent in each chamber was recorded at 30 min during the initial and final sessions.

Results: In both experiments, CPP was observed only in male control animals (NIC different from saline, final session, p< 0.005
for both experiments) but not in male rats with minimum or maximum NIC preference. In accordance with our previous results, NIC
did not induce CPP in female rats.

Conclusion: Irrespective of age of onset of NIC administration and nicotine preference, NIC does not induce CPP in rats previ-
ously exposed to chronic nicotine.

Key Words: Nicotine self administration, adolescence period, adult period, conditioned place preference, sex differences.
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Onceden Nikotinle Ka_l_'s_'.llasma, Baslama Yas! ve Cinsiyet Sicanda Su Tankinda
Yer Ogrenmede Kullanilan Stratejileri Etkiler

Previous Nicotine Exposure, Age of Onset and Sex Affect Strategies Used for
Place Learning in the Water Maze in Rats

Tanseli Nesil’, Liitfiye Kanit?, Sakire Pogin®
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OzET

Amag: Su tanki calismalarinda disi sicanlar gérsel erkekler ise spasyal ipuclanni kullanirlar ve nikotin bu cinsel dimorfik stratejiyi
degistirir. Farkll seviyelerde nikotin tercin eden sicanlar saptamak icin oral kendi kendine uygulama yéntemini kullandik. Bu calisma-
nin amaci su tankinda siganlarin kullandigi yer 6grenme stratejileri tizerine 6nceden uygulanan nikotinin etkilerini arastirmaktir.

Gereg ve Yontem: Sprague Dawley sicanlar (n= 112), addlesans (5 hafta) veya eriskin (23 hafta) dénemden baslamak tizere 23
ve 6 hafta stireyle serbest secimli nikotin veya su tercihine maruz birakildi. Minimum ya da maksimum nikotin tercih eden sicanlar
kontrolleriyle birlikte su tanki denemelerine alindi. Edinim stresince, sicanlarin hem gérsel hem de navigasyonel ipuclarini kullanarak
platformun yerini bulmalarini grenmeleri saglandi. Prob glind, gorindir platform yeni bir lokasyona yerlestirilerek sicanlara olmayan
eski gizli platform ile yeni gdrtintir platform arasinda bir tercih yapma olanadi saglandi.

Bulgular: Edinim suresince disiler erkeklerden daha uzun yol aldilar; énceden nikotine maruz kalan sicanlar kontrollerden daha
kisa yoldan platform buldular (tim kogullar icin p< 0.05). Nikotinin etkisinin gérindr platform denemelerinde diside, gizli platform de-
nemelerinde erkekte olmasina bagl bir etkilesim saptand. Probe denemede kontrol gruplarinda erkekler navigasyonel, disiler gérsel
stratejiyi tercih ettiler. Disi gruplarninda, adélesansdan itibaren nikotine maruz kalan disi sicanlar navigasyonel stratejiyi tercih ettiler;
eriskinlikte nikotine maruz kalan disilerde ise bu patern sadece minimum nikotin tercihi gdsterenlerde gézlendi.

Yorum: Sonuglarimiz, disi sicanlarin oral yolla kendi kendine nikotin aldiginda problem c¢ozme stratejilerinin degistigini ve bu et-
kinin tdketilen nikotin miktarindan bagimsiz oldugunu géstermektedir.

Anahtar Kelimeler: Oral nikotin, cinsiyet farki, yer 6grenme, strateji tercihi, égrenme, nikotin tercihi,

ABSTRACT

Objective: In the water maze (WM) female rats employ visual while males use spatial cues; nicotine (NIC) modifies this sexually
dimorphic strategy. We used oral NIC self-administration to identify rats with different NIC preferences and investigated the effect
of NIC exposure on place learning strategies rats use in a WM task.

Materials and Methods: Male and female Sprague Dawley (n= 112) rats were exposed to a free choice of NIC or water, star-
ting at adolescence (5 weeks) or adulthood (23 weeks), for 23 and 6 weeks, respectively;preference was determined based on nico-
tine consumption. Then minimum or maximum NIC preferring rats were subjected to WM experiments, together with controls. Du-
ring acquisition, rats were trained to find the platform using visible and navigational cues. In the probe trial, the visible platform was
moved to another location, providing a choice between the non-existent old hidden platform and the new visible one.

Results: During acquisition, females took longer paths than males; rats previously exposed to NIC took shorter paths than cont-
rols (p< 0.05 for all conditions). Interactions showed that NIC had a greater effect on female rats during the visible and males du-
ring the hidden platform trials. During the probe trial, in control groups, males preferred spatial while females preferred visual stra-
tegy. In female groups exposed to nicotine, strategy was modified: adolescent-exposure groups preferred navigational strategy and
in adult exposure groups this pattern was observed only in rats with minimum NIC preference.

Conclusion: Our results suggest that,independent of the amount of NIC consumed, when female rats self administer oral NIC;
their problem solving strategy is modified.

Key Words: Oral nicotine, sex difference, place learning, strategy preference, learning, nicotine preference.
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Sicanda Kronik Nikotin Uygulamasinin Mezokortikolimbik Delta-FosB Diizeylerine Etkisi

Effect of Chronic Nicotine Administration on Delta-FosB Levels in Rat Mesocorticolimbic Structures
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Ege Universitesi Beyin Arastirma ve Uygulama Merkezi, lzmir, Tiirkiye

Center for Brain Research, University of Ege, lzmir, Turkey

OZET

Amag: Ani erken genlerden (immediate early gene) biri olan FosB gen ailesinin, uzun émdirlt ve stabil bir varyant olan Delta-FosB,
badimlilik ile iliskili kronik stireclere aracilik eden bir transkripsiyon faktériddir. Kokain gibi kétiiye kullamilan bazi maddelerin tekrar
eden uygulamasi sonucunda artisi bildirilen Delta-FosB’nin bu birikimi, maddelerin 6dul 6zellikleri ile iliskilendirilmistir. Calismamizda
kronik nikotin uygulamasi ile sican beyninin mezokortikolimbik yapilarinda Delta-FosB protein diizeylerinin degisiminin ortaya konma-
sl amaglanmistir.

Gereg ve Yontem: Eriskin erkek Sprague-Dawley tipi sicanlara 15 glin boyunca 0.4 mg/kg dozunda subkitan nikotin enjeksiyo-
nu yapildiktan sonra; frontal korteks, korpus striatum ve ventral tegmental alandaki Delta-FosB diizeyleri Western Blot yéntemiyle ya-
r-kantitatif olarak degerlendirilmistir.

Bulgular: Elde edilen sonuclar, kronik nikotin uygulamasinin frontal kortekste Delta-FosB diizeylerini anlamli olarak artirdigini gés-
termektedir. Benzer bir artis edilimi korpus striatum ve ventral tegmental alanda da gériimekte ancak bu fark istatistiksel olarak an-
lamli diizeye erismemektedir.

Yorum: Sonuclarmiz Delta-Fos8'nin nikotinin édul ile iliskili etkilerinden sorumlu mediatérlerden biri olabilecegini géstermekte-
dir. Frontal korteksteki belirgin Delta-FosB artisi ise, bu transkripsiyon faktériiniin beyin 6dil mekanizmalarinin kognitif bileseni icinde
bir role sahip olabilecedi yontinde yorumlanabilir.

Anahtar Kelimeler: Delta-FosB, nikotin, sican.

ABSTRACT

Objective: Delta-FosB is a stable splice variant of the immediate early gene FosB and implicated in dopaminergic system related
states such as reward mechanisms. Delta-FosB increases in striatum after repeated exposure to drugs of abuse such as cocaine, and
this accumulation has been linked to increased drug reward. The aim of the present study was to assess of the effect of repeated
nicotine injections on Delta-FosB levels in rat brain.

Materials and Methods: Adult male Sprague Dawley rats were injected with 0.4 mg/kg nicotine daily for 15 days. Delta-FosB
levels were evaluated with Western Blot in frontal cortex, corpus striatum and ventral tegmental area.

Results: Nicotine administration for 15 days increased Delta-FosB levels in frontal cortex significantly. The same trend was found
in corpus striatum and ventral tegmental area without significance.

Conclusion: Our results suggest that Delta-FosB may be a mediator of nicotine action. Considerable increase of Delta-FosB in
frontal cortex suggests a new role for this transcription factor on cognitive effects of nicotine in addition to addiction and reward
mechanisms.

Key Words: Delta-FosB, nicotine, rat.
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Dénme Yénii Tercihi ile Motor Asimetri Arasindaki iliski

The Relations Between Turning Preference and Motor Asymmetry
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OZET

Amag: insanlardaki asimetrik dénme davranisinin nigrostriatal dopaminerjik asimetriile iliskili oldugu dustindlmektedir. Aragtirma-
da dénme yénti tercihi-motor asimetri iligkisi incelenmistir.

Gerec ve Yontem: Veriler 17-28 yaslari arasinda, 114 kadin ve 117 erkekten alindi. Deneklere bir el tercihi anketi ve ayak terci-
hi testi verildi. Bu testlerde yiiksek skorlar sol taraf tercihini gdstermektedir. El ve ayak igin vuru hizi degerlendirildi. €l ve ayagin do-
minans skoru hesaplandi [100* (sagd hizsol hiz/sag hiz + sol hiz)]. Deneklere bir dénme testi uygulandi. Soldan dénme yuzdesi he-
saplandr.

Bulgular: Denekler soldan dénme egilimi gésterdi (64.99 + 21.78). Bu bulgu kadinlarda (68.16 + 20.79) daha belirgindi (p< 0.05).
Soldan donme skorlan kullanilarak denekler alt (%37.37 + 11.88), Uist (%92.64 + 5.24) ve orta (%65.43 + 9.52) gruplara aynild. El-
ayak tercihleri ve dominans skoru Uzerine cinsiyetin ve dénme yénu tercihinin etkisi iki Y6nli Bagimsiz ANOVA ile incelendi. Donme
yéntntin ana etkisi anlamliydi, El ve ayak tercihi skoru, orta grupta alt ve st gruplardan dustk bulundu (sirasiyla p< 0.001, p< 0.01).
El dominans skoru, orta grupta alt ve (st gruplara gére yiksekti (p< 0.01). Ayak dominans skorunda ayni fark gézlendi, anlaml de-
gildi. Cinsiyetin ana etkisi bulunmadi.

Yorum: Dénme yonti, el-ayak tercihi ve motor performans asimetrisi ile iliskilidir. Nigrostriatal dopaminerjik asimetri artiginin mo-
tor yénden daha bilateral-solakliga dogru davranis bicimine yol actigi séylenebilir.

Anahtar Kelimeler: E| tercihi, ayak tercihi, motor asimetri, dopaminerjik asimetri.

ABSTRACT

Objective: The asymmetric turning behaviour in human has been suggested to be related to nigrostriatal dopaminergic asym-
metry. In the present study the relation between turning preference and motor asymmetry has been investigated.

Materials and Methods: The data of 114 women and 117 men between 17-28 years old were collected. The subjects comple-
ted a handedness questionnaire and a foot preference test. The higher scores showed more left side preference. The tapping speed
of hand and feet were computed. Dominance scores for the hand and the feet were estimated [100* (right speed-left speed)/(right
speed + left speed)]. The subjects performed a turning preference task. Percentage of turning to the left was computed.

Results: The subjects showed left turning bias (%64.99 + 21.78) and it was more evident for women (p< 0.05). Using the tur-
ning score, the subjects were divided as the lower (%37.37 + 11.88), the upper (%92.64 + 5.24), and the middle (%65.43 + 9.52)
groups. Two way Independent ANOVA was used for analyzing the effects of gender and the turning preference on the hand-foot
preference and the dominance scores. The main effect of turning preference was significant. The hand and foot preference scores
of the middle group were lower than those of the other groups (p< 0.001, p< 0.01 respectively). The hand dominance score of the
middle group was higher than the others (p< 0.01). The similar result was found for foot dominance score. There was no main ef-
fect of gender.

Conclusion: Turning preference is related to the motor asymmetry. The increase in the nigrostriatal dopaminergic asymmetry co-
uld evoke bilaterality or left sided preference.

Key Words: Hand preference, foot preference, motor asymmetry, dopaminergic asymmety.
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Degisim Korligii Paradigmasinda Baskin Beyin Yarikiiresinin Degisikligi Bulmadaki Etkisi

The Effect of Dominant Hemisphere for Detecting Changes in the Change Blindness Paradigm
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OzZET

Amacg: Degdisim korlligui literatlirde resimlerdeki ve hareket eden gérintiler tzerindeki biytik degisiklikleri fark etmede basarisiz-
lik/zayiflik olarak tanimlanmaktadir. Bu qalismada baskin beyin yarikiresinin gérsel uyanicilardaki degisiklikleri fark etme stiresi ve ta-
ramaya baslama yonleri lizerindeki etkisi incelenecektir.

Gereg ve Yontem: Katiimcilara bilgisayar ekraninda 27 resim sunulmustur. Sunulan resimlerde degisiklikler ilk 9 resim icin res-
min sag veya sol taraflanindadir. ikinci 9 resimde ise degisiklikler ayni resmin hem sag hem de sol tarafindadir. Son 9 flu resimde ise
katlimalarin taramaya basladiklar ydn belirlenecektir. Katilimalardan degisim kérligu paradigmasi ile resimlerde gérdikleri degisik-
likleri fark ettikleri zaman degisikligin oldugu yeri géstermeleri istenip sunuma son verilmistir. Calismamiza sag elini kullanan saglikli
géndilliler (n=10) katilmistir (1.U. Etik Kurul Dosya no: 2009/2648-43).

Bulgular: Sunulan resimlerdeki sag ve sol taraftaki degisiklikleri fark etme stireleri katilimailar icin ayri ayn kaydedilmis ve istatis-
tiksel olarak degerlendirilmistir (SPSS 16.0, Repeated Measured, ANOVA). ik 9 resimlik seride sag taraftaki degisiklikler ile sol taraf-
taki degisiklikleri fark etme stireleri agisindan anlamli bir fark bulunmamistir [F (1.9)= 2.448, p= 0.15]. ikinci 9 resimlik seride ise katr-
limailarin sol taraftaki degisiklikleri sag taraftaki degisikliklere gére daha kisa stirede fark ettikleri bulunmustur. Fark istatistiksel olarak
anlamhidir [F (1.9)= 13.841, p< 0.005]. Katilimailarin taramaya basladiklar yonler degerlendirildiginde ise taramaya baslama yéntyle
degisimi fark etme sdresi arasinda anlaml bir fark bulunmamistir [F (1.9)= 0.520, p= 0.48].

Yorum: Elde edilen bulgular, katiimailarin baskin beyin yarikiresinin (sag) taradidi gérme alanindaki (sol) degisiklikleri fark etme-
de diger alandakine (sag) gére daha basarili oldugunu géstermektedir. Ayni ve ek olarak sol elini kullanan katilimcilarin gérsel uyaran
yanitlari beyin elektriksel aktivite kaydi ile belirlenerek, baskin beyin yariktiresinin rakamsal verilerinin degerlendirilmesi planlanmaktadir.

Anahtar Kelimeler: Baskin beyin yarikiresi, degisim kérltigu, el tercihi, tarama yénui.

ABSTRACT

Objective: Change Blindness is the paradigm that occurs when a person looking at a visual scene fails to notice the mass chan-
ges. The aim of this study was to investigate the effect of dominant hemisphere to change detection time and starting scan directi-
on by using the change blindness paradigm.

Materials and Methods: Twenty-seven pictures which the changes occur in the first 9 pictures at right or left side, in the se-
cond 9 pictures in both sides. In the last 9 blurred pictures determine starting scan direction. Ten right-handed volunteers try to de-
tect changes in the pictures and when they detect change they show it and presentation is over.

Results: Time of detection was recorded for individually and analyzed by using SPSS 16.0 (Repeated Measured). There was no
significant differences between detecting right and left side changes in the first 9 pictures (F (1.9)= 2.448, p= 0.15). However, in the
second 9 pictures, volunteers detected significantly faster in the left than in the right side changes [F (1.9)= 13.841, p< 0.005]. In
the last 9 pictures, there was no difference to start scanning picture between the right and left scanning direction for detecting chan-
ges [F (1.9)= 0.520, p= 0.48].

Conclusion: The present findings show that participants, whose dominant hemisphere for visual perception was right, noticed
changes in the left visual field more successfully than the right visual field. We plan to apply the change blindness paradigm for the
left handed participants with recording the brain electrical activity with visual stimuli to determine the dominant hemisphere of the
brain.

Key Words: Change blindness, dominant hemisphere, hand preference, scan direction.
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Karnozinin Perforan Yol/Dentat Girus Sinapslarinda Hipokampal Ogrenme Uzerine
Doz Bagimh Etkisi

Dose-Related Effect of Carnosine on the Hippocampal-Dependent Learning in Perforant
Pathway/Dentate Gyrus Synapses
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OzET

Amac: Karnozin, f-alanin ve L-histidinden karnozin sentataz ile sentezlenen dipeptid bir bilesiktir. Yuksek konsantrasyonda beyin,
kalp, kaslar ve deride dogal olarak olusur. Antioksidan, anti-matriksmetalloproteinaz ve serbest radikal yakalama aktivitesi gibi bircok
etkiye sahiptir. Onceki calismamizda, karnozinin 0.1 ve 1 pg/uL dozlarinda, uzun sureli plastisiteyi azalttigini bulduk. Bu calismamizin
amaci, karnozinin dort farkl dozunda inhibitér ve/veya eksitatér sinaptik plastisite etkisi olup olmadigini, dért farkli zaman pencere-
sinde (baslangig: 0-20 min, post-tetanik potansiyalizasyon: 25-30 dakika, indtkslyonu fazi: 4C-45 dakika, strddrme faz: 95-100 daki-
ka) incelemekti.

Gerec ve Yéntem: Deneyler 5 grupta Sprague Dawley sicanlarda gergeklestirildi (n= 6). Bipolar uyarici elektrot medyal perforan
yola yerlestirildi. Yapay beyin omurilik sivisi (kentrol grubuna) veya karnozin (0.1, 1, 10, 100 ug/uL) bir cam mikroelektrotla dentat
girusa infiize edildi. Yiksek frekansl uyar protokolti (HFS, 100 Hz, 1 s) uyguland.

Bulgular: Kontrol grubu ile karsilastinldiginda, 100 pg/uL dozunda karnozin poptilasyon spike genliklerini anlamii olarak artirdi
(p= 0.025, p= 0.006), fakat 0.1 (p= 0.016, p= 0.004) ve 1 pg/uL (p= 0.004, p= 0.004) dozlarinda karnozin poptilasyon spike genlik-
lerini azaltt (sirasiyla; post-tetanik potansiyalizasyon ve indiiksiyon fazi). Eksitator postsinaptik potansiyellerin egimlerinde gruplar ara-
sinda anlamli farkllik bulunmamaktayd.

Yorum: Karnozinin sinaptik plastisite tizerine ¢ift yonli etkisi oldugu gosterildi. Diigtik doz karnozin uzun sireli plastisiteyi azal-
tirken, yliksek doz karnozin hipokampal 6grenmeyi geligtirdi.

Anahtar Kelimeler: Karnozin, uzun streli plastisite, in vivo.

ABSTRACT

Objective: Carnosine is a compound of dipeptide that synthesized by the carnosine synthetase from p-alanine and L-histidine. It
occurs naturally in the brain, heart, muscles, and skin in high concentrations. It has antioxidant, anti-matrixmetalloproteinase, and
free-radical scavenging activity. In a previous study, we found that carnosine decreased long term plasticity at 0.1 and 1 pg/uL do-
ses in dentate gyrus in vivo. The aim of the present study was to examine effect of four different doses of carnosine whether effects
inhibitory and/or excitatory in synaptic plasticity at different four time windows (baseline: 0-20 min, post-tetanic potentiation: 25-30
min, induction phase: 40-45 min, maintenance phase: 95-100 min).

Materials and Methods: Experiments were done at five groups with Sprague Dawley rats (n= 6). A hipolar stimulating electro-
de was placed to the medial perforant path. Artificial cerebrospinal fluid (to control group) or four different doses of carnosine (0.1,
1, 10, 100 pg/uL) was infused into the dentate gyrus with a glass microelectrode. The high frequency stimulation protocol {HFS, 100
Hz, 1 s) was applied.

Results: Carnosine sinficantly increased population spike amplitude in doses of 100 pg/uL (p= 0.025, p= 0.006), but decreased
in doses of 0.1 (p= 0.016, p= 0.004) and 1 ug/uL (p= 0.004, p= 0.004) (respectively, post-tetanic potentiation and induction phase)
when compared with the control group. There were no significant differences in slope of excitatory postsynaptic potential among
the groups.

Conclusion: It was demonstrated that carnosine has dual effects on synaptic plasticity. While low doses of carnosine reduced
long term plasticity, high doses of carnosine improved hippocampal learning.

Key Words: Carnosine, long term plasticity, in vivo.
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Sican Frontal Korteksi, Hipokampusu ve Amigdalasindaki Total Nitrit-Nitrat Diizeylerine
Onceden Nikotin Uygulamasinin Etkileri

Effects of Previous Nicotine Exposure on Total Nitrite-Nitrate Levels in Frontal Cortex,
Amigdala and Hippocampus of Rats
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OzZET

Amag: Nikotin tercihindeki bireysel farkliliklar, nikotinin bireyler tizerinde farkl etkiler olusturdugunu ddstinddirdir. Daha 6nceki ca-
lismalanimiz, nikotinin beyin bolgesi ve cinsiyete gore degisen bir sekilde, NO aktivitesini (NO metabolitleri olan nitrit ve nitrat diizeyle-
ri) artrdigini ve NO'nun nikotinin bazi davranigsal etkilerinde rol aldigini ortaya koymustu. Bu calismanin amaci, nikotin/su tercihine ma-
ruz birakilmig ve farkli nikotin tercihi gésterdikleri belirlenmis olan sicanlarda, secilmis beyin bélgelerinde nitrit-nitrat miktarini tayin ede-
rek, nikotin tercihinde NO iliskili mekanizmalarin roltinti aragtirmaktir. Cinsiyet de bir faktér olarak calismalarimiza dahil edilmistir.

Gereg ve Yontem: Eriskin erkek ve disi Sprague Dawley sicanlara 6 hafta boyunca oral yoldan kendi kendine nikotin tercihi uy-
gulanmistir (her ikisinde de 20 mg/L sakarin bulunan iki siseli, 10-20 mg/L nikotin ya da su). Sicanlar nikotin tercihlerine gére grup-
landinlarak (n= 7-10/grup) 6 grup olusturuldu: disi ve erkek, maksimum ve minimum nikotin tercihi ve kontrol. Kontrol gruplarina her
iki sisede de su verildi. Frontal korteks, amigdala ve hipokampus diseke edildi, total nitrit-nitrat diizeyleri (Griess reaksiyonu) ve doku
protein dizeyleri (Bradford) tayin edildi.

Bulgular: Varyans analizi, frontal kortekste gruplar arasinda NO aktivitesinde anlamli farklar oldugunu ortaya koymustur (F
(2.51)= 4.685, p= 0.014). Post-hoc Bonferroni testine gére maksimum nikotin tercih eden sicanlarda NO metabolitlerinde kontrolle-
re gore azalma saptanmistir (p= 0.018). Amigdala ve hipokampusta gruplar arasi fark saptanmamistir. Cinsiyet farklari da anlamli du-
zeylerde degildir.

Yorum: Sonuglarimiz, serbest erisimle oral nikotine kronik olarak maruz kalmanin maksimum nikotin tercihi sergileyen sicanlarda
frontal kortekste NO duzeylerini distrdtigund géstermektedir. Bu durumda, sigara bagimlilarinda frontal korteks fonksiyonlarinin et-
kilenmesi olasidir.

Anahtar Kelimeler: Bagimlilik, cinsiyet farki, frontal korteks, nikotin, nitrik oksid.

ABSTRACT

Objective: Individual differences in nicotine preference suggest that effects of nicotine vary between subjects. We have previ-
ously shown taht nicotine increases brain NO (measured by metaholites of NO: nitrite and nitrate) in region and sex specific manner
and that NO mediates to the some of behavioral effects of nicotine. The aim of this study was to investigate the role of NO related
mechanisms in nicotine preference by measuring NO metabolites in selected brain regions of rats which were previously exposed to
free choice of oral nicotine and water, and displayed different preferences for nicotine; sex was included as factor.

Materials and Methods: Adult male and female Sprague Dawley rats were exposed to oral nicotine self-administration (two
bottles, 10-20 mg/L nicotine or water, both containing 20 mg/L saccharine) for 6 weeks. Rats were grouped according to their ni-
cotine preferences (n=7-10/group), resulting in 6 groups: Female or male maximum or minimum preferring and control. Control ani-
mals received water from both bottles. Frontal cortex, amigdala and hippocampus were dissected and total nitrite-nitrate levels (Gri-
ess reaction) and tissue protein levels (Bradford) were determined.

Results: ANOVAs depicted differences in NO activity between groups (F (2.51)= 4.685, p= 0.014) in frontal cortex. Post-hoc Bon-
ferroni tests revealed decrease in NO metabolites in maximum nicotine preferring rats compared to controls (p= 0.018). No group
differences were observed in amigdala or hippocampus. Sex did not emerge as significant effect.

Conclusion: Our results suggest that chronic exposure to a free choice of nicotine reduces NO levels in the frontal cortex in ma-
ximum nicotine preferring rats. This may have implications regarding frontal cortex functions in heavy smokers.

Key Words: Addiction, frontal cortex, nicotine, nitric oxide, sex difference.
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Kaloritik Kisitlama, Hipokampal CA3 Bolgesindeki Yasla iliskili Sinaps Kayhbini Tersine Cevirmez

Caloric Restriction Does Not Reverse Age-Related Synapse Loss in Hippocampal CA3

Michelle M. Adams’, Howard S. Donchue?, Constance Linville?, Elizabeth A. lversen?,

Isabel G. Newton?, Judy K. Brunso Bechtold®
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OZET

Amag: Kalorik kisitlama (CR) mikro besinlerde veya herhangi bir diyetsel bilesimde oransiz dlsts olmaksizin toplam kalori alimin-
da azalmadir. Yasam stiresindeki artisin yani sira, CR ayni zamanda hipokampusa bagh bilissel hafizadaki duslsd durdurur. Daha én-
ce, 6Gmur boyu CR'nin hipokampusun CA3 bélgesindeki ana sinaptik proteinleri dengeledigini rapor etmistik. Burada ise hipokampu-
sun CA3 bélgesinindeki stratum lacunasum-moleculare (SL-M)'de sinapslarin fonksiyonel mikrodevrelerinde yasla iligkili olusan degisik-
leri ve &mdir boyu CR'nin bu yasla ilgili degisimleri engelleyip engellemedigini inceledik.

Gerec ve Yéntem: Uc grup Fischer F344XNorveg sicani {n= 5/grup) kullaniimistir: ad libitum (AL) beslenmis geng (10 aylik)
ve yaslh (29 aylik) sicanlar ve 4 aylikken kalorik olarak kisitlanmaya baslanmis yasl (29 aylik) sicanlar. SL-M'deki sinapslar siniflan-
dirmak ve yeniden yapilandirmak icin seri elektron mikroskobunu kullandik ve sinaps numaralari ve boyutlarini analiz ettik. SL-M'I,
dnceki calisma, sinaptofizindeki yasla iliskili gerilemenin hipokampusun bu belli katman ve bélgesine hapsedildini gésterdigi igin in-
celedik.

Bulgular: Sonuglarimiz makdiler akso-spinoz sinaps yogunlugunda, CR (p< 0.01) tarafindan tersine cevrilmeyen énemli bir discs
oldugunu gdstermistir. Ayrica, bu dusts, sinaps ve omurga boyutunda herhangi bir dedisim yoklugunda olusmustur.

Yorum: CR yasla iliskili sinaptik gerilemeyi énlemez ve bu ylizden bilissel disstin durdurulmasina diger mekanizmalar tarafindan
katkida bulunur.

Anahtar Kelimeler: Yaslanma, hipokampus, sinaptik plastisite, seri yeniden yapilandirma, elektron mikroskobu.

ABSTRACT

Objective: Caloric restriction (CR) is a reduction of total caloric intake without a decrease in micronutrients or a disproportiona-
te reduction of any one dietary component. In addition to increasing lifespan, CR also attenuates cognitive decline in hippocampal-
dependent memory. Previously, we have reported that lifelong CR stabilizes key synaptic proteins in the CA3 region of the hippocam-
pus. In the present study, we examined possible age-related changes in the functional microcircuitry of the synapses in the stratum
lacunosum-moleculare (SL-M) of the CA3 region of the hippocampus, and whether lifelong CR might prevent these age-related alte-
rations.

Materials and Methods: Three groups of Fischer 344XBrown Norway rats (n= 5/group) were used: ad libitum (AL} fed young
(10 months old) and old (29 months old) rats and old rats (29 months old) calorically restricted since 4 months of age. We used se-
rial electron microscopy to reconstruct and classify the synapses in the SL-M, and analyzed synapse number and size. We analyzed
the SL-M because previous work demonstrated that age-related decreases in synaptophysin are confined to this specific layer and re-
gion of the hippocampus.

Results: Our results demonstrated a significant age-related decrease in macular axo-spinous synapse density that is not reversed
by CR (p< 0.01). Moreover, this decrease occurred in the absence of any change in the size of synapses or spines.

Conclusion: CR does not prevent age-related synaptic decline and thus contributes to the attenuation of cognitive decline by ot-
her mechanisms.

Key Words: Aging, hippocampus, synaptic plasticity, serial reconstruction, electron microscopy.
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The Impact of Prenatal Hypokinesia on the Formation of Grooming Behaviour in
Various Terms of Postnatal Developments in Rats

Elmira Agayeva

Institute of Physiology n.a. A.l.Karayev, National Academy of Sciences, Baku, Azerbaijan

ABSTRACT

Objective: For the purpose of elucidating the impact of prenatal hypokinesia on proceeding of grooming by using electrophysi-
ological method - the index of general motor activity of the control and hypokinetic progeny placed in the actographic box which is
provided with SMV-30 seismocalculating machine for 10 min was registered.

Materials and Methods: In 1-10 days-old rats of control group spontaneous skin reflexes as washing and scratching ones are
not met very often. While in experimental animals skin reflexes are not observed. As in 1-10 day progeny of the experimental group
responses to the stimulation to which they react in every limb bear protective character. Even simple touching of the animals to each
other turned out to be a strong stimulus. In 11-20 days-old rats of the control group spontanecus washing and scratching reflexes
are observed, while in experimental animals of this age washing and shaking reflexes are met. In 21-30 days-old rat pups of the cont-
rol group washing and scratching reflexes predominate, while licking and shaking reflexes aren't met very often. In the experimen-
tal group of animals washing and shaking reflexes are often met. In 31-40 days-old rat pups of the control group all kinds of skin ref-
lexes are registered. In the experimental animals of this age all kinds of skin reflexes are met. However, washing and shaking refle-
xes are met often compared with the others.

Results: In 41-50 days-old rats of the control group washing and licking reflexes are met more often than the others. In the ex-
perimental animals of this age though all skin reflexes are met, however washing reflex predominates. In 51-60 days-old rats of the
control group the results are not differed from the previous age groups. In the experimental animals together with washing reflexes
are often met licking ones.

Conclusion: Thus, in the animals of the hypokinetic group washing and shaking reflexes are met very often, while in the cont-
rol group animals washing and scratching reflexes predominate in the early ontogenesis. In 31-40 days-old rats of the control group
washing and licking reflexes dominate, while in the experimental animals these kinds of behavioral reactions are developed only in
51-60 days-old rats of the pubertal period.

Key Words: Prenatal hypokinesia, grooming, motor activity, rat-pups, actographic metod.

Néroetik ilkeler

Principles of Neuroethics

Arif Aksit!, Ferhan Esen?®

1 Eskisehir Osmangazi Universitesi Tip Fakiltesi, Neanatoloji Bilim Dall,
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OzZET

Etik, deder kavraminda olanlar bir ahlak felsefesi kapsaminda irdeleyerek, “"dogru nedir” ve “ne yapmaliyim"” sorgularini sorgula-
maktadir. Yargisal anlamda olmayip danismanlik, yol gésterici ve ilkelesmeye yénelik yaklagimlarda bulunmaktadir. Felsefe biliminden
temel alan ve onun bir alt dali olan etik bilim dali, hukuksal gerekcelendirmenin 6tesinde, bilimsel sorgulamayi gerekli kilmakta ve ka-
liplara dayali olmayip, cesitli yol gosterici ilkelesme temelli yaklasimi 6ngdrmektedir. Etik, insanin en degerli oldudu varsayimi ile be-
yinsel islemlerde (ndroetik) ézel bir nem tasir.

insanin yapisinin bir tutum ve davranislan ile bir kisilik olusturdugu ve bunun tek ve yalin bir 6zerk yapida oldugu ve bir 6rnegi-
nin olmamasi yaninda, en ylce varliginin da yasam hakki bilincinde olarak, néroetik kavrami tzerinde durulmalidir. Buna gére kisilik-
ler; a) Bedensel yapisi ile (5zellikle beyin ve beynin islevleri), b) Ruhsal yapisi ve kisiligi ile ¢) Sosyal ve kiilttirel kimligi ile ele alindiktan
sonra yasam surecindeki katkilar da ayrica irdelenmelidir. Bunlar: a) Tutum ve davranislari ile toplumsal yeri, b) Aldigi/verdigi editsel
yaklasimlari, c) Gordsleri, degerlendirmeleri, edebi ve sanatsal yaklasimlari, d) Eserleri, yayinlari, e) Dlstince veya bir anlamda felsefi
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yapisi olarak ele alinabilir. Insani insan yapan unsurun, akh ve bu temeldeki kisiliginin ortaya konuldugu tutum ve davraniglar oldugu
dikkate alinarak, tim bu islevler icin etkin ve dogru bir beyinsel islevin gerekli oldugu ortadadir. insanin gelisimi bir stirec olmasi ya-
ninda, editim ve deneyimlerinin katkisi dnemsenmelidir. Tdm bunlar icinde yine beyinsel islevlerin olmasi gereklidir. Sonug olarak; etik
bakis temelinde néroetik konusunun ilkelesmesi ve bu konuda géris paylasimi yoluyla bu bilimsel yapinin gelismesi ve gelistiriimesi
icin ortak calismalari ve katkilarn dngdrmekteyiz.

Anahtar Kelimeler: Néroetik, etik.

ABSTRACT

Ethics, which regard as the worth of values (philosophy of moral), and addresses the questions, “what is right” and “what we
ought to do” in particular conditions and state of affairs. Ethical concepts are guiding principles, consultant advisers under the moral
principles and not an implicational order as a legal court array. Ethics, which has roots in philosophy, beyond the legal reasoning, re-
quires the scientific inquiring, and not depending on the strict moral regulations, obligatory rules, they are guiding the way of perfor-
mance and principles to follow. Ethics, considered the human being as the inevitably most precious worth, neuroethics have a special
value in ethics, as neuroethics focuses on the brain. Neuroethics concept must be rooted on principles as; the structure of an individu-
al is constructed by his/her unique attitudes and behaviors and by self determination concept, individually solitary pattern, and the
most precious value is, the right to life, liberty and security of person. The effective and righteous neuronal function is required for the
mental health, intelligence, forming the personal specifications, attitudes, behaviors. The evolution and the development of a person
is a lifetime procedure, the contribution of education and experience contribute them. Neuroethics must evaluate the person and the
brain, with all those dimensions. Conclusion; from the ethical philosophy perspective, neuroethics codes have to be conducted for sha-
ring and discussing the fact for further evaluation. By contributions neuroethics principles will be generating to new concepts.

insan isitme Sisteminin Yapisal ve islevsel Ozelliklerinin 3 Boyutlu Modellenmesi ve Animasyonu

Key Words: Neuroethics, ethics.

30 Modeling and Animation of The Structural and Functional Properties of The Human Auditory System

Merve Evren’, Ersin Oguz Knylue, Vedat Evren2
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OZET

Amag: Egitim ve arastirmalarda ¢ boyutlu uygulamalarin kullanimi son yillarda giderek artmaktadir. Tip ve biyoloji gibi yasam bi-
limleri ile ilgili bircok alanda da iki boyutlu resimler yerine l¢ boyutlu modeller kullaniimaya baslanmistir. Duyseal sistemler, sinirbilim
konular arasinda islevsel mekanizmalarin anlasiimasi agisindan en karmasik clanlardandir. insanda duysal sistemlerle iliskili viicut par-
calarinin dogru bicimde modellenmesi ve ilgili mekanizmalarin sanal ortamda hareketlendiriimesi ile sinirbilim egitimine dnemli bir kat-
ki saglanacaktir. Calismamizda duysal sistemlerden isitme sistemi secilmistir. Calismanin amaai, dis, orta ve ig kulaktaki yapilarn bilgi-
sayar ortaminda simdile edilerek elde edilen materyalin editim veya arastirma amagh kullanilabilmesidir.

Gereg ve Yontem: Atlas ve kitaplardaki mevcut gérsel materyallerden, radyolojik gériinttilerden ve maketlerden yararlanilarak
kulaktaki yapilar hilgisayar ortaminda modellendi. Modelleme sirasinda yapilarin 6l¢li ve oranlar korundu. Modellenen parcalarin se-
sin dis kulaktan gelisinden, beyindeki isitme merkezlerine ulasimindaki stirecleri ve mekazimalari simtile edildi.

Bulgular ve Yorum: “Render” edilmis l¢ boyutlu modellerin fotograflan posterimizde sunulmustur. Bu sanal modellerin bilgisa-
yar ortaminda animasyonu yapilmistir ve islevsel dzellikler bu hareketli modeller ile gésterilmistir.

Anahtar Kelimeler: 3 boyutlu modelleme, animasyon, insan isitme sistemi, simtlasyon.

ABSTRACT

Objective: Use of three-dimensional applications in education and research has been increasing in recent years. Three-dimensi-
onal models were started to employ instead of two-dimensional illustrations in many life sciences related areas such as medicine and
biology. Sensory systems are the most complex ones among the neuroscience themes in terms of interpretation of their functional
mechanisms. Accurate modeling of related anatomical parts and simulation of mechanisms of the sensory systems in human will pro-
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vide an important contribution to the neuroscience education. Auditory system has been selected in our study. The objective of the
studly is to simulate the external, middle and internal ear in computer to be used for educational and research purposes.

Materials and Methods: Existing visual material in atlas, books and radiclogical images were screened and modeled in compu-
ter. Measures and aspect ratios of the structures were preserved.

Results and Conclusion: Photographs of the rendered three-dimensional models which obtained at this stage of the study pre-
sented in our poster. These virtual models were animated in computer and functional properties are shown with the moving models.

Key Words: 3D modeling, animation, human auditory system, simulation.

Sinirbilim Egitiminde illustrasyon Kullanimina Bir Ornek: Nikotin Bagimiihig

An Example for Employing of lllustration in Neuroscience Education: Nicotine Addiction

Merve Evren’, Liitfiye Kanit?, Ersin Oguz Koylu®

1 Ege Universitesi Fen Bilimleri Enstitiisti, Biyoteknoloji Anabilim Dali, lzmir, Turkiye
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OzZET

Amag: Tip egitimindeki gelismeler, egitim kalitesinin artinlmasi icin klasik yontemler yerine gérsel materyallerin kullanimini gerek-
tirmektedir. Bu gereklilik medikal illustrasyon ad verilen sanat-bilim dalinin ortaya ¢ikmasini saglarmistir. Bu tanim, bir bilginin tam dog-
rulukla ve amaclanan mesaji vurgulayarak gérsel olarak aktarimasini saglayan calismalar ifade eder. Nikotin bagimliiginin bilesenleri
cesitli yayin ve kitaplarda, grafikler ve sematik cizimlerle ayri ayri anlatimaktadir ancak, buttin olarak illustratif bir anlatim sekli bulun-
mamaktadir. Bu posterin amaa nikotin bagimliiginin molekdler diizeyden makro bir bakis acisina kadar gérsel bicimde aktarimasidir.

Gereg ve Yontem: Nikotin bagimliidinin bilesenleri saptanmis, her bir bilesene ait hem molekdiler hem de makro diizeylerdeki cizim
ve semalar olusturulmustur. Bilgisayar donanim ve yazilimlarinin kullanilmasi, klasik ¢izim tekniklerinin veremedigi esnekligi saglamakta,
sinirsiz detaylandirmayl mimkdn kilmaktadir. illustrasyonlann olusturulmasi icin; Gretilen gérdnttindn tekrar islenebilmesine, katmanlar
halinde caligilabilmesine ve gérlintiintin dijital ortamda kolay aktarimina olanak saglayan Adobe Photoshop programi kullanilmistir, Cizim-
ler icin NVIDIA Quadro/FX-3700 ekran karti ve HD monitére sahip bilgisayar tizerindeki Wacom Intuos-XLarge grafik tablet kullanilmistir.

Bulgular ve Yorum: Sinirbilim tip editimindeki en karmasik alanlardan biridir ve gérsellestirilmenin yogun bir sekilde kullaniima-
sini gerektirir. Sunulan poster, karmasik bir mekanizmanin illustrasyon yéntemi ile daha acik anlatilabilecedini ortaya koymaktadir. Ba-
z1 tlkelerde lisansustt dizeyde egitimi verilen medikal illustrasyon tlkemizde hentiz yeterli ilgiyi gérmemektedir. Medikal illustrasyo-
nun tip editimine ve bilimsel calismalara tartisiimaz katkisindan dolay: tilkemizde de akademik diizeyde temsil edilmelidir.

Anahtar Kelimeler: lllustrasyon, nikotin bagimhihigi, sinirbilim egitimi.

ABSTRACT

Objective: Advances in medical education require usage of visual materials instead of classical methods to improve the quality
of education. This requirement has led to a new art-science branch called as medical illustration. This term defines the work which
involves the visually expression of an information in a complete accuracy. Mechanisms involved in nicotine dependency are expres-
sed separately as graphics and schematic drawings nevertheless, a complete illustrative expression of the whole phenomenon is not
available. This poster aims to visually express the nicotine dependence from molecular level to a macro overlook.

Materials and Methods: Components of the nicotine dependency were determined, drawings and diagrams of each compo-
nent in both molecular and macro levels were created. Computer hardware and software provides a great flexibility which is not ava-
ilable in classical drawing techniques and makes possible unlimited detailing. Adobe Photoshop was used for illustrations, which enab-
les reprocessing of the image, working in layers and easy transfer of images digitally. A Wacom Intuos-XLarge graphics tablet was
used for drawings on a computer with NVIDIA-Quadro/FX-3700 graphics card and HD monitor.

Results and Conclusion: Neuroscience is one of the most complex areas in medical education and reguires intense use of visuali-
zation. This poster states that a sophisticated mechanism may be expressed more clearly with employing illustration. Medical illustrati-
on is a postgraduate education field in some countries however, does not take enough attraction in our country yet. Contribution of
medical illustration to education and scientific research is indisputable and must be represented at academic level in our country.

Key Words: lllustration, neuroscience education, nicotine addiction.
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Tip ve Psikoloji Lisans Egitimi Programlarindaki Sinirhilim ve Yakin iliskili Ders iceriklerinin
Nicel Karsilastirmasi

A Quantitative Comparison of Neuroscience and Neuroscience-Related Curricular Contents in
Medical and Psychology Undergraduate Programs

Saylav E. Bora, Oytun Erbas, Ganiil 0. Peker
Ege Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali ve TUBAS Genel Merkezi, lzmir, Turkiye

Department of Physiology, Faculty of Medicine, University of Ege and Neuroscience Society of Turkey Hdgrtr, lzmir, Turkey

OzeT

Beyin ve sinir sistemini, diger organ sistemlerinden ayiran en énemli fark, insan ve giderek toplum davranigi, kigiligi ve temel sag-
ik sorunlanindan, egitim, etik, politika, inang, felsefe, ekonomi gibi agilimlara dek uzanan cok genis bir yelpazede arastirmayi ve tani-
mayi gerektiriyor olmasi ve bdylece potansiyeli kapasiteye donustlrme olasilik ve cabalaridir. Yaklasik 40 yildir baslbagina bir disiplin
kabul edilen sinirhilim, dogal olarak tip ve psikoloji lisans programlarinda giderek daha genis kapsamli bicimde yer alirken, yenilikci ve
Bati yaklasimli diger bircok meslege iliskin lisans ve mezuniyet sonrasi programda da, zorunlu veya secmeli bir temel ders olarak 6ne
cikmaktadir. Gerek Turkiye icinde, gerekse uluslararasi yatay ve dikey gecisler baglaminda, sinirbilimde “gekirdek” ve diger kapsamin
belirlenmesi ve optimal bir uzlasma ile érnek programlar gelistirilmesi gerekli, hatta zorunlu gérinmektedir.

Farkli kusaklardan devlet ve vakif Universitelerinin, web'de erisilebilen ders programlar taranarak derlenen bu 6n calismada Tir-
kiye, Avrupa, ABD ve Kanada'dan secilmis kuigtik bir 6rneklemde, tip fakdiltesi ve psikoloji béltimlerinin lisans programlarinda yer alan
ternel ve klinik sinirbilim ve iliskili derslerin nicel bir dékimu yapilmistir. istanbul Universitesi Istanbul Tip FakUltesi ile Ege, Hacettepe,
Osmangazi, Baskent, Yeditepe ve Bilim Universiteleri Tip Fakultelerindeki temel ve klinik ders saatleri, 106-294 saat ve gibi cok genis
bir cesitlilik gdsterirken, Ege, Hacettepe, Bogazici, Kog, Bilgi ve Halic Universitelerinin Psikoloji BéIimlerindeki ders saatleri, 240-380
arasinda olup, bircogunda 240 saat gibi ortak bir degerdir. Avrupa, ABD ve Kanada'dan 8 farkli Tip Okulunda, benzeri dersler 64-301
saat; 6 farkli Psikoloji Lisans Programinda ise, 82-354 saat gibi ¢ok genis bir cesitlilik sergilemistir. Ayrica, tim programlardaki ders ve
staj adlarinin da, birbirinden oldukga farkli oldugu dikkat gekmistir. Bir sonraki asamada, drneklem genisletilecek ve nitel icerik deger-
lendirmeleri gerceklestirilecektir.

Anahtar Kelimeler: Tip egitimi, psikoloji, temel ve klinik sinirbilim programlari.

ABSTRACT

The major differential feature of the brain and nervous system among all other organ systems is its ultimate relevance to the per-
sonality and behavior of individuals, thus, consequently the society, along with its health, well being and all attributes alluding to edu-
cation, philosophy, ethics, politics, and economics. Therefore, this organ system deserves the highest attention possible to convert
its potentials to capacity. Having been recognized and valued as an independent academic discipline for the last 40 years, "neuros-
cience” has been expanding in the medical and psychology undergraduate programs as well as starring as a popular core or electi-
ve course in many other para-medical and para-behavioral programs. In parallel with the promotion of national and global mobility,
the need for determining the “core” and the supplemental neuroscience curricular coverage and contents is increasing to yield to de-
veloping proposed unanimously agreeable programs.

This preliminary small scale sampling study aimed to compare the basic, clinical/applied neuroscience and neuroscience-related
curricular content throughout the medical and psychology undergraduate years in various universities in Turkey, Europe, U.S. and Ca-
nada, using free access to the respective websites. Various state and non-profit, private universities in Turkey showed rich variability
in medical (106-294 h) and psychology (240-380 h) programs. In Europe, U.S. and Canada, the variability was between 64-301 h and
82-354 h, among 8 medical schools and among 6 psychology schools, respectively. It was remarkable that the titles of the courses
and clerkships were also highly varied. Our following steps will include expansion of the samplings and qualitative evaluations of the
curricular contents.

Key Words: Medical education, psychology, basic and clinical neuroscience programs.
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Alzheimer Hastaliginda Hesaplamali Sistem Yaziimlari Kullanilarak Mutasyon ve
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OZET

Amag: Bu calismanin amaci, Alzheimer hastalidi ile iliskilendirilen genlerin arasindaki biyolojik baglantilar biyoenformatik yontem-
ler kullanarak tanimlamaktir. Calisma, Alzheimer hastalijina neden olan molekdiler mekanizmalari anlamamiza ve hastaliga yonelik et-
kin erken tani yontemlerinin gelistirilmesine yardima olacadi umulmaktadir.

Gereg ve Yontem: Laboratuvara dayall literatlr verileri ve kamuya agik veritabanlar temel alinarak, Alzheimer hastaliginin gelis-
mesinde rol oynadigi bilinen mutasyon ve tek nikleotid degisimlerini iceren 90'in lzerinde gen secildi. Islevsel kiimelendirme prog-
ramlari (functional clustering tools), Ingenuity ve String kullanilarak, secilen aday genlerin arasindaki iliskiler (dogrudan ve dolayl pro-
tein-protein etkilesimleri), 6zellikle hastaligin erken ve gec evrelerindeki biyolojik yolaklarin karsilastirimasi yoluyla calisildi.

Bulgular: Yapilan analiz, secilen aday genlerin ¢esitli biyolojik aglarda yer aldigini g&sterdi; bunlar sinir sistemi gelisimi, protein
sentezi/yikimi, inflamasyon gibi hticresel strecler, ayrica hticre-hicre etkilesimi, amiloid islenmesi, kalsiyum sinyalizasyonu, htcresel
koruma ve hticre 6ltimd gibi dnemli hticresel islevlerdir,

Yorum: Genom capi iliskilendirme calismalan sonucunda dretilen buyctk miktardaki ham veri, hastaliga neden olan mekanizma-
lar hakkinda ipucu vermektedir. Fakat bu verilerin, Alzheimer hastaliginin erken tanisinin gelistiriimesine yol gésterici olacagi diistnui-
len biyolojik bilgileri tanimlamak icin, yukaridaki yéntemler kullanilarak cok daha detayl bir seklide islenmesi gerekmektedir.

Anahtar Kelimeler: Alzheimer hastaligi, sistem biyolojisi, tek nkleotid degisimi, mutasyon.

ABSTRACT

Objective: The aim of this study is to establish the biclogical relationships of genes that are found to be associated with AD.
This will aid in improving the understanding of the profiles underlying molecular mechanisms, and this will potentially lead to earlier
diagnosis of the disease.

Materials and Methods: Based on our literature investigation we have found that mutations and/or SNPs in over 90 genes we-
re associated with the development of AD. Using functional annotation clustering tools (eg. Ingenuity, Strings), we have studied the
biological associations (direct and indirect protein-protein interactions) among the candidates, specifically comparing the networks
from the late vs. early onset of the disease.

Results: Our results have shown the involvement of the candidates in biological networks, such as cellular processes, nervous
system development, protein synthesis/degradation and inflammation, and in top cellular functions, such as cell-to-cell signaling in-
teractions, amyloid processing, calcium signaling, cellular function/maintenance and cell death.

Conclusion: The huge data obtained from genome-wide association studies is expected to unravel promising clues for the mec-
hanisms of AD. However these raw data need to be further processed to identify additional biological information that will lead to
the improvement of early risk detection for AD.

Key Words: Single nucleotide polymorphisims, mutations, Alzheimer's disease, system biology.
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Sizofrenide Biyoenformatik Ydntemler ile Mutasyon ve Polimorfizm Analizi

Comprehensive Mutation and Polymorphism Analysis Using Bioinformatic Methods in Schizophrenia
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OZET

Amag: Sizofreni (SCZ), %1°lik gérilme sikligi ve %80'lik kalitimsal gegis gésterme craniyla dlinyada en fazla gorilen néropsiki-
yatrik hastaliklardan biridir. Sizofrenin genetik, biyolojik ve kliniksel heterojenitesi, hastalik olusumunun karmasik yapisini yansitmak-
tadir. Bu calismadaki amacmiz, tek-ntikleotid degisimleri, kopya sayisi farkliliklari ve mutasyonlar dolayisiyla sizofreni ile iliskilendirilen
genler arasindaki biyolojik baglantilar, in silico yéntemlerle incelemektir. Bu sekilde, SCZ'de heterojen klinik fenotiple birlikte gdriilen
dzguin biyolojik profilleri tanimlayarak gelistirme riskini erken dénemde tanimlamak hedeflenmektedir.

Gerec ve Ydntem: Kamuya acik veri tabanlar ve literatdr kullanilarak, sizofreni ile iliskilendirilmis > 80 gen secildi. Bunlarin bazi-
larinda nadir mutasyonlar, bazilarinda ise yaygin tek-ntikleotid degisimleri gosterilmisti. Ingenuity ve String gibi islevsel ktimelendirme
programlar (functional clustering tools) yardimiyla, aday genlerdeki biyolojik iliskiler (dogrudan ve dolayl protein-protein etkilesimle-
ri ve yolak analizi gibi) islevsel yorumlar agisindan incelendi.

Bulgular: Secilen 80'den fazla genin buiytik kisminin molekdiler transport, yag ve aminoasit metabolizmasi gibi biyolojik stiregler-
de rol oynadigi gériildi. Bu genlerden ¢ogu kanonik yolaklarda (6rn. G protein’e bagh reseptdr sinyalizasyonu, dopamin reseptdr sin-
yalizasyonu ve cAMP-kaynakli sinyalizasyon) gérev alan proteinleri sentezlemektedir. Bu genler ayrica bipolar bozukluk, otizm, Alzhe-
imer hastaligi ve alkolizm gibi bir dizi hastalikta etkin olup, hicre-hticre sinyalizasyonu, hticre morfolojisi ve hticresel hareket gibi bir
dizi molekdler/hticresel/fizyolojik islevde de gérevlidir.

Yorum: Bu calisma cercevesinde sizofreni ile iliskilendirilmis 80'den fazla geni iceren bir biyolojik sistem analizi yapildi. Bulunan
molekuler yolaklarin ve hiicresel islevlerin cesitliligi, sizofreninin degisik genetik mekanizmalan kapsayan ¢ok etkenli ndropsikiyatrik bir
hastalik olduguna isaret etmektedir. Sizofreni hastaliginin altinda yatan genetik ve molekdler stirecleri anlamak, erken tani ve tedavi
acisinda yol gdsterici olacaktr.

Anahtar Kelimeler: Tek-nukleotid degisimleri, mutasyon, sizofreni, sistem biyolojisi.

ABSTRACT

Objective: Our aim is to study the hiological interaction among the candidate genes in which SNPs, CNVs and mutations were
linked to SCZ. We aim to identify unigue biological profiles, associated with heterogeneous clinical phenotypes, which is expected to
improve the early detection of risk for developing SCZ.

Materials and Methods: Using the literature and the publicly available databases we have identified over 80 candidate genes
in which either rare (mutations) or common (SNPs) alleles were associated with SCZ. With the aid of functional clustering tools (e.g.
Ingenuity, Strings) we have studied the biological associations among the candidates in the context of various functional annotati-
ons, such as pathway term enrichment and direct and indirect protein-protein interactions.

Results: We have shown that most of the genes were found to be involved in biological processes, like lipid metabolism, mole-
cular transport and amino acid metabolism, in canonical pathways (G-protein coupled receptor signaling and dopamine receptor sig-
naling). These genes were also involved in disorders, like bipolar affective disorder, autism, Alzheimer's disease and alcoholism, as
well as in molecular, cellular and physiological functions, like cell-to-cell signaling and cell morphology.

Conclusion: In the framework of this study, we conducted a biological network analysis of over 80 candidate genes genetically
associated with the development of SCZ. The variety of molecular pathways and cellular functions suggests that SCZ is a multifactor
neuropsychiatric disorder that comprises several genetic mechanisms. Understanding the genetic and molecular events underlying
SCZ is expected to help in the early detection and treatment of this complex disease.

Key Words: Single nucleotide polymorphisms, mutation, schizophrenia, systems biology.
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Renk ve Duygu iliskisi

Relationship Between Color and Emotion

Deniz Basbinar Aktekin!, Yusuf Simsek’, Birsen Kaplan®

1 Gazi Universitesi Saglk Hizmetleri Meslek Yuksekokulu, Tibbi Goruntuleme Teknikleri, Ankara, Tarkiye
2 Gazi Universitesi Saglk Hizmetleri Meslek Yuksekokulu, Tibbi Labaratuvar Teknikleri, Ankara, Turkiye

1 Medical Imaging Techniques, Vocatianal High School of Health Services, University of Gazi, Ankara, Turkey
2 Medical Laboratory Techniques, Vocational High School of Health Services, University of Gazi, Ankara, Turkey

OZET

Amac: Bircok arastirmaci farkli renklerin etkilerini degisik ortam ve metotlarla incelemislerdir. Levy yaptigi calismada morun hi-
ztn verdigini, kirmizinin &fkeye yol actigini, mavinin sakinlestirici oldugunu bulmustur. Levy kirmizinin aktif duygular uyardidini disti-
nurken, Kwalleck kafa karisikhgr ve kétui hissetmeye yol agtigini ileri stirmektedir. Stone ise mavi ¢evrenin depresyona neden olabile-
cedini éne stirmektedir. Ayni zamanda yuksek dikkat isteyen gérevler verilen kisilerde mavinin olumsuz etkileri olmaktadir. Farkli duy-
gusal durumlar ile renkler arasindaki iliskiyi arastirdigimiz bu ¢calismada, renk ve duygu iliskisinin daha iyi anlasiimasi amaclanmistir. Bu
calisma renklerin duygusal durumu nasil etkiledigine ve bugtin ¢ok sinirl bir sekilde uygulanan renk terapisine yonelik bir ydntem aras-
tirmasinin dncdild olarak planlanmistir.

Gereg ve Yontem: Calismaya Gazi Universitesi Saglik Hizmetleri Meslek Yksekokulunda okuyan saglikli ve sag ellerini kullanan
gonullt kiz ve erkek toplam 40 6grenci katilmistir. Deneklerden 15 farkli duygu durumu ile 8 farkli renkten birisi ile eslestirmeleri is-
tenmistir.

Bulgular: Bu bulgular sonucunda, deneklerde heyecan ile kirmizi renk iliskilendirme orani %58, éfke duyulari ile yine kirmizi renk
iliskilendirme orani %73, ciddiyet ile lacivert renk iliskilendirme orani %53 ve ice déntiklik duygulari ile yine lacivert rengi iliskilendir-
me orani %33 olarak 6n plana ¢kmistir.

Yorum: Sonug olarak kirmizinin heyecan ve ¢fke duygusu ile lacivert rengin ciddiyet ve iceddniklik duygusu arasindaki anlaml,
iliskisi yapilan calismalarla uyumludur. Bir sonraki asamada, bu farkl etkinin depresyon ve anksiyete ile iliskisini arastirmada, ayrica kiz
ve erkek deneklerde olabilecek farkliliklarin degerlendiriimesinde anlamli olacagi duistintlmektedir.

Anahtar Kelimeler: Duygu, heyecan, dfke, renk.

ABSTRACT

Objective: Many researchers examined the effects of different colors with different environment and methods. Levy found that
violet gives sadness, red causes anger and blue makes calmness. While Levy thinks that red alerts active emotions, Kwalleck thinks
that it causes confusion and bad feelings. In addition to that, Stone notifies blue environment may cause depression. However, blue
makes negative effects on people working with high attention. In this study related with different emotional situations and color ef-
fects, the aim is to understand better the relation between color and emotion.

Materials and Methods: This study is planned as premise study to color therapy applied in a limited way to effects of colors to
emotional situations. Total 40 male and female healthy and right handed students at Gazi University Vocational High School of He-
alth Services made contribution. From contributors, matches with 15 different emotional situations and 8 different colors are collec-
ted.

Results: As a result of these findings, 58% of subjects matched red color to excitement, furthermore, 73% matched red color
to anger. 53% of the subjects related seriousness to violet color, 33% on the other hand, chose violet color as intrapersonal.

Conclusion: Relating red color with excitement and anger emotion, violet color with seriousness and intrapersonal situations we-
re consistent with previously conducted studies. Our future plan is to study the color effects on anxiety and depression with diffe-
rent female and male groups.

Key Words: Anger, color, emotion, excitement.
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Uzun Siireli Paradoksik Uyku Yoksunlugunda Beyin Antioksidan Seviyeleri

Brain Antioxidant Status in Long-Term Paradoxical Sleep Deprivation
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OZET

Amag: Bu calismada 21 guinlik paradoksik uyku yoksunlugu sirasinda beyinde olusan oksidatif hasarin ve antioksidan savunma
sisteminde olusabilecek degisikliklerin Slclilmesi amaglanmistir,

Gereg ve Yontem: Wistar Albino sicanlar Ug gruba ayrildi (her birinde n= 10): kafes kontrol (grup 1), tank kontrol (grup 2) ve
uyku yoksunlugu (grup 3). Erciyes Universitesi Etik Kurulunun onayr alinmistir. Uyku yoksunlugu olusturmak icin coklu platform yén-
temi kullanilmistir. Grup 2 sicanlar grup 3'tekiler ile benzer ancak uyumalarina olanak taniyacak bir ortamda tutulmuslardir. Siganlar
21 glin boyunca glinde 18 saat tanklarda tutulduktan sonra biyokimyasal analizlerin yapilabilmesi amaciyla dekapite edilerek beyin
dokulari ¢ikartilmistir. Tim beyin homojenatlarinda malondialdehit (MDA), stiperoksit dismutaz (SOD) ve glutatyon peroksidaz (GSH-
Px) seviyeleri tespit edilmistir.

Bulgular: MDA (p< 0.001), SOD (p< 0.001) ve GSH-Px (p< 0.001) aktivitelerinde gruplar arasinda anlamli farkllik gdzlenmistir.
Grup 2 ve 1'e gére grup 3'te MDA seviyeleri yliksek ve SOD ile GSH-Px aktiviteleri diistik bulunmustur (p< 0.005). Grup 1'e gbre grup
2'de de MDA seviyeleri artmis ve SOD ile GSH-Px aktiviteleri azalmis olarak bulunmustur (p< 0.005).

Yorum: Bulgularimiz 21 guinltik kronik paradoksik uyku yoksunlugunda beyinde antioksidan mekanizmalarda zayiflama oldugunu
gdstermistir. Bu hasarin hangi beyin bélgelerinde ne derecede olustugunun arastirimasinin énemli olabilecedi sonucuna varilmistir.

Anahtar Kelimeler: antioksidan, coklu platform yontemi, uyku yoksunlugu.

ABSTRACT

Objective: In this study, it was aimed to measure the oxidative damage and any changes that might occur in antioxidant defen-
se system in the brain following 21 days of paradoxical sleep deprivation.

Materials and Methods: Wistar Albino rats were randomly assigned to one of three groups (n= 10 for each): cage control (gro-
up 1), tank control (group 2) or sleep-deprived (group 3). Approval from the Institutional Animal Care and Use Committee of Erciyes
University was obtained. Rats were subjected to sleep deprivation by multiple platform method. Group 2 rats were kept in a similar
environment as group 3 rats, but they were able to sleep. The rats were submitted to the tanks for 18 h for 21 days then they we-
re decapitated and the brains were exposed for the biochemical analysis. Malondialdehyde (MDA), superoxide dismutase (SOD) and
glutathione peroxidase (GSH-Px) levels were determined from the whole brain homogenates.

Results: There was a significant group effect for MDA (p< 0.001), SOD (p< 0.001) and GSH-Px (p< 0.001) activities in the who-
le brain homogenates. In the group 3 MDA levels were elevated, and the activities of SOD and GSH-Px were lower in comparison to
the group1 or 2 (p< 0.005). In the group 2, MDA levels were also elevated and the activities of SOD and GSH-Px were also decre-
ased in comparison to the group 1 (p< 0.005).

Conclusion: Our results showed that 21-day chronic paradoxical sleep deprivation caused a decrease in the antioxidant defen-
ses in brain. So, we think it is also noteworthy to investigate to what extend these changes occur in different brain regions.

Key Words: Antioxidant, multiple platform method, sleep deprivation.
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Normobarik Hipokside Egzersiz ve Dokosaheksaenoik Asitin EEG Aktivitesine Etkisi

The Effect of Exercise and Docosahexaenoic Acid on the EEG Activity in Normobaric Hypoxia
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OZET

Amac: Egzersiz ve dokosaheksaenoik asit (DHA)'in EEG aktivitesini dzellikle yliksek frekans bandlarinda artirdig gdsterilmistir. Bu
calismanin amac, hipcksik kosullarda yapilan egzersiz ve DHA verilmesinin; total EEG aktivitesine ve EEG frekans bandlarina etkisini
arastirmaktir.

Gereg ve Yontem: Calisma icin, Hayvan Deneyleri Etik Kurulu onayi alindi ve 4 aylik, 210 + 18 g, 35 adet, Sprague Dawley er-
kek sican, her biri esit sayida 5 gruba aynldi: Kontrol Grubu (K), Hipoksi Grubu (H), Hipoksi + DHA Grubu (HD), Hipoksi + Egzersiz
Grubu (HE), Hipoksi + Egzersiz + DHA Grubu (HED). K grubu hari¢ tim sicanlar, 28 glin boyunca hipoksiye maruz birakilirken, HE ve
HED grubundaki siganlara, treadmill egzersizi yaptinldi (1.8 km/s hizda, %0 egim, 20 dakika/gtin). HD ve HED gruplarina ise her gtin
DHA gavaji yapildi (36 mg/kg/gtin). Deneysel periyodun sonunda, sicanlardan, EEG kayitlar alindi. Bu kayitlardan, spektral gic ve fre-
kans analizleri yapildi. Gruplar arasi farkliik one Way ANOVA ve Post-Hoc Tukey testi ile saptanarak, p< 0.05 olan degerler istatistik-
sel agidan anlamli kabul edildi.

Bulgular: HE, HD ve HED grubu sicanlarin total EEG aktiviteleri, K ve H grubuna gore istatistiksel olarak anlamli sekilde artmistir.
K ve H gruplarinda delta ve teta aktivitesi; HE, HD ve HED gruplarinda ise alfa ve beta aktivitesi diger tim gruplara gére anlamli de-
recede yliksek bulunmustur,

Yorum: Bizim bulgularimiz, hipoksinin kognitif fonksiyonlardaki bilinen olumsuz etkilerinin, egzersiz ve diyete DHA eklenmesi ile
azaltilabilecegini isaret etmektedir.

Anahtar Kelimeler: EEG, egzersiz, DHA, hipoksi, spektral gtic.

ABSTRACT

Objective: Exercise and docosahexaenoic acid (DHA) have been shown to increase EEG activity, especially in high frequency
bands. The aim of this study is to investigate the effect of exercise and DHA supplementation in hypoxic conditions on total EEG ac-
tivity and EEG frequency bands.

Materials and Methods: This study was approved by the Pamukkale University Ethics Committee of Animal Care and Usage. A
total of 35 Sprague Dawley male rats, were divided into 5 groups: Control (K), hypoxia (H), hypoxia + DHA (HD), hypoxia + exercise
(HE), hypoxia + exercise + DHA (HED). Experimental groups were exposed to hypoxia for 28 days. A treadmill exercise was perfor-
med in exercise groups (1.8 km/h, 0% incline, 20 min/day). DHA were applied by gavage (36 mg/kg/day) to HD and HED groups
for every day. At the end of the experimental period, the EEG recordings were collected from rats. Spectral power and frequency
analysis were performed. One Way ANOVA and Post Hoc Tukey tests were used for the differences between groups, p values < 0.05
accepted as statistically significant.

Results: Total EEG activity of HE, HD and HED groups were increased compared to groups K and H. The delta and theta activity
of K and H groups were higher compared to the other groups. The alpha and beta activity of HE, HD and HED groups were found
to be higher compared to the other groups.

Conclusion: Our results suggest that deleterious effects of hypoxia in cognitive function, may reduce by exercise and DHA di-
etary supplementation.

Key Words: EEG, exercise, DHA, hypoxy, spectral power.
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Formaldehit inhalasyonunun Sicanlarin Beyin Dokusu Uzerindeki Olumsuz Etkileri ve
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Harmful Effects of Formaldehyde Inhalation on the Brain Tissue of Rats and Protective Effects of
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OZET

Amac: Bu calisma formaldehit (FA) inhalasyonunun, sicanlarin beyin dokusuna zararl etkilerini ve ¢orek otu yaginin muhtemel
koruyucu etkisini arastirmak igin yapild.

Gereg ve Yontem: Bu amacla 21 adet Sprague-Dawley cinsi yetiskin erkek sican kullanildi. Deney hayvanlarn Ug gruba ayrildi.
Grup | kontrol grubu olarak secildi. Grup II'deki siganlar 28 gtin stiresince glinde 8 saat FA inhalasyonuna maruz birakildi. Grup Ill'de-
ki sicanlara FA inhalasyonu ile birlikte oral yolla ¢érek otu yagi verildi. Calisma sonunda tdm sicanlar dekapite edildi ve histolojik de-
gerlendirme icin beyin dokulari ¢ikarildi. Beyin dokular %10’luk formaldehitte teshit edilerek 1sik mikroskopta takibi icin rutin histolo-
jik takip serilerinden gegirilip parafin bloklara gémdildu. Parafin bloklardan 5 pm kalinhdinda kesitler polilizinli lamlara alindi. TUNEL
yéntemi ile apoptotik hicreler belirlendi. TUNEL pozitif hicrelerin toplam hicrelere cranlanmasi ile apoptotik indeks cikarildi. Olym-
pus BH2 fotomikroskobunda incelenerek fotografland..

Bulgular: Apoptotik indeksin degerlendirilmesi sonucunda grup Il'de kontrol grubuna gére anlamli bir artis tespit edildi. Grup
lII'deki beyin dokularinda grup Il'ye gére anlamli bir azalma gdzlendi. Grup Il kontrol grubuyla benzerdi. Negatif kontrol igin yapilan
boyamada immtinreaktivite gézlenmedi. Pozitif kontrol olarak meme dokusu kullanildi.

Yorum: Sicanlarin beyin dokusunda FA'nin indikledigi apoptozisi, ¢érek otu yaginin azalttig gdzlendi.

Anahtar Kelimeler: Apoptozis, ¢érek otu yagi, formaldehit, sican, TUNEL.

ABSTRACT

Objective: This study was designed to investigate the harmful effects of formaldehyde (FA) inhalation and possible protective
effects of nigella sativa oil on the brain tissue of rats.

" Materials and Methods: For this purpose, 21 adult male Sprague-Dawley rats were used. Animals were divided into three gro-
ups. The rats in group | were used as control group. The rats in group Il were exposed FA inhalation (8 hours) for 28 days. The rats
of group Il were administered nigella sativa cil (PO) plus FA inhalation. At the end of the study all animals were decapitated and the
brain tissues were removed for histological examination. Tissues were fixed in 10% formaldehyde solution for routine histopatholo-
gical examination by light microscopy. Tissue specimens were embedded in paraffin wax and sectioned (thickness, 5 pm). Apoptotic
cells were determined by TUNEL assay. The findings were evaluated under an Olympus BH-2 light microscopy. Apoptotic index was
evaluated by TUNEL assay.

Results: Group Il were significantly increased compared with control group. Group Ill were significantly decreased compared
with group Il. Group IIl were similar to control group. Staining for negative control not found immunoreactivity. Mammary gland tis-
sue were used as positive control.

Conclusion: In conclusion, our histological findings revealed that FA-induced apoptosis on the brain tissue was suppressed by ni-
gella sativa oil.

Key Words: Apoptosis, formaldehyde, nigella sativa oil, rat.
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Ellagik Asidin Hidrojen Peroksit ile Oksidatif Stres Olusturulan Sicanlarda Beyin Malondialdehit,
Kolesterol ve Vitamin E Diizeylerine Etkisi

Effect of Ellagic Acid on Vitamin E, Cholesterol and Malondialdehide Levels in Oxidative Stress
Status Induced by H50, in the Rat Brain
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OZET

Amacg; Hidrojen peroksit (H,0,), lipitlerin ve proteinlerin oksidatif hasarina neden olan, guclii bir reaktif oksijen tirddir. Son yil-
larda, kolesterol ve ndrodejenerasyon arasindaki etkilesimi ortaya koyan bazi calismalar bulunmaktadir. Ellagik asit (EA) bazi meyve-
lerde bolca bulunan ve antioksidan 6zellige sahip bir maddedir. Bu calismada, sican beyin dokusunda H,0, ile indliklenmis oksidatif
hasara karsi, EA'nin olasi néroprotektif etkisinin belirlenmesi amaclanmistir.

Gereg ve Yontem: Etik kurul onayindan sonra, galismada 24 adet eriskin Sprague Dawley irki erkek sican kullanildi. Hayvanlar,
kontrol, H202, EA ve H,0,+ EA olarak 4 gruba ayrildi. H,0, intraperitonal yolla, EA ise gastrik sonda ile 60 gtin boyunca gtinasin uy-
gulandi. Deneyin sonunda hayvanlarin dekapitasyonunu takiben total beyin dokular gikanldi ve homajenize edildi. Malondialdehit dd-
zeyi spektrofotometre, E vitamini ve kolesterol dizeyleri ise yiiksek performansli sivi kromatografisi kullanilarak belirlend.

Bulgular: Hem beyin hem de serum malondialdehit diizeyi, kontrol grubuyla kiyaslandiginda H,O, grubunda artis gdsterdi (p<
0.05). H,0, grubuyla kiyaslandiginda, EA ve H,0, + EA uygulanan grupta, beyin ve serum malondialdehit seviyesinin distik oldugu
belirlendi (p< 0.05). Beyin kolesterol seviyesinin, kontrol gurubuyla kiyaslandiginda, H,0, grubunda arttig (p< 0.05), EA ve H,O, +
EA gruplarinda ise dedismedigi gérdldd. Vitamin E diizeyi kontrolle karsilastinidiginda EA ve H,O, + EA gruplarinda ytiksekti (p< 0.05).
EA grubundaki artigin H + EA grubuna kiyasla daha fazla oldugu belirlendi {p< 0.05).

Yorum: H,0, beyin dokusunda oksidan strese yol agmaktadir. Beyinde, kolesterol ve vitamin E dtizeyinin oksidatif stresten etki-
lendigi gérilmektedir. EA'nin, beyin dokusunda H,0,"nin olusturdugu oksidan stresi azalttigi ve bu yéntyle néroprotektif bir etki po-
tansiyeline sahip oldugu séylenehbilir.

Anahtar Kelimeler: Ellagik asit, oksidatif stres, beyin, rat.

ABSTRACT

Objective: Hydrogen peroxide (H;0,). causes to oxidative damage the proteins and lipids, is a powerful reactive oxygen speci-
es. Recently, there are some investigations regarding the interactions between cholesterol and neurodegenaration. Ellagic acid (EA)
is an antioxidant agent and exists in some fruits. The aim of this study was to investigate the neuroprotective effect of EA on H,0,
induced oxidative damage.

Materials and Methods: After ethic committee approval, adult Spraque Dawley rats were used in this study (n= 24). Animals
divided to contral, H,0,, EA and H,0,+ EA groups. H,O, injected intraperitoneally and EA administered via a gastric cannula for 60
days to the animals. Then animals decapitated and brains were removed quickly. After homogenization, malondialdehyde level was
analyzed by spectrophotometer and vitamin E and cholesteral levels were determined by high performance liquid chromatography.
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Sicanlarda Streptozosin ile Olusturulan Diyabetik Néropati Modeli Uzerinde
Oksitosin (néropeptid) ve Mesnamin Etkilerinin Elektrofizyolojik Olarak Arastirilmasi

Electrophysiological Evaluation of the Effects of Oxytocine (as a neuropeptide) and Mesna in the
Rat Diabetic Neuropathy Model Induced by Streptozosin

Oytun Erbas, Serdar Demirgiren, E. Saylav Bora, Y. Hakan Dogan, Gdniil 0. Peker
Ege Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, |zmir, Turkiye
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OZET

Amac: Streptozosin ile olusturulmus Tip 2 DM modelinde gelisen motor ve duysal periferik néropatinin, oksitosin, mesna (sod-
yurm-2-merkaptoethene stilfonat), amifostin gibi farkli ajanlarla tedavisinde duysal/motor ileti hizlarinda olasi iyilesmenin elektrofizyo-
lojik yontemlerle kanitianmasi.

Gereg ve Yontem: Galismada erkek Sprague Dawley eriskin sicanlar kullanildi (n= 15). Diyabet olusturmak amaciyla STZ (Strep-
tozosin, 55 mg/kg) uygulanan 15 adet sicanda 48 saat sonra pentobarbital anestezisi (40 mg/kg) altinda; kuyruk veninden alinan
kandan oksidaz “stick” yntemi ile glukoz bakilarak 250 mg/dL veya dstti kan glukozu olan sicanlar diyabetik (NIDDM) kabul edilip
calismaya alindi. Dért haftanin sonunda, siyatik sinirden motor ve duysal ileti sdresi hizi 8lculecek, baslangictaki degerlerden %15-20
uzama gézlenen sicanlar ¢alismaya dahil edildi.

Siyatik centik ve popliteal fossa diizeyinden uyari verilerek ayaktan 2.-3. parmaklar arasindaki (interdijital) kaslardan EMG kaydi
yapildi. EMG kaydinda, M (bilesik motor aksiyon potansiyeli) yaniti olusuncaya kadar olan latans suresi belirlendi. Siyatik ve popliteal
uyarimlar arasindaki latans stresi farki kaydedildi. Siyatik ve popliteal uyarim noktalan arasindaki mesafe mm cinsinden Slcdllip latans
stiresi fark degerine béltinerek motor ileti hizi hesap edildi. Kuyruk sinirinden ise duysal ileti hizi hesapland.

Calisma Gruplar: Diyabetik néropati olusturulan 1. gruba (n=5), 10 gtin slreyle Oksitosin 1 U/kg (Synpitan-Deva ila¢) gtinde 1
kez IP (intraperitoneal), 2. gruba (n= 5) Mesna (Uromitexan Ampul) 150 mg/kg glinde 1 kez IP uygulandi. Néropati geligtirilen, 3.
gruba (n=5) ise %0.9 NaCl IP verilerek kontrol grubu olusturuldu.

Bulgular ve Yorum: Diyabetik néropatili sicanlarda tedavi sonrasi 7 ve 10. gtinde siyatik sinirden hesaplanan mctor, kuyruktan
hesaplanan duyusal sinir hizlar tedavi éncesi degerlerle karsilastinidi. Sonuglara, SPSS yaziim programi ile ve non-parametrik Kruskal
Wallis tek y&nlii varyans analizi uygulanarak, gruplar arasinda istatistiksel agidan anlamli fark olup olmadigi agisindan degerlendirildi.

Anahtar Kelimeler: Sican diyabetik néropati modeli, oksitosin, mesna (sodyum-2-merkaptoethene stilfonat), ndrodejenerasyon,
sinir ileti hiz.

ABSTRACT

Objective: The aim of the study was to investigate the effects of oxitocine and mesna (sodium-2-merkaptoethene sulphonate)
on the Type Il DM motor and sensorial peripheric neuropathy induced by streptozosin in the rats.

Materials and Methods: Study was performed on the male adult Sprague Dawley rats (n=15). STZ (streptozosin, 55 mg/kg)
administrated to rats to induce diabate and 48 hours after the STZ injection their blood kas been collected from the tail vein to glu-
cose levels under pentobarbital (40 mg/kg) anesthesia to measure the glucose levels by cksidaze “stick” method and the rats over
250 mg/dL glucose level in their blood has been accepted to be diabetic (NIDDM) and chosen for the experiments.

Motor and sensorial nerve conduction velocities has been measured from the sciatic nerve weeks later, and the ones elongated
at least %715-20 compared to he very beginning measurements has been chosen for the experiments.

For the electrophysiologic recordings, the stimuli applied from the sciatic notch and popliteal fossa and the EMG recordings we-
re taken from the 2™ and 3'9 interdigital muscles. The latency differences between sciatic and popliteal stimulations have been cal-
culated and the motor conduction velocities has been measured. The sonsorial cunduction velocities were measured from the tall
nevre recordings.

|
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Group designs: One of the diabetic rat goups has been administrated oxytosine 1 U/kg (Synpitan-Deva Drugs) IP once a day for
10 days (n=5), to the other group (n= 5). Mesna (Uromitexan Ampul) 150 mg/kg IP once a day for ten days, the control group has
been taken %0.9 NaCl IP (n=5).

Results and Conclusion: Motor nerve conduction velocities from sciatic nerve and sensorial nerve from the tail at the days 7
and 101 days of the diabetic rats have been compared between the before and after treatment results. Kruskal Wallis non-paramet-
ric one-way ANOVA test has been performed on he data by using SPSS software to answer the question if there is a significant dif-
ference hetween the treatment grups and the control.

Key Words: Rat diabetic neuropathy model, oxytosin, mesna (sodyum-2-merkaptoethene sulphonate), neurodegeneration, nev-
re conduction velocity.

The Impact of Deficiency of Liposoluble Vitamins on Energy-Consumption in the CNS

F.B. Askerov, A.M Azimova, G.J. Movsumov, B.M. Abushov, 5.0. Kadimova

Institute of Physiology n.a. A.l.Karayev National Academy of Sciences, Baku, Azerbaijan

ABSTRACT

Objective: The aim of this work was to study the impact of deficiency of liposoluble vitamins on Na, K- and Mg-ATPase activiti-
es, morphological changes in some brain structures, on conditioned reflex and mechanisms of energy consumption in adult white
rats.

Materials and Methods: Na, K- and Mg-ATPases activities were analyzed in brain homogenates by Bonting et al. (1964) morp-
hological changes were analyzed by Nissel (1933), while conditioning reflex was studied by Jarvik M., Koop R. (1967) techniques.

Results: Liposoluble vitamins deficiency during 30 days leads to noticeable decrease of the Na, K-ATP-ase activity in the visual
cortex and retina, while Mg-ATP-ase activity reliably increases as compared to the Controls. Deficiency of liposoluble vitamins in the
diet causes dynamic increasing the latency of animals’ first entering into the dark chamber of the box and the time of keeping of
passive avoidance conditioning (PAC) and positive behavioural reactions as well. In “vitaminized” animals, though the time of lear-
ning decreases, but the time of storage of reflex and the numbers of behavioural reactions do not. In animals, not received liposo-
luble vitamins during 30 days, morphological changes have dystrophic disposition (decreasing of Nissl substance, chromatolyses, va-
cuolization and so on).

Conclusion: Thus, decreasing of Na, K-ATP-ase activity, development of dystrophic alterations in neurons in different brain struc-
tures (visual cortex, retina) and inhibition of instinctive reactions appear to be related to the decreasing of ionic permeability on the
level of plasmatic membrane and desensibilization of receptors.

Key Words: Vitamins, energy consumption, Na, K- and Mg-ATPases, neurons, conditioned reflex.

Turk Noral Derg 2010;16(Ek 1):129-245 191 |



POSTERLER / POSTER PRESENTATIONS

Diklofenak Sodyumun Prenatal Dénemde Uygulanmasim Takiben Erkek Sican Servikal Spinal
Kord Morfolojisine Etkileri: Stereolojik ve Histolojik Bir Calisma

Effect of Prenatal Exposure of Diclofenac Sodium on the Morphology of the Male Rat Cervical
Spinal Cord: A Stereological and Histological study
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OZET

Amac: Bu calismada, non-steroidal antiinflamatuvar bir ilag olan diklofenak sodyumun (DS) prenatal dénemde uygulanmasinin si-
can servikal spinal kord néronlarinin gelisimine etkilerinin postnatal donemde degerlendirilmesi amacland..

Gereg ve Yéntem: Bu calisma icin Ydizdncl Yil Universitesi Hayvan Deneyleri Yerel Etik Kurulundan izin alindi. Calismanin bas-
langicinda gebe sicanlar (Wistar-Albino) kontrol (SF) ve deney grubu (DS) olarak ikiye ayrildi. DS maruz kalan yavrulan elde etmek igin;
gebe sicanlar ¢iftlesme sonrasi 5. guntinden baslanarak 15 gin stiresince gtnlik 1 mg/kg dozunda DS (Voltaren, 75mg/3 ml ampul)
intraperitoneal yolla, serum fizyolojik grubu déller icin ise gebe sicanlara ayni periyotta ve ayni yolla 1 mL/kg dozunda (gtinltk) se-
rum fizyolojik enjekte edildi. Dogumdan sonra erkek yavrular 4 haftalik ve 20 haftalik olacak sekilde 2 alt gruba aynildi. Dérdtincl ve
yirminci haftanin sonunda ttim denekler perflize edilerek servikal spinal kordlari cikarildi. C1-C4 segmentleri arasina ait servikal spinal
kord segmenti 50 um kalinhi§inda koronal diizeyde kesildi ve kesitler cresyl violet (%0.1) ile boyanarak histolojik ve stereolojik olarak
degerlendirildi.

Bulgular: Stereolojik analizlere gére; DS maruz birakilan sicanlarin toplam néron sayilari SF grubuna kiyasla énemli oranda azal-
mis bulundu (p< 0.05; bagimsiz érnekler t-testi). Ayrica, DS uygulanan servikal spinal kord hticrelerinin histolojik ézelliklerinin dnemli
derecede bozuldugu gdzlendi.

Yorum: Galismamizin stereolojik ve histolojik bulgular; prenatal periyotta DS uygulanmasinin servikal spinal kord néronlarinin ge-
lisimi tizerinde olumsuz etkiye sahip oldugunu géstermektedir.

Anahtar Kelimeler: Diklofenak sodyum, servikal spinal kord, sterecloji, sican.

ABSTRACT

Objective: Diclofenac sodium (DS) is one of the most commonly used non-steroidal anti-inflammatory drugs (NSAIDs) and it may
trigger undesirable alterations in central nervous system (CNS) morphology and neuronal development. Therefore, this study claimed
that; development of the cervical spinal cord is affected if the DS is administrated during the prenatal period.

Materials and Methods: Permission of the study was taken from Animal Experiment Local Ethic Commettee of Yuzuncu Yil Uni-
versity. At the beginning of this study, pregnant rats (Wistar-Albino) were randomly divided into two groups as follows: DS-treated
(1 mg/kg daily, DS for 15 days) and control group (1 mg/kg daily, SF for 15 days). Male offspring were obtained after delivery and
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each group was divided two subgroups that are 4 weeks-old (4W-old) and 20 weeks-old (20W-old). At the end of 4" and 20" we-
eks, rats were perfused and after extraction of the vertebral column, the cervical spinal cord was dissected. The segment of the cer-
vical spinal cord consisting of the between C1-C4 segments were cut into serial sections of 50 um-thickness in the coronal plane and
later stained with Cresyl violet (0.1%) and the results were evaluated with histological and stereological methods.

Results: According to stereological findings; total number of neurons in DS treated rats was significantly lower than that of the
controls (p< 0.05). Similarly, the cervical spinal cord cell loss in the DS group were observed to correspond with the control group.

Conclusion: Both histological and stereological results from this study show that; DS lead to deleterious effects on neuron num-
bers of cervical spinal cord and their histological appearance.

Key Words: Diclofenac sodium, cervical spinal cord, stereclogy, Rat.

Prenatal Dénemde Uygulanan Diklofenak Sodyumun 4 Haftahk Sicanlarin
Nervus Medianusuna Etkisinin Arastiriimasi

Investigation of the Median Nerve of Four Week-Old Rats Exposed to Diclofenac Sodium at the
Prenatal Period
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OZET

Amag: Bu calismada diklofenak sodyumun (DS) prenatal dénemde uygulanmasinin median sinir gelisimi (zerindeki etkilerinin be-
lirlenmesi amaclandi.

Gereg ve YOntem: Calismada Wistar albino cinsi siganlar kullanildi. Denekler kontrol, serum fizyolojik ve diklofenak sodyum ol-
mak Uzere (¢ gruba aynldi. Kontrol grubuna hichir islem yapiimadi. SF ve DS gruplarina gebeliklerinin 5. glininden 19. gtintine ka-
dar, SF grubuna gunluk 1 mL/kg serum fizyolojik; DS grubuna ise ayni stirede glinlik 1 mg/kg diklofenak sodyum enjekte edildi. Do-
gumdan sonra 4. haftada erkek ve disi sicanlarin sag nervus medianuslan disseke edildi ve stereolojik yéntemle analizi yapildi.

Bulgular: Disilerde gruplar arasinda higbir parametre agisindan anlamli fark gérilmedi. Fakat erkeklerde akson alani ve miyelin
kilif agisindan fark oldugu belirlendi (p< 0.05). Cinsiyetlerin kargilastirmasinda ise diklofenak sodyum ve serum fizyolojik gruplarinda
erkek ve disiler arasinda highir parametre agisindan fark gézlenmedi. Kontrol grubunda ise akson alani bakimindan fark olmayip, ak-
son sayisi ve miyelin kilif bakimindan fark oldugu gézlendi (p< 0.05). Diklofenak sodyuma bagl olarak herhangi bir makroskobik anor-
mallik g6zlenmedi. Fakat yer yer miyelin kiliflarda biztisme ve dejenerasyonun oldugu mikroskobik incelemede tespit edildi.

Yorum: Disilerde kontrol ve deney gruplari arasinda highir parametre bakimindan anlamli bir fark yokken, erkek sicanlarda grup-
lar arasinda bir farkin olmasi; disilerde periferik sinir gelisiminin erkeklere gére daha iyi korundugunu duistindtrmektedir. Gebelerde
diklofenak sodyum gibi ilaglarin kullaniminin kaginilmaz oldugu durumlarda, daha diistik dozda uygulanmasinin gerekli oldugu unu-
tulmamalidir.

Anahtar Kelimeler: Diklofenak sodyum, median sinir, parcalama, stereoloji, sican.

ABSTRACT
Objective: It was aimed to investigate the effects of diclofenac sodium on median nerve that was exposed during prenatal life.

Materials and Methods: Wistar albino rats were used in this study. Rats were divided into three gropus that control, saline and
diclofenac sodium groups. The control group rats were not exposed any substance. The saline and diclofenac sodium groups were
exposed to saline (1 mL/kg) and diclofenac sodium (1 mL/kg) from 5t day of their gestation to 19 day of the gestation period, res-
pectively. After postpartum, all male and female rat litters at 4 weeks age were sacrificed, and stereology analysis was performed.

L
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Results: There was no significant difference between groups of females. But cross section area of axon and myelin sheath thick-
ness measurements revealed significant differences in males (p< 0.05). There was no sex-related difference in terms of all parame-
ters between the saline and the diclofenac groups, on the other hand, the control groups significantly differed from each other in
terms of axon number and myelin sheath thickness (p< 0.05). No drug-dependent macroscopic abnormality was observed in the me-
dian nerve samples of this study. However, some myelin degeneration and shrinkage were detected microscopically,

Conclusion: During the pregnancy in which use of diclofenac sodium like drugs is inevitable; we suggest that a lower dose of
this drug should be considered.

Key Words: Diclofenac sodium, median nerve, fractionator, stereology, rat.

Prenatal Donemde Uygulanan Diklofenak Sodyum, Genc ve Eriskin Sicanlarin Beyinciklerindeki
Graniiler Hiicre Sayisi Uzerine Etkili midir?

Does Prenatal Exposure Diclofenac Sodium Affect to Number of Cerebellar Granule Cell in
Juvenile and Adult Rats?
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OZET

Amac: Siklikla kullanilan non-steroid antiinflamatuvar bir ilag olan diklofenak sedyum, kadinlarin hamileliklerini hentiz fark ede-
medikleri dénemde alindiinda gelisen embriyo bu ilacin olasi yan etkilerine maruz kalabilir. Diklofenak sodyumun istenmeyen yan et-
kileri bilinmekle beraber, beyincikteki grantiler hticre sayisi tizerindeki etkisi hentiz agikca anlasilamamistir. Bu calismada optik parca-
lama teknigi kullanilarak prenatal dénemde diklofenak sodyuma maruz kalan erkek siganlarin beyinciklerinde postnatal dénemde bu-
lunan toplam grantiler hiicre sayisi hesaplandi.

Gereg ve Yontem: Bu amag dogrultusunda diklofenak sodyum grubundaki (DS) gebe sicanlara gebeliklerinin 5. gtintinden son-
ra 20. gebelik gtintine kadar 15 gtin hoyunca 1 mg/kg/gtin diklofenak sodyum (Voltaren 75 mg/3 mL ampul, Novartis, Mefar llag
Sanayi A.S., KartaHistanbul, Turkiye) intraperitoneal yolla verildi. Ayni gebelik periyodundaki kontrol grubuna (SF) ait gebe sicanlara
ise ginde 1 mL/kg serum fizyolojik intraperitoneal olarak uygulandi. Gebelik sonunda normal dogumla elde edilen yavru erkek sigan-
lar daha sonra her iki grupta da 4 haftalik ve 20 haftalk olmak Gzere alt gruplara ayrildi.

Bulgular: Calismada stereolojik analiz ile elde edilen bulgulara gére, SF ve DS gruplarindaki 4 haftalik erkek sicanlar ve 20 hafta-
lik erkek sicanlar arasinda, beyincikte postnatal dénemde sahip olunan toplam grandler hicre sayisi agisindan anlamii bir farka rast-
lanmadi.

Yorum: Bu sonuclar 1si§inda prenatal dénemde uygulanan diklofenak sodyumun erkeklerde (hem genglik hem de erigkinlikte) be-
yincikteki grandiler hiicre sayisini etkilemeyebilecedi séylenebilir.

Anahtar Kelimeler: Grantiler hiicre, beyincik, erkek, sican, optik parcalama, stereoloji.
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ABSTRACT

Objective: Developing embryo is exposed to side effects of diclofenac sodium (DS), a commonly used non-steroidal anti-inflam-
matory drug, since women may incidentally become pregnant while receiving the DS therapy. Several adverse effects of DS are cle-
arly established. However, the effects of the prenatal exposure of the DS on the developing cerebellum are unclear. In this study, we
investigated total number of granule cells of the cerebellum in control (saline) and DS treated groups of male rats using the optical
fractionator technique.

Materials and Methods: The DS (Voltaren, 75 mg/3 mL ampul, Novartis, Mefar llag Sanayi A.S., Kartalstanbul, Turkey) in a
dose of 1 mg/kg daily was intraperitoneally injected to the drug-treated group pregnant rats beginning from the 5% day after ma-
ting during pregnancy for 151 days. Serum physiological at 1 mL/kg dose was injected to the control group pregnant rats at the sa-
me period and the same way. Male offspring were obtained after delivery and each group was divided two subgroups that are 4
week-old (4W-old) and 20 week-old (20W-old).

Results: Our results showed that there was not only no a significant difference between 4W-old DS-treated and their control,
but also no a significant difference between 20W-old DS-treated and their controls.

Conclusion: These results suggest that development of the granule cells of the male cerebellum may not be affected at both
early and late life of animal following administration of the DS or saline during the prenatal period.

Key Words: Granule cell, cerebellum, male, rat, optical fractionator, stereology.

Gelisen Sican Beyin Bolgelerinden Elde Edilen Sgri Histolojik Goriintiilerin
Stereolojik Metodlar Kullanilarak Incelenmesi

Morphological Regionalization Using Stereological Methods on Serial Histological Images of
Developing Rat Brains

Muhammed Eyiip Altunkaynak’, Berrin Zuhal Altunkaynak’, Deniz Unal?, Biinyami Unal®
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OzET

Amag: Fetal dénemdeki beyin gelisiminin bdlgesel farkliliklari tzerinde uzun stredir calisimaktadir, fakat intra-uterin yasam boyun-
ca beynin bolgesel gelisimiyle ilgili olarak elde edilmis bilgiler oldukca azdir. Bu calismada gebeligin 11. gtintinde sican embriyosundan
elde edilen seri histolojik grtintiler lzerinde tarafsiz stereolojik metodlar kullanilarak beyin hacminin degerlendirilmesi amaclandi.

Gereg ve Yéntem: Bu calisma icin gebe sicanlardan gebeligin 11. gtintinde 10 embriyo alindi. Sonrasinda embriyo drneklerinin
rutin histolojik takipleri yapildi ve elde edilen doku bloklarindan seri kesitler alindi. Takiben seri kesitler tizerindeki ilgili beyin bélgele-
ri tarafsiz bir stereolojik metod olan Cavalieri prensibi ile analiz edildi.

Bulgular: Bu calismadan elde edilen sonuclara gére; prozensefalon, metensefalon, rombensefalon ve lateral ventrikiil hacimleri
sirasiyla; 11.28, 5.247 ve 1.92 mm? olarak belirlendi.

Yorum: Bu calismada, Cavalieri prensibiyle fetal beyin bélgelerinin hacimleri hesaplandi. Boylece, gtincel bilgilere ek olarak; gelis-
mekte olan sican beyniyle ilgili morfometrik parametreler tespit edilmis oldu.

Anahtar Kelimeler: Beyin gelisimi, stereoloji, cavalieri prensibi, embriyo, sican.

ABSTRACT

Objective: Regional differences in the brain development have been studied for many years, but little is known about how regi-
onalization of the brain proceeds during intrauterine life. We investigated the regionalization of cerebral volume based on the unhi-
ased stereological methods on serial histological images of 10 embryos at 111 of gestation.

Materials and Methods: For this study, 10 embryos removed from pregnant rats at the 111 of gestation. Following embryo-
nic samples were processed according to routine histological procedure; obtained tissue blocks were serially cut. Then interested bra-
in area of serial sections was analyzed by Cavalieri principle, an unbiased stereological method.

L
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Results: Volume of prosencephalon, metencephalon, rhombencephalon and lateral ventricle is estimated as 11. 28, 5.247, 2.673
and 1.92 mm?>, respectively.

Conclusion: In this study, volume of fetal brain sections was estimated by Cavalieri principle. These morphometrical parameters
about developing rat brain were detected in addition to current literature.

Key Words: Development of spinal ganglions, stereclogy, cavalieri principle, embryo, rat.

Yashhk ve Diyabetin Sican Hipokampusunda Toplam Néron Sayisina Olan Etkisinin incelenmesi:
Stereolojik Bir Calisma

Effect of Aging and Diabetes on Total Neuron Number in Rat Hippocampus: A Stereological Study

Deniz Unal®, Selina Aksak", Osman Nuri Keles, Biinyami Unal’, Zekai Halici®, Jale Selli’
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OZET

Amac: Diyabet ve menopoz olgular insanlarda biligsel agidan bircok probleme yol agmasina ragmen bu iki olgunun fizyopatolo-
jileri hentiz tam olarak agiga kavusturulamamistir. Bu caligmayla yaslilik ve diyabetin limbik sistemin ana kumanda merkezi olan hipo-
kampusta yapmis oldugu etkinin morfometrik agidan degerlendirilmesi amaglanrmigtir,

Gereg ve Yéntem: Bu calismanin Atatlirk Universitesi Rektérltigu Hayvan Deneyleri Yerel Etik Kurulu Bagkanliginin 2008-68 say-
i karariyla etik kurallara uygun olduguna karar verilmistir. Yirmi dért adet, 12 haftalik disi Sprague Dawley turd sicanlar kontrol (Grup
1), diyabet (Grup I1), overektomi (Grup IIl), overektomi ve diyabet (Grup IV) olmak lizere dért gruba ayrildi (n= 6). lll. ve V. gruplara
overektomi uygulandi ve 3 ay sonra Il. ve IV. gruplara alloksanla diyabet modeli olusturuldu. Sekiz hafta sonra tim hayvanlar élduird-
lerek beyin dokular cikarilip takip islemlerinden gegirildi. Elde edilen bloklardan sistematik rastgele érnekleme metoduna uygun ola-
rak (1/23), 30 pym kalnliginda kesitler alinip hematoksilen eozin ile boyandi. Daha sonra, Stereo-Investigator (7,0, Microbrightfield-
Inc) yardimiyla optik disektér metodu kullanilarak hipokampusa ait néronlar sayilarak toplam néron sayisi hesaplandi.

Bulgular: Toplam néron sayilan sirasiyla Grup |'de 400608, Grup II'de 356399, Grup IlI'te 291832, Grup V'te 239389 olarak he-
saplandi. Bulgulann istatistiksel analizinde One-way ANOVA testi kullanildi. Buna gére; Grup II'deki toplam ndron sayisi Grup I'e ki-
yasla azalmis olmasina ragmen bu azalma anlamli degildi (p=0.11). Grup llI'te toplam hipokampal néron sayisi Grup I'e gére anlam-
Ii élctide azalmisti (p< 0.05). Benzer sekilde Grup [V'teki toplam néron sayisi Grup I'den ¢ok daha anlamli dlcide azalmigti (p< 0.001).

Yorum: Diyabet ve yasllik hipokampusta néron kaybina neden olmakta, bu da bilissel fonksiyonlarin azalmasina neden olabilmek-
tedir.

Anahtar Kelimeler: Diyabet, yasllik, hipokampus, stereoloji.

ABSTRACT

Objective: Although cases of diabetes and menopause in human leads to many problems in cognitive terms, pathophysiologies
of these two cases could not be yet fully clarify. With this study; we aimed to evaluate of the effect of aging and diabetes to hippo-
campus.

Materials and Methods: This study has been decided that in accordance with the ethical rules with the decision, No: 2008-68
of Ataturk University Local Ethics Board of Animal Experiments. 24 female Sprague Dawley rats were divided into four groups (n=
6). Ovariectorny was applied to two group (group Il and V). After 3 months from ovariectomy alloxan was intraperitonally injected
to two group (group Il and group IV). After than their brain were removed. Parafin-embedded tissues were cut by systematic ran-
dom sampling method (1/23). And than total numbers of hippacampal neurons were detected with Stereo-Investigator (7,0, Mic-
robrightfield-Inc) which contains optical disector and a special software.

Results: Total numbers of hippocampal neurons were 400608, 356399, 291832, 239389 in all group, respectively. One-way ANO-
VA test was used for statistical analyses. According to this test; the total number of hippocampal neurons in Group Il was reduce than
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Group |, this decrease was not significant {(p= 0.11). The total number of hippocampal neurons in Group Ill was significantly reduce
than Group | (p< 0.05). Similarly, the total number of hippocampal neurons in Group IV was significantly reduce than Group | (p< 0.001).

Conclusion: Aging and diabetes constitute neuron loss in hippocampus and this can cause the decrease of cognitive function.
Key Words: Diabetes, aging, hippocampus, stereology.

Yaslanmanin Hipokampus Uzerine Olan Etkisinin immiinohistokimyasal Acidan incelenmesi

Investigation of the Effect of Aging on Hippocampus with Immunchistochemical Method
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OZET

Amag: Fizyolojik kosullarda serbest radikallerin diizenlenmesinde 6nemli bir role sahip olan &strojenin yashilik déneminde kronik
olarak azalmasiyla artan oksidatif stres bircok dejenearatif mekanizmalari tetiklemektedir. Hticrede oksidatif stres meydana geldigin-
de ortaya ¢ikan ROS'lar, NFkB-p65 aktivasyonuna sebep almakta, dolayisiyla antioksidan enzimlerin transkripsiyonuna yol acmakta-
dir. Bu calismayla yashhgin 6grenme ve hafizalama fonksiyonunun gerceklestigi hipokampus tzerindeki etkilerinin hticre diizeyindeki
yansimalarinin belirlenmesi amaclanmistir,

Gereg ve Yéntem: Bu calismanin Atatirk Universitesi Rektsrligl Hayvan Deneyleri Yerel Etik Kurulu Baskanhiginin 2008-68 sayi-
I karariyla etik kurallara uygun olduguna karar verilmistir. On iki adet disi Sprague Dawley cinsi disi sicanlarin overleri anestezi altin-
da bilateral ekzisyonla gikarildi. Sicanlarin operasyon sonrasi bakimlari saglandi. Overektomi sonrasi sicanlar 3 ay boyunca normal su
ve diyet ile beslenerek yaslanmalari icin gerekli stirenin olusmasi saglandi. Daha sonra hayvanlar perflizyonla fiksasyon islemiyle éldui-
rildd, beyinleri gikartilarak rutin takip asamalarindan gegirildi. Elde edilen kesitler NFkB-p65 ile boyanarak ilgili alanlar incelendi.

Bulgular: incelenen kesitlerde hipokampus da CA1, CA3 gélgesindeki néronlar ve glia hicrelerinin normal sekillerini kaybettigi
ve yogdun NFkB-p65 immlin reaksiyonu gésterdigi gdzlendi. Ancak; CA2 bélgesindeki tutulum CA1 ve CA3 bélgeleriyle kiyaslandigin-
da daha hafif seyretmekteydi.

Yorum: Yaslanmayla iliskili hormonal degisiklikler hipokampal néronlar etkileyerek bilissel fonksiyon kayiplarina sebep olabilmektedir.
Anahtar Kelimeler: Yaslanma, hipokampus, NFkB-p65.

ABSTRACT

Objective: In physiological conditions, in the period of old age reduced estrogen that have an important role to regulate free ra-
dicals chronically increased oxidative stress triggers many degenerative mechanisms. When the oxidative stress occur in the cell, emer-
ging ROS cause NFkB-p65 activation and consequently they lead to the transcription of anti-oxidant enzymes. With this study; we ai-
med to determining the cellular reflections of the effect of aging on the hippocampus where learning and memory functions occur.

Materials and Methods: This study has been decided that in accordance with the ethical rules with the decision, No: 2008-68
of Ataturk University Local Ethics Board of Animal Experiments. 12 female Sprague Dawley rat's (12 weeks) ovarium were removed
with bilateral excision under anesthesia. After overektomi, rats were kept for 3 months for aging process. After that, animals were
killed by perfusion process and were passed routine follow-up phases. Sections that obtained were stained with NFkB-p65 and rela-
ted fields were examined.

Results: It was observed that neurons in the shadow of CA1, CA3 in hippocampus and glia cells lost their normal shape and sho-
wed intense NFkB-p65 immune reaction in the examined sections. When CAZ2 region compared with CA1 and CA2 regions, slight
positivity was observed.

Conclusion: Hormonal changes associated with aging affect the number of hippocampal neurons and their organization and
can cause the decrease of cognitive function.

Key Words: Aging, hippocampus, NFkB-p65.
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Serebral Kavernéz Malformasyonun Ultrastriiktirel ve immiinohistokimyasal Analizi

Ultrastructural and Immunohistochemical Analysis of Cerebral Cavernous Malformation
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OZET

Amac: Merkezi sinir sistemindeki vaskUler malformasyonlardan birisi de, normal beyin parankimasindan kolaylikla ayirt edilebilen,
endotelyumla gevrili vaskuler kanallardan olusmus serebral kavernéz malformasyondur (SKM). SKM'de, Cem1, Ccm2 ve Ccm3 genle-
rini iceren (¢ lokus belirlenmistir. Literatirde SKM'nin ultrastriiktirel 6zellikleri ve immunchistokimyasal analizleri ile ilgili bilgiler ek-
siktir. Bu nedenle, SKM'nin ultrastriiktirel patolojik &zelliklerini, gecirimli (TEM) ve taramal (SEM) elektron mikroskopi tekniklerini kul-
lanarak aciga cikarmayi amagladik. Ayrica, immunohistokimyasal analizler yardimiyla CCM2 ve CCM3 proteinlerinin ekspresyonlarini
da incelemeyi hedefledik.

Gereg ve Yéntem: Nérosirtirji Anabilim Dalinin yardimlaryla SKM‘ye sahip alti farkl hastadan lezyonlu olan bélgenin cerrahi mu-
dahale sonucunda cikartilmasiyla érnekler saglandi. Bu 6rneklerle, Patoloji Anabilim Dalindan alinan iki normal insan serebrum prepa-
rasyonundaki damar yapilar immtinohistokimya ve elektron mikroskobik yéntemlerle incelendi.

Bulgular: SKM'de esas olarak, vaskdiler duvar komponentleri, endotelyal hiicre morfolojisi ve basal laminanin yapisindaki degisim-
ler incelendi. TEM bulgularinda; endotelyumn arasindaki baglantilarin yer yer ayrildigi ve basal laminanin da kismen hasar gérduigu goz-
lendi. Ayrica, endotelyal ylizey, tasidigi gikintilar ve buiztsmeler nedeniyle normal beyin damarlarinin morfolojisinden farklydi. SEM
bulgularinda ise, farkl tiplerde ytizeyel ézellikler gésteren kavern yapilan belirlendi. Bu farkliliklar 6zellikle endotel yuzey farklanmala-
n ve baglantilarindan olusmaktayd. Ayrica, CCM2 ve CCM3 immtinoreaktivitelerinin vaskiler endotelyumda yogun, stromal alanda
ise daha zayif oldugu gozlendi.

Yorum: insan SKM lezyonlarinda bu proteinlerin ekspresyonlaninin degerlendirilmesi simdiye kadar yapilmis ilk alismadir. Ayrica,
SKM lezyonlarinin mikroskobik anatomisine yénelik bulgularimizin, hastaligin histopatolojisinin agia kavusmasina yardimei olacagi ve
ileriye yonelik dnemli agiimlar saglayacad gortstindeyiz.

Anahtar Kelimeler: Serebral kavernéz malformasyon, ultrastriktir, TEM, SEM, immunohistokimya.

ABSTRACT

Objective: One of the vascular malformations is cerebral cavernous malformation (CCM) in the central nervous system, consis-
ting of endothelium-lined vascular channels without intervening normal brain parenchyma. Three CCM loci have been mapped as
Cem1, Cem2, Cem3 genes in CCMs. CCMs ultrastructural features and also immunohistochemical analysis are not defined in detail.
Therefore, we aimed to investigate the ultrastructural pathological features of CCMs were investigated by using transmission (TEM)
and scanning (SEM) electron microscopy. Also, CCM2 and CCM3 immuncreactivity were examined in CCM samples by using immu-
nohistochemistry.

Materials and Methods: Six samples of CCM tissues, microsurgically harvested from patients for conventional indications from
department of neurosurgery and, two normal cerebral tissues observing normal vascular structure from department of pathology we-
re used in this study for immunchistochemistry, electron microscopy.

Results: Specific attention was directed at components of the vascular wall, endothelial cell morphology and the structure of ba-
sal lamina. TEM observations revealed a few ruptures and detachments between the endothelium and, basal lamina as partially da-
maged. Additionally, the endothelial surface differed from normal brain vessels, showing protrusions and shrinkages. SEM observa-
tions revealed that endothelial cells were organized in reticular structure of caverns. Also, CCM2, CCM3 immunoreactivity were
strongly detected in the vascular endothelium with very weak staining in stroma in CCM fissues.

Conclusion: This is so far the first study that has attempted to determine these proteins expression in human CCMs. Moreover,
the analysis of the microscopic anatomy of the CCMs may be very useful to clarify the histopathology of the disease.

Key Words: Cerebral cavernous malformation, ultrastructure, TEM, SEM, immunchistochemistry.
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Deneysel Akut Retinal iskemi Modelinde Retina ve Optik Sinirin Morfometrik Degerlendirilmesi

Morphometric Evaluation of Retina and Optic Nerve After Acute Ischemia-Reperfusion Injury
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OZET

Amag: Deney hayvanlarinda olusturulan akut retinal iskemi-reperflizyon modelinde retina ganglion hicre sayisi ile optik sinir glia
sayllarinin kontrol grubu ile karsilastinlarak hasar lzerine etkilerinin degerlendirilmesi amaglandi.

Gere¢ ve Yontem: Deneyde 12 adet, Wistar albino, 200-300 g agirhgindaki 4-6 aylik sicanlar kullanildi. Kontrol grubundaki si-
canlanin (n= 6) gdzlerine hicbir islem yapilmadi. Deney grubunun (n= 6) ise géz i¢i basina 120 mmHg'ya cikarilarak énce iskemi ya-
pildi, basing kaldinlarak reperflizyon saglandi. Denekler 3 hafta sonra transkardiyak perflizyon ile sakrifiye edildi ve gozleri cikarild.
Gézlerden optik sinirler ayrildi ve her iki doku ayri kaplarda %10°luk nétral formaldehide alindi, rutin histolojik takip islemi uyguland.
Gézlerden belirlenen drnekleme plani cergevesinde kesitler alindi ve hematoksilen eozin ile boyandi. Optik disektér sondasi kullanila-
rak kesitlerde retinal ganglion hicreleri sayildi. Deneye katilan optik sinir kesitleri toluidin mavisi ile boyandi. Her denegin optik sinir
kesitlerinden rastgele ikiser &rnek sayim icin incelemeye alindi. Orneklerdeki glia hiicreleri gériintdi analiz programi yardimi ile sayild.

Bulgular: Retinal iskemi reperflizyon hasan sonrasi kontrole gére retinal ganglion hticre sayisi %52 oraninda azaldi (p< 0.001).
Yaralanma optik sinirdeki glia hlcrelerini de énemli sekilde etkiledi ve milimetrekareye disen glia hiicre sayisi azaldi (p< 0.05).

Yorum: Gz ici basinan artinlarak olusturulan iskemi-reperfiizyon hasar sonrasinda retinal ganglion hticreleri etkilendigi kadar
bu hticrelerin aksonlarindan olusan optik sinire destek saglayan glia hticrelerinin de etkilendigi distintlmektedir,

Anahtar Kelimeler: Akut retinal iskemi-reperflizyon modeli, morfometri, optik sinir, retina ganglion hticre.

ABSTRACT

Objective: This study was undertaken to compare the number of retinal ganglion cells and glia of optic nerves in the experimen-
tal group after acute ischemia-reperfusion injury with the control group.

Materials and Methods: In this experiment, 12 Wistar albino rat, 4 to 6-month, weight between 200-300 g, were used. Rats
in the control group (n= 6) right eyes were cannulated with a 30-gauge needle and removed without causing any intraccular pres-
sure change. The experimental group (n= 6) is acute retinal ischemia model without treatment. In this group, retinal ischemia was
induced by elevating the intraocular pressure to 120 mmHg then reperfusion was achieved by relieving pressure. Three weeks later,
the right eyes were enucleated after cardiac gluteraldehid perfusion method, and submitted to histological evaluation. Systematic
random sampling method was used and slides were stained with haematoxylin eosin. Retinal ganglion cells were counted by using
the optical dissector probe. Two sections of each optic nerves were selected and stained with Toluidin blue. Glia cells in samples we-
re counted by image analysis program.

Results: After retinal ischemia reperfusion, number of ganglion cells decreased to 52% compared with the control group (p<
0.001). Injury also affected the glia cells, the numbers per square millimeter were found to be significantly lower (p< 0.05).

Conclusion: Our findings show that the glial cells supporting the optic nerve were negatively affected as well as retinal gangli-
on cells in acute ischemia-reperfusion injury.

Key Words: Acute retinal ischemia, morphometry, optic nerve, retinal ganglion cells.
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Ultrastructural Changes in Rat CA1 Hippocampal Neurons and Synapses Under 96-Hour
Paradoxal Sleep Deprivation

Babak Abushov

Karayev Institute of Physiology, National Academy of Sciences Azerbaijan, Baku, Azerbaijan

ABSTRACT

Objective: The goal of the study is ultrastructural analysis of the neurons and synapses of the CA1 area of the hippocampus un-
der impact of 96-hour paradoxal sleep deprivation (PSD).

Materials and Methods: The experiments were done in 20 male albino rats (220-230 g). They were divided into two groups,
10 rats in each: 1) Controls-they were kept under normal regime of sleep; 2) The experimental group-they were exposed to 96-ho-
urs PSD. PSD was carried out by pool method all day and night. The animals of experimental group were fed 4 times a day 30 mi-
nutes' duration each. The ultrastructure of the neurons and synapses was analyzed with application of the electron microscope (HU-
600 model).

Results: The studies of the ultrastructural disturbances in the neurons and synapses under 96-hour PSD show that, though the
most of the neurons and synapses in the CA1 area of the hippocampus preserved their normal ultrastructure, some of them under-
goes dystrophic changes. The number of organelles in the cytoplasm of neurons decreases considerably, while chromatolysis and va-
cuolization processes increase. Both axonal-dendritic and axonal-somatic synapses undergo alterations. The number of synapses dec-
reases considerably at the expense of reduction of axonakspinal synapses; both in pre- and postsynaptic parts the dystrophic altera-
tions are registered. The number of mitochondria and synaptic vesicles decreases in presynaptic axons. Some vesicles swell and os-
miophylity of external membranes weakens. In some axons vacuolization is revealed. Total chromatolysis and large vacuoles are re-
gistered in the postsynaptic dendrites, especially in the dendritic branches of middle diameter and in the middlesized pyramidal ne-
uronal bodies. Both in the synapses of asymmetrical and symmetrical type, the active zone of synaptic membrane becomes shorter,
while osmiophylity of pre- and postsynaptic membranes weakens. In the most synapses the synaptic cleft enlarges. Thickness of the
postsynaptic membrane in asymmetrical types of synapses decreases, Taking into account the main role of the hippocampus in the
memory processes, one can assume that the ultrastructural disturbances in neurons and synapses of the hippocampus may be the
material basis of the disturbances under 96-hour PSD.

Conclusion: The data obtained give grounds to conjecture that middle-sized pyramidal neurons and asymmetrical axonal-dend-
ritic synapses of the hippocampus play an important role in consolidation of the memory processes during 96-hour PSD.

Key Words: Paradoxal sleep deprivation, ultrastructure, neurons, synapses, dystrophic alterations.
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Sican Serebellumunda Sigaraya Bagh Yapisal Degisikliklere Melatonin ve B@123'iin Etkileri

Effects of Melatonin and BA123 on Smoking Induced Structural Changes in the Rat Cerebellum

Fatih Ekici’, Hiseyin Aslan?, Zafer ismail Karaca®, Hakan Kesici?, Omer Faruk Cihan3

! Baziosmanpasa Universitesi Tip Fakltesi, Fizyoloji Anabilim Dali, Tokat, Turkiye
2 Gaziosmanpasa Universitesi Tip Fakultesi, Histoloji ve Embriyoloji Anabilim Dali, Tokat, Turkiye
3 Karamanoglu Mehmet Bey Universitesi, Saglik Meslek Yiksekokulu, Konya, Turkiye

T Department of Physiology, Faculty of Medicine, University of Gaziosmanpasa, Tokat, Turkey
2 Department of Histology and Embryology, Faculty of Medicine, University of Gaziosmanpasa, Tokat, Turkey
4 High Schooal of Health, University of Karamanoglu Mehmet Bey, Konya, Turkey

OzET

Amag: Bu calismada sigara ile beraber verilen melatonin ve BQ123'(in koruyucu etkilerine maruz kalan serebellumdaki yapisal ve
histolojik degisikliklerin incelenmesi amaclandi.

Gereg ve Y6ntem: Bu calismada 20 Wistar cinsi yetiskin erkek sican kullanild. Hayvanlar dért gruba béltindui. ik grup kontrol
olarak belirlendi. Ikinci sican grubuna sadece sigara duman solutuldu (3 x 30 dakika/gtin). Sigara dumani sclutulan tctineti ve dr-
diinc grup sicanlar sirasi ile her gtin melatonin (25 mg/kg IP) ve her hafta BQ123 (1 mg/kg) aldi. Dérdlincti haftanin sonunda, hay-
vanlara ketamin (30 mg/kg IP), ksilazin (5 mg/kg IP) anestezisi altinda intrakardiyak perflizyon yapildi ve sonra serebellum dokulari
alindi. Dokular hazirlandi ve stereo investigator yazilimi kullanilarak stereolojik metotlarla incelendi.

Bulgular: Stereolojik degerlendirmeye gére; Grup Il'deki toplam purkinje htcre sayisi kontrol grubuyla karsilastinldiginda énemli
derecede azalmisti (p< 0.05). Ugtined ve dérdlinct grup melatonin ve BQ123 aldi, toplam purkinje hticre sayisi grup I'dekinden énem-
li derecede yiiksekti (p< 0.05). Yeterli melatonin ve BQ123 alimindan sonra, sigara dumanina karsi serebellum dokularinin kismen ko-
rundugu gériildd. Kontrol grubu ile melatonin ve BQ123 uygulanan gruplar arasinda ve melatonin ile BQ123 uygulanan gruplar ara-
sinda dnemli bir farklilk yoktu.

Yorum: Sigara solunmasinin purkinje hicre sayisinda azalmaya ve serebellumda yapisal degisiklige sebep oldugu belirlendi. Bu-
nunla beraber melatonin ve BQ123 uygulanmasi sigara dumani intoksikasyonuna karsi kismen koruma sagladi.

Anahtar Kelimeler: Serebellum, sigara, melatonin, BQ123, stereolojik metotlar.

ABSTRACT

Objective: This study was aimed to investigate the structural and histological changes of cerebellum exposed to smoking and
the protective effects of cc-administration of melatonin and BQ123.

Materials and Methods: Twenty Wistar adult male rats were used in this study. Animals were divided into four groups. The first
group rats used as a control. The second group of rats was inhaleted cigarette smoke only (3 x 30 min/day). Cigarette smoke inhale-
ted third and fourth group rats received melatonin (25 mg/kg IP) everyday and BQ123 (1 mag/kg IV) every week respectively. At the
end of 4™ week, animals perfused intracardially under the ketamine (30 mg/kg IP), Xylazine (5 mg/kg IP) anesthesia and then cere-
bellum tissues were taken. Tissues were prepared and examined by stereological methods using stereo investigator software.

Results: According to stereological estimation; total number of purkinje cells in group Il were significantly decreased when com-
pared to the controls (p< 0.05). In the third, fourth groups received melatonin and BQ123, total number of purkinje cells were sig-
nificantly higher than group | (p< 0.05). After receiving appropriate melatonin and BQ123, it was seen that cerebellum tissues were
protected against smoking relatively. There are no significant differences between control group and melatonin treated group, cont-
rol group and BQ123 treated group, melatonin treated group and BQ123 treated group.

Conclusion: As a result, it was determined that cigarette inhalation caused the decline in the number of purkinje cells and chan-
ged the structure of the cerebellum. However, administration of melatonin and 8Q123 provided relative protection against smoking
intoxication,

Key Words: Cerebellum, cigarette, melatonin, BQ123, stereclogical methods.
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Sigara Dumanina Maruz Kalan Sicanlarin Cornu Ammonis ve Gyrus Dentatus’larinda
Melatonin ve B@123’iin Koruyucu Etkileri

The Pratective Effects of Melatonin and BR123 in Cornu Ammonis and Gyrus Dentatus of
Exposed to Cigarette Smoke
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OzET

Amac: Bu deneysel calismanin amaci, sicanlarda sigara dumanina maruz kalmadan sonra hipokampusun cornu ammonis bdlge-
sindeki piramidal hiicre sayisini, Gyrus Dentatus'taki grandler hdcre sayisini saptamak, melatonin ve BQ123'(n etkilerini degerlendir-
mektir.

Gerec ve Yéntem: Wistar Albino sicanlar 4 esit gruba aynldi. Grup | kontrol olarak kullanildi. Grup 1l'deki sicanlar sadece sigara
dumanina maruz birakildilar (3 x 30 dakika/gun). Grup IllI'te sigara dumanina maruz kalan sicanlara guinltik IP melatonin enjekte edil-
di (25 mg/kg/gtin). Grup IV'te sigara dumanina maruz kalan sicanlara haftalik IV BQ123 enjekte edildi (1 mg/kg/hafta). Stereolojik
calisma icin 4 haftanin sonunda sicanlar sakrifiye edildi. Cornu ammonis'teki piramidal hiicre sayisi ve Gyrus Dentatus'taki granuler
hiicre sayisi optik parcalama yontemi ile hesaplandi.

Bulgular: Sigaraya maruz kalan sicanlardaki piramidal hicre sayisi kontrol grubundan anlamli olarak azchi (p< 0.05). Melatonin ve
BQ123 ile tedavi edilen sicanlarda piramidal hiicre sayisi sadece sigaraya maruz kalan sicanlara gdre anlamli olarak artmisti, Ustelik
BQ123 tedavi grubuyla kontrol grubu arasinda anlaml bir fark yoktu. Diger yonden, sigaraya maruz kalan sicanlarin GD'deki granui-
ler hticre sayisi kontrol grubuna gére anlamli olarak az bulundu (p< 0.05). Melatonin ve BQ123 ile tedavi edilen sicanlarda grantiler
hiicre sayisi sigaraya maruz kalan sicanlara gére anlamli olarak artmisti.

Yorum: Bu calisma sigaraya maruz kalan siganlara melatonin ve BQ123"tn koruyucu etkileri icin bazi kanitlar sadlar.

Anahtar Kelimeler: Sigara icimi, cornu ammonis, gyrus dentatus, melatonin, BQ123, stereoloji.

ABSTRACT

Objective: The aims of this study are to determine the total pyramidal cells number after cigarette smoke exposure in rat cornu
ammonis (CA) of hippocampus and the granular cells number in the Gyrus Dentatus (GD) and to evaluate the effects of melatonin
and BQ-123 after smoking.

Materials and Methods: Wistar Albino rats were divided into four equal groups. Group | were used as control. Rats in Group |l
were exposed to smoking only (3 x 30 min/day) and rats in Group Ill were exposed to cigarette smoke and received daily intra-perito-
neal injections of melatonin (25 mg/kg/day). Rats in Group IV were exposed to cigarette smoke and received weekly intravenous in-
jections of BQ123 (1 mg/kg/week). Rats were sacrified for stereological analyses at the end of 4" week, Pyramidal cell number in rat
cornu ammonis and granuler cell number in rat Gyrus Dentatus were estimated using the optical fractionater technique.

Results: Rats exposed smoking were seen to have significantly decreased pyramidal cell neurons than control groups (p< 0.05).
In melatonin treated rats and BQ123 treated rats, the pyramidal cell neurons significantly increased when compared to smoking gro-
up. Furthermore, there was no significant difference between the BQ123 treatment groups and control. Otherwise, it was found that
smoking significantly reduced the total granular cell number in the gyrus dentatus (p< 0.05). In melatonin treated rats and BQ123
treated rats, the granular cell neurons significantly increased when compared to smoking group.

Conclusion: This study provides some evidences for protective effects of melatonin and BQ123 on rats exposed to smoking.

Key Words: Smoking, cornu ammonis, gyrus dentatus, melatonin, BQ123, stereology.
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OZET

Amag: ilerleyen yaslarda postmenopozal dénemde titreme, hareketlerde yavaslama ve koordinasyon bozuklugu gibi semptomlar-
da artig meydana gelmektedir. Bu semptomlardan merkezi sinir sisterninde olusan degisikliklerin buiydk dlctide sorumlu oldugu bilin-
mektedir. Bu calismayla deneysel menopoz olusturularak beyincik dokusunda olusabilecek degisikliklerin incelenmesi amaclandi.

Gereg ve Yontem: Calismamizda iki grup olusturmak suretiyle (n= 6) 12 adet 12 haftalik Sprague Dawley cinsi disi sican kulla-
nildi. Birinci gruba bilateral overektomi uygulandi. ikinci gruba ise yalnizca agma kapama seklinde Sham operasyonu uygulandi ve bu
grup kontrol grubu olarak belirlendi. Operasyondan 3 ay sonra Sevorane® anestezisi ile ttim gruptaki hayvanlar éldrlerek beyincik
dokulart alindi. 1 mm?Itik dokular Leica EM TP takip cihaziyla takip edilip Epoxy Resin KIT (Agar®)'e gémuildii ve yarl ince kesitler To-
luidin blue ile boyanarak histopatolojik olarak degerlendirildi. Ince kesitler ise gridlere alinarak Uranil asetat ve Kursun sitrat ile boyan-
di ve transmisyon elektron mikroskobu yardimiyla {100 SX Jeol, Tokyo, Japan) ultrastriktirel diizeyde incelendi.

Bulgular: Calismamizda overektomi yapilan grupta yari ince kesitlerde Purkinje hiicre sirasinin duiizensizlestigi, hiicrenin normal
seklini kaybettigi, cekirdeklerinin hiperkromatik boyandigi, hiicreler arasinda anormal bosluklarin varligr dikkat ¢ekiciydi. Ayrica Purkin-
je hdcrelerinin uzantilar neredeyse yok denecek miktarda azalmisti. Ultrastriktirel dlzeyde ise hiicrelerde nikleer 8demle birlikte,
nuikleer membranin sdrekliligini kaybettigi gézlendi.

Yorum: Bu calismayla disi cinsiyet hormonlarinin merkezi sinir sistemi fonksiyonlarinin stirddrilmesinde énemli rollere sahip oldu-
du sdylenebilir.

Anahtar Kelimeler: Overektomi, serebellum, &strojen.

ABSTRACT

Objective: Central nervous system changes are responsible for these symptoms. The aim of this study was to determine the chan-
ges in cerebelum as a result of the experimental menopause produced.

Materials and Methods: Ataturk University Local Ethical Board of Animal Experiments approved this study (No: 2008-62). 12
Sprague Dawley rats were divided into 2 groups. The first group of animals were sham-operated and second group of animals we-
re ovariectomized. 3 months after the surgery all groups of animals were killed and cerebellar tissue was harvested. Tissue was pre-
pared for electron microscobic examination. Obtained semi-thin sections stained with Toluidine Blue and then evaluated histopatolo-
gically. Additionally, thin sections were stained with lead citrate and uranyl acetate and then examined.

Results: In this study, it was observed that in the semi-thin sections from the overectomized group, the cells lost their normal
shape, hyperchromatic nucleus and existence of abnormal spaces were also remarkable, Furthermore, extensions of purkinje cells
were nearly disappeared. At the ultrastructural examination, some cells had nucleer oedema and their nuclear membrane lost con-
tinuity.

Conclusion: Our study showed that the sex steroid hormones play a significant role on central nervous system functions.

Key Words: Ovariectomy, cerebellum, oestrogen.
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Sican Prefrontal Korteksinde Toluenin Neden Oldugu Apoptoza Karsi Melatoninin Koruyucu Etkisi

Protective Effect of Melatonin Against Toluene-Induced Apoptosis in Rat Prefrontal Cortex
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OZET

Amac: Bu calismada, toluenin prefrontal korteks Gzerine olan nérotoksik etkileri ve bu toksik etkilere karsi melatoninin koruyucu
etkisi arastinldi.

Gerec ve Yéntem: Bu amagla, 21 adet Wistar-albino cinsi erkek sican (200-220 g) rastgele sekilde Ug esit gruba aynldi. Grup I'de-
ki sicanlar kontrol clarak diizenlendi. Grup |I'deki sicanlar, 4 hafta boyunca solunum yoluyla toluene (3000 ppm/1 saat/guin) maruz
birakilirken Grup I11'teki sicanlara ise toluen uygulamasinin yani sira melatonin (10 mg/kg/giin, IP) tedavisi uygulandi. Deney sonun-
da dekapite edilmis hayvanlardan prefrontal korteks dokulari alindi. Mikroskobik incelemeler icin, doku drnekleri rutin histolojik pro-
seddirlerden gecirilerek parafine gémuld. Elde edilen parafin bloklardan alinan kesitler apoptozis varhiginin belirlenmesi amaciyla TU-
NEL y&ntemi ile boyand.

Bulgular: Isik mikroskohik inceleme sonucunda toluene maruz kalan sicanlarin prefrontal korteksinde TUNEL pozitif hicreler mev-
cuttu ve melatonin tedavisi apoptotik hticre sayisini kismen azaltmisti.

Yorum: Sonuc olarak, bu imminohistokimyasal ¢alismada toluen toksisitesi sonucu prefrontal korteks de apoptozis meydana gel-
digi ve bu olayin melatonin tedavisiyle kismen énlendigi ortaya kondu.

Anahtar Kelimeler: Toluen, melatonin, prefrontal korteks.

ABSTRACT

Objective: In this study, neurotoxic effects of toluene on prefrontal cortex and protective effects of melatonin against these to-
xic effects were investigated at immunochistochemically level.

Materials and Methods: For this purpose, 21 adult male Wistar-albino rats (200-220 g) were randomly divided into three equ-
al groups. Animals in group | were used as control group. The rats in group |l were exposed toluene (3000 ppm/1 hour/day) for 4
weeks, while the rats in group Il| treated with melatonin (10 mg/kg/day, IP) plus toluene inhalation. At the end of 30-days experi-
mental period, all rats were killed by decapitation. Then the brains of rats were removed. For light microscopic examination, tissue
specimens were embedded in paraffin blocks following routine histological procedures. Section obtained from paraffin blocks sta-
ined with TUNEL assay for the determination of apoptosis.

Results: In light microscopic examination TUNEL positive cells were present in the prefrontal cortex of rats that inhaled toluene
and melatonin treatment partially decreased the number of apoptotic cells.

Conclusion: In conclusion, this immunohistochemical study revealed that toluene inhalation causes apoptosis in the prefrontal
cortex of rats, and that melatonin treatment partially prevents these events.

Key Words: Toluene, melatonin, prefrontal cortex.
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OZET

Amac: Calismamizda insan beyninin manyetik rezonans gériintilerinden elde edilen cinsiyete bagl hacim degisikliklerinin stere-
olojik bir teknikle incelenmesi amaclanmistir,

Gereg ve Yéntem: Calismamizda rastgele se¢ilmis 29-80 yas arasi 10 erkek ve 20-68 yas arasi 10 kadina ait olan saglkli MR gé-
rantdleri kullanildi. Bu gértinttilerden beynin sag ve sol hemisferlerinin hacmi ve toplam hemisfer hacimleri cinsiyetlere gére ayri ayri
stereolojik olarak hesaplandi. Elde edilen veriler istatistiksel olarak degerlendirildi.

Bulgular: Yapmis oldugumuz calismada kadin sag beyin hacmi ortalama 748.71 cm? (min: 658.78, max: 852.00), sol beyin hac-
mi ortalama 734.82 cm? (min: 613.68, max: 834.46) ve kadinlann tim beyin hacmi ortalamasi 1483.53 cm? (min: 1272.46, max:
1686.46) olarak bulunmustur. Ayni calismada erkeklerin sag beyin hacmi ortalama 810.11 cm? (min: 626.73, max: 1020.82), sol be-
yin hacmi ortalama 792.19 cm® (min: 633.86, max: 1004.20), tim beyin hacmi ortalamasi ise 1602.3 cm® (min: 1260.59, max:
2025.02) olarak g&zlenmistir. Yapilan istatistiksel degerlendirmede erkek ve kadinlarin her iki beyin hemisferi acisindan anlamli bir
fark bulunamarmistir (p> 0.05). Ayrica tim beyin hacimleri karsilastinldiginda yine anlamli bir fark elde edilememistir (5> 0.05).

Yorum: Calismamizin cinsiyet, yas ve hasta gruplan olusturularak yapilacak olan aragtirmalara katkida bulunacagi kanaatindeyiz.

Anahtar Kelimeler: Beyin, stereoloji, hacim, manyetik rezonans.

ABSTRACT

Objective: It was aimed at the analysis of gender-related volumetric differences as represented within magnetic resonance ima-
ges (MRI) of the human brain using a stereological technique,

Materials and Methods: In our study, randomly selected healthy MR images belonging to the 10 males between the ages of
29-80 years old and 10 females between the ages of 20-68 years old were used.These images of the brain from the right and left
hemisphere volumes and total volume hemispheres separately according to sex was calculated by a sterologic method. Obtained da-
ta were evaluated statistically.

Results: In this study, women's right-brain mean volume was 748.71 cm? (min: 658.78, max: 852.00). Left-brain mean volume
was 734.82 cm? (min: 613.68, max: 834.46) and women'’s all brain mean volume was 1483.53 cm? (min: 1272.46, max: 1686.46).
Same study men'’s right brain mean volume was 810.11 cm? (min: 626.73, max: 1020.82) left brain mean volume was 792.19 cm?
(min: 633.86, max: 1004.20), whole brain mean volume was 1602.3 cm? (min: 1260.59, max: 2025.02). Statistical evaluation of the
brain hemisphere volumes of men and women did not reveal any statistical significance (p> 0.05). Their brain volume differences we-
re not statistically significant either (p> 0.05).

Conclusion: We believe that our study will contribute ta the researchs which will be done by creating gender, age and patients
groups.

Key Words: Brain, stereology, volume, magnetic resonance.
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OzZET

Amac: Calismamizda manyetik rezonans gériintdilerinden insan beyin ve beyincik hacimlerinin cinsiyete bagl degisikliklerinin Ca-
valieri prensibi ile stereolojik olarak incelenmesi amaglanmigtir.

Gereg ve Yéntem: Bu calismada Selcuk Universitesi Meram Tip Fakdiltesi Radyoloji Anabilim Dalincan elde edilen rastgele secil-
mis 10 erkek (26-85 yas) ve 10 kadin (25-80 yas) bireye ait saglikli MR gérintileri kullanildi. Bu gérintlilerden Cavalieri prensibi ile
beynin ve beyincigin hacimleri cinsiyetlere gére ayr ayn hesaplandi. Ayrica beyincik/beyin orani elde edilen verilere badh olarak he-
saplandi. Bu veriler istatistiksel olarak degerlendirildi.

Bulgular: Yapmis oldugumuz calismada erkek beyin ve beyincik hacimleri ortalamasi sirasiyla 1230.72 cm? (min: 1038.78, max:
1413.00), 152.44 cm? (min: 138.50, max: 174.00), kadin beyin ve beyincik hacmi ortalamasi ise sirasiyla 1219.38 em? (min: 1169.00,
max; 1398.00), 163.67 cm> {min: 145.00, max: 174.00) olarak bulunmustur. Her iki cinsiyette beyin ve beyincik hacimleri arasinda
anlamli bir fark bulunamamistir (p> 0.05). Erkeklerin beyincik/beyin orani degerlendirmesinde ise %12.90 (min: 11.79, max: 14.88),
kadinlarin beyincik/beyin orani ise %12.41 {min: 11.26, max: 13.95). Yapilan istatistiki karslastirmada erkek ve kadin beyincik/beyin
oranlari arasinda anlaml fark bulunamamigtir (p> 0.05).

Yorum: Insan beyni ve beyincigi hakkinda bilgi veren manyetik rezonans gériintdileri arastirmalar icin cekiciligini scirdtiren genig
bir alandir. Calismamizdaki sonuglarin bélgesel klinik bilim dallari agisindan faydal olacagini ve literatdre katki saglayacagini dustin-
mekteyiz.

Anahtar Kelimeler: Beyin, beyincik, stereoloji, manyetik rezonans.

ABSTRACT

Objective: In our study, we aimed to evaluate the total cerebrum and cerebellar volume in healthy people using a stereological
technique depending on gender.

Materials and Methods: In this study, randomly selected healthy MR images belonged to 10 males (26-85 years old) and 10
females (25-80 years old) were used. All of them were obtained from Selcuk University Meram Medical Faculty, Department of Ra-
diology. These images of the brain and cerebellum volume with the principle of Cavalieri were calculated separately according to sex.
In addition, cerebellum/brain ratio depending on the data obtained were calculated. These data were evaluated statistically.

Results: We have made study of male brain and cerebellum volume, respectively mean 1230.72 em? (min: 1038.78, max:
1413.00), mean 152.44 cm? (min: 138.50, max: 174.00), female brain and cerebellum volume mean is 1219.38 em? (min: 1169.00,
max: 1398.00), 163.67 cm> (min: 145.00, max: 174.00) was found to be. In both sexes between the brain and cerebellum volumes
not found a significant difference (p> 0.05). Men's cerebellum/brain ratio in the assessment is 12.90% (min: 11.79, max: 14.88), wo-
men cerebellum/brain ratio 12.41% (min: 11.26, max: 13.95). Statistical comparison of men and women cerebellum/brain ratio was
not found significant differences (p> 0.05).

Conclusion: Magnetic resonance images of human brain and cerebellum research is a large area of interest. In our study of the
results will be useful in terms of regional clinical science and literature are thought to contribute.

Key Words: Brain, cerebellum, stereology, magnetic resonance.
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Nervus Medianus’'un Kompleks Varyasyonu: Olgu Sunumu

Complex Variation of Median Nerve: A Case Report
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OzZET

Kolun damar ve sinirlerinde yaygin varyasyonlar gérdlr. Bu galismada, aksiller bolgenin rutin editim diseksiyonu sirasinda yetiskin
erkek kadavranin sag kolunda kompleks bir varyasyon saptandi. Fasciculus lateralis n. musculocutaneus terminal dalini vermeden n.
medianus'un radix lateralis'i olarak devam etmekte ve fasciculus medialis’den gelen n. medianus’un radix medialis'i ile birleserek n,
medianus’u olusturmaktaydi.

N. medianus’u olusturan bu iki fasikl arasinda oblik olarak seyreden 2.5 em uzunlugunda birlestirici aksesuar bir dal meveuttu.
M. coracobrachialis ise fasciculus lateralis'ten gelen ince bir dal tarafindan innerve edilmisti. N. medianus'un 9 cm seyrettikten sonra
sinirden (¢ dal ayrildigr g6rdldu. ilk dal m. biceps brachii'ye, ikinci dal m. brachialis'e motor dal verdikten sonra n. cutaneus antebrac-
hi lateralis seklinde devam ediyordu. Uctincti dalin ise N. madianus'un seyrine uygun bir sekilde fossa cubitalis’ten gecerek dnkoldaki
seyrine devam ettigi belirlendi.

Ust ekstremite ile ilgili cerrahi miidahalelerde bélgenin klasik ve varyasyonel anatomisinin iyi bilinmesi énemlidir. N. medianus’un
varyasyonlar ile sik kargilagilir. Dolayisiyla bu bélgede cerrahi girisim veya sinir blogu yapacak klinisyenlerin bu varyasyonu géz éntin-
de bulundurmasinin, basarisiz girisimleri ve muhtemel komplikasyonlar 6nlemek icin énemli oldugunu distinmekteyiz.

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

ABSTRACT

Variations of the vessels and nerves in the arm are common. During routine education dissections of axillary region, an complex
variation was observed in the right arm of an adult male cadaver. Lateral cord continued as lateral root of median nerve without gi-
ving off musculocutaneous nerve and it formed median nerve joining with medial root of median nerve which arises from medial
cord. There was a communicating accessory branch 2.5 cm long running obliquely between the cords which form the median ner-
ve. Coracobrachialis muscle was innervated by a thin branch arising from lateral cord. We observed that the median nerve divided
into three branches at a point 9 cm distal to its formation. First and second branches supplied mator innervation to biceps brachii
and brachialis muscles, respectively; also the second branch continued as lateral antebrachial cutaneous nerve. Third branch passed
through the cubital fossa and ran along the forearm following the normal course of median nerve.

A good knowledge of classic and variational anatomy of upper extremity is essential for surgical procedures. Variations of medi-
an nerve are frequently observed. Therefore, we think it is important that clinicians performing surgical procedures or nerve blocks
in this region should consider this variation in order to avoid failures and complications.

Key Words: Musculocutaneous nerve, median nerve, variation, dissection.

Resim 1. N. medianus'un kompelks varyasyonu. Figure 1. Complex variation of median nerve.
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insan Fetuslarinda Nervus Vagusun Fasikiil Seyri

Cruising Fascicles of Nerve Vagus in Human Fetuses
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OZET

Amac: Yapmis oldugumuz calismada nervus vagusun fasikdil seyrinin insan fetuslarindaki gelisiminin gestasyonel yasa ve cinsiye-
te gore degerlendirilmesi amacland.

Gereg ve Yontem: Calismada, Selcuk Universitesi Meram Tip Fakdiltesi Anatomi Anabilim Dalinda bulunan %10°luk formaldehit-
te tespit edilmis ve makroskobik olarak anomalisi olmayan 12 disi ve 12 erkek toplam 24 adet fetus kullanildi. Gruplandirma 2. ve 3.
trimestirlara gore yapildi. Fetuslarda sol nervus vagus, cartiolago thyroidea’nin (1 cm Ustlinden) ayni seviyesinden olmak tizere 1 cm
uzunlugunda sinir dokusu alindi. Rutin histolojik takip sonrasi, parafin bloklardan elde edilen kesitler Hematoksilen Eozin ile boyand..
Sol nervus vagusun her bir haftaya ait fasikdl sayisi degerlendirildi.

Bulgular: Nervus vagusun haftalara gére mikroskobik fasikdl sayisi degerlendirmelerinde ilerleyen haftalara gore uyumsuz fasikdil
sayilan tespit edilmistir. N. vagusun fasikil sayisi degerlendirmesinde 2. ve 3. trimestir arasinda anlamli fark tespit edilememistir.

Yorum: Buiylik veya kiictik lif gruplari bir fasikilden digerine gegip kismen de farkli seviyelere atlayarak tekrar eski demetine ge-
ri dénebilir veya yeni bir demet yapabilir. Bu dizenlenme bicimi sinirlerin enine kesitlerde gériilen fasikul érneklerinin sinirin seyri bo-
yunca strekli olarak degiskenligini agiklar. Bu nedenle sinir gévdelerinin dtizenli bir topografik ic yapisi yoktur.

Anahtar Kelimeler: Nervus vagus, insan fetusu, gelisim.

ABSTRACT

Objective: In our study it was aimed to evaluate cruising fascicles of vagal nerve according gestational age and sex in human
fetuses.

Materials and Methods: At the Anatomy Department of Meram Medical Faculty, Selcuk University, 12 female and 12 male fe-
tus was used a total of 24 units with no anomalies in appearance, and fixed in 10% formaldehyde was decided in this study. Gro-
uping was made according to second and third trimester. Samples in one cm length were removed from thyroid cartilage (1 cm abo-
ve) of the fetuses at the same level. Parafin sections were prepared after routine histologic process and Hematoxylin Eosin staining
was performed. Fascicle numbers of left nerves belong to each sex and week were evaluated under Olympus light microscope.

Results: Microscopic evaluation of number of fascicles belong to vagal nerve were identified incompatible according to the ad-
vancing number of weeks. The number of fascicles of the vagal nerve didn't show difference between second trimester and third tri-
mester.

Conclusion: Large or small groups of fibers of a fascicle can pass to another one and partly skipping to a different level and aga-
in return to the old fascicle or can make a new fascicle. Format of this arrangement, transverse sections of nerve fascicles seen in
specimens during the course of nerves continuously explains variability. Therefore, the nerve trunk does not have a regular internal
structure of topographic.

Key Words: Vagal nerve, human fetuses, development.
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Willis Poligonu (circulus arteriosus cerebri) Varyasyonlar

Variations of Circles of Willis
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OZET

Amag: Willis poligonu (WP) cisterna interpeduncularis icerisinde a. carotis interna (ACl) ile a. basilaris'in dallari ve bunlar arasin-
daki anastomozlarin meydana getirdigi bir olusumdur. Olusuma katilan a. cerebri anterior (ACA), a. cerebri posterior (PCA) ve a. com-
municans posterior'lar (PComA) sagda ve solda olmak tzere ¢ift; a. communicans anterior (AComA) ise tektir. Calismamizin amac
WP'ye ait varyasyonlarin niteligini, bulundugu segmentleri ve varyasyonlarin sikliiklarini incelemektir,

Gereg ve Yontem: Calismamizda Istanbul Adli Tip Kurumu Morg Ihtisas Dairesinde, otopsi yapilan 50 adet cesede ait WP ince-
lendi. Otopsi éncesinde cesetlerin cinsiyet, yas (yil), boy (cm), agirlk (kg) gibi demografik bilgileri kaydedildi. Otopsi sirasinda gikar-
lan beyinlerde bulunan varyasyonlar incelendi, not edildi ve fotograflan cekildi.

Bulgular: Calismadaki 50 olgunun 9 (%18)u kadin, 41 (%82} ise erkekti. Yas ortalamasi kadinlarda 37.5 + 5.63, erkeklerde ise
45.4 + 9.21 yil idi. Otopsi incelemesi sirasinda olgularin 42 (%84)'sinde cesitli varyasyonlar tespit edildi. Olgularin 2 (%4)'sinde
ACA’nin precommunicans parcasinda hipoplazisite; 11 (%22)'inde AComA fenestrasyonu; 2 (%4)'sinde ise oblik seyir gdsterdigi gé-
rdldu. PComA ise, olgularin 12 (%24)'sinde hipoplazisite, 10 (%20)'unda yoklugu, 3 (%6)'tnde duplikasyon, 2 (%4)'sinde normalden
daha genis (fetal tip) gézlendi. Ug olguda (%6) ise PCA'nin a. carotis interna’'dan ¢kt gézlendi,

Yorum: Biz calismamizda WP'ye ait %87 oraninda varyasyon gdzlemledik. Bu varyasyonlar cogunlukla PComA da idi. Bulgulari-
mizin, olgu sayisi artinlmasi sarti ile, klinik bilimlere ve tilkemiz demografisine yararli clacagi ddstincesindeyiz.

Anahtar Kelimeler: Willis poligonu, varyasyon.

ABSTRACT

Objective: Circles of Willis (CW) is formed by the branches of internal carotid artery (ACI) and basilary artery and the anastomo-
ses between these in the interpedincular cistern. There are cne pair of anterior cerebral artery (ACA), posterior cerebral artery (PCA)
and posterior communicating artery (PComA) each on the right and left sides. Anterior communicating artery (AComA\) is single. The
aim of our study was to investigate the variations of CW and their localizations and frequencies.

Materials and Methods: In our study, 50 CW belonging to autopsy bodies were examined. Prior to the autopsy gender, age,
height, and weight were recorded as demographic information. Variations in CW were examined, noted and photographed.

Results: In the study, 9 were females (18%) and 41 were males (82%) of the cases. The mean age was 37.5 + 5.63 for fema-
les and 45.4 + 9.21 years for males. During autopsy examinations, numerous variations were detected in 42 cases (84%). In two ca-
ses (4%) hypoplasticity of precommunicating part of ACA; in 11 cases (22%) AComA fenestration and in two cases (4%) oblique co-
urse of AComA were seen. Variations of PComA were as follows: 24% hypoplasticity, 20% absence, 6% duplication and 4% wider
than normal type (fetal type). It was observed that PCA originated from ACI in 3 cases (6%).

Conclusion: Rate of CW variations was 84%. These variations were mainly in PComA. We think that our findings will contribu-
te to the dlinical sciences and demographics of our country if the number of cases is increased.

Key Words: Circles of Willis, variation.
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intramuskiiler Seyreden iki Farkli Nervus Suralis Olgusu

Intramuscular Course of Sural Nerve on Two Cadaver
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OZET

Amac: Nervus suralis, doku biyopsilerinin tanisal olarak degerlendirilmesinde, sinir greftlerinde, distal néropatilere bagl olarak ge-
lisen duyu kayiplaninin tanimlanmasinda klinik olarak énemlidir. Bu nedenle galismada nervus suralisin seyri ve klinik agidan éneminin
vurgulanmasi amaclanmistir.

Gereg ve Yéntem: Anabilim dalimizda yaptigimiz rutin kadavra diseksiyonlan sirasinda iki adet eriskin erkek kadavranin sol alt
ekstremitesinde nervus suralisin seyri incelenmistir.

Bulgular: iki adet eriskin erkek kadavrada sol alt ekstremitelerinde n. suralisin normal seyrinden farkl oldugu, iki ayri olguya rast-
landi. Birinci olguda n. suralisin bir béltimuntin musculus gastrocinemius icinde ilerledigi gézlendi. ikinci olguda ise n. tibialis'ten kay-
naklanan n. cutaneus surae medialisin bir béltimuintn, musculus gastrocinemius icinde ilerledidi gdzlendi. N. cutaneus surae medi-
alis'in kas icindeki seyri bittikten sonra ytizeyellestigi ve bacagin distalinde n. fibularis (peroneus) communis'ten orijin alan n.suralis’e
katildigi tespit edildi.

Yorum: Daha énceki literatiirlerde tanimlanmayan bu iki varyasyonun bilinmesinin, bu bélge ile ilgili yapilacak radyolojik, nérolo-
jik ve cerrahi girisimlerde faydali olacagini distinmekteyiz.

Anahtar Kelimeler: Kadavra, musculus gastrocinemius, nervus cutaneus surae medialis, nervus fibularis (peroneus) communis,
nervus suralis.

ABSTRACT

Objective: Sural nerve is clinically important in the definition of the diagnostic evaluation, nerve grafts, distal senscry neuropathy.
For this reason, we aimed in this study course and clinical significance of sural nerve intended to be emphasized.

Materials and Methods: The course of the sural nerve on the left side of the two adult male cadaver during the routine cada-
ver dissection in our department were examined.

Results: On two adult male cadavers on the left side unlike course of the sural nerve have been found. In the first case, a part
of the sural nerve progress into the gastrocnemius muscle was found. The other case, medial sural cutaneous nerve, which is arise
from tibial nerve, progress into the gastrocnemius muscle. After the medial sural cutaneous nerve progress as superficially and it jo-
in to the sural nerve on distal part of the leg.

Conclusion: We believe that knowing this variation which is not defined in the previous literature would be beneficial to radiolo-
gical, neurological and surgical initiatives.

Key Words: Cadaver, common fibular nerve, gastrocnemius muscle, medial sural cutaneous nevre, sural nerve.
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OZET

Amacg: Kisa stireli bellek sirecinin retansiyon déneminde olusan beynin elektriksel salimmlar EEG (elektroensefalogram) teknigi
ile incelenmis, elde edilen veriler kisa stireli bellegin galisma prensipleri géz énline alinarak degerlendirilmistir.

Gerec ve Yontem: Katlimallara Sternberg benzeri bir bellek paradigmasi uygulanirken EEG kayitlamalari yapilmistir. Testte kati-
limcr 6nee 2 veya 6 harften olusan bir bellek seti gortir, belirli bir bekleme stirecinin (retansiyon) ardindan ekranda tek bir harf (pro-
be) gérdildr. Katilimcinin gorevi verilen harfin (probe) bellek setindeki harflerden biri olup olmadigina karar vermektir. 2 ve 6 harften
olusmak Uzere iki ayn bellek seti kullaniimasinin amaci bellek yuiktintin EEG ile kaydedilen elektriksel salinimlara etkisini inceleyebilmek-
tir. Kontrol kosulunda harf olmayan bir sembolden olusturulan dizi bellek seti olarak kullanilmistir. EEG kayit ve analizi: Kayitlamalar
uluslararasi 10-20 EEG elektrot yerlestirme sistemine gére konumu belirlenen 31 kanaldan yapilmistir. Veriler frekans alaninda ve za-
man-frekans dizleminde analiz edilmistir.

Bulgular: Retansiyon déneminde, posterior bélgelerdeki alfa salinimlarinin genlikleri bellek yiikdi ile korele olarak yikselmistir. Kont-
rol kosulu alfa genliginin en dustk oldugu kosuldur ve alfa genlikleri bellek yciktintin artisi ile kademeli bir yiikselme gostermistir.

Yorum: Bellek ytikti ile korele olarak ytikselen posterior alfa salimmlari, artan bellek yuktntin korunmas icin dis uyaranlarin etki-
sinin inhibisyonunu saglayan mekanizmanin gdstergesi olarak yorumlanmistir.

Anahtar Kelimeler: Alfa salinimi, EEG, kisa sureli bellek, Sternberg paradigmasi.

ABSTRACT

Objective: Electrical oscillations of the brain in the retention period of the short-term memory process are investigated with EEG
technique and data is evaluated considering the working principles of short term memory.

Materials and Methods: EEG is recorded while a Sternberg memory paradigm is applied to the participants. In the test, the me-
mory set containing either 2 or 6 consonants is presented to the subjects and a single consonant (probe) is presented after a fixed
waiting (retention) period. The task of the participant is to decide whether the probe was in the previous memory set or not. The
aim of using two different memory sets consisting 2 and 6 consonants is to be able to investigate possible memory lead effects in
the EEG. For the control condition strings of a non-consonant symbol are presented. EEG recording and analysis: Recordings were
carried out from 31 channels of the international 10-20 EEG electrode placement system. Data is analyzed in the frequency domain
and on the time-frequency plane.

Results: In the retention period, alpha oscillations at posterior regions increased in correlation with the memory load. In the cont-
rol condition alpha oscillations had their lowest value and they showed a gradual increase with the increasing memory load.

Conclusion: Posterior alpha oscillations increasing in correlation with the memory load have been interpreted as the reflection
of an enhanced inhibition of the effects of other possible environmental stimuli to be able to fulfill the requirements of the increasing
memory load.

Key Words: Alpha oscillation, EEG, short-term memory, Sternberg paradigm.

Turk Norol Derg 2010;18(Ek 1):128-245 211 l



POSTERLER / POSTER PRESENTATIONS

Parkin Mutasyonlu Parkinson Hastalarinda Kognitif islevierin Olaya iliskin
Beyin Potansiyelleriyle Degerlendirilmesi

Cognitive Evaluation of Parkinson Patients with Parkin Mutations Using
Event-Related Brain Potentials (ERPs)

Atilla Uslu?, Hasan Demirci®, Ebba Lohmann®, Hasmet Hanagasi®, Tamer Demiralp”

1 lstanbul Universitesi Istanbul Tip Fakultesi, Fizyoloji Anabilim Dall, Istanbul, Ttrkiye
2 |stanbul Universitesi, Deneysel Tip Arastirma Enstitiist, Sinirbilim Anabilim Dall, Istanbul, Tarkiye

3 stanbul Universitesi Istanbul Tip Fakiiltesi, Néroloji Anabilim Dali, Davranis Nérolojisi ve
Hareket Bozuklugu Birimi, Istanbul, Turkiye

1 Department of Physiology, Faculty of Istanbul Medicine, University of Istanbul, Istanbul, Turkey
2 Department of Neuroscience, Research Institute for Experimental Medicine, University of Istanbul, Istanbul, Turkey

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

OZET

Amac: Parkin mutasyonlar otozomal resesif gecisli Parkinson hastaliginin (PH) en sik gértilen nedenidir. PH hastalarinda kognitif
defektler iceren hafif ve subklinik degisimler cok sik olarak bildirilse de, Parkin hastalarinda kognitif defektlerle ilgili bilgiler sinirhdir.
Bu calismada Parkin hastalarinda Olaya iliskin Beyin Potansiyelleri (OiP) kullanilarak olasi kognitif degisikliklerin arastinlmasi amaglan-
migtir.

Hastalar ve Yéntem: Katilimalar 12 saglkli ve 27 demansi olmayan PH hastasindan olusmaktaydi. PH hastalari, Parkin mutas-
yonlu, Parkin mutasyonsuz erken ve geg evre olmak Czere Ug gruba ayrildi. Deneklere isitsel oddball ve gérsel Sdrekli Performans Tes-
ti (SPT) uygulanarak OIP kayitlari alindi.

Bulgular: Oddball testinin hedef uyaranlarina karsi élctilen QIP'lerin P300 latansi PH hastalarinda kontrollerden anlamli olarak da-
ha uzun iken (p= 0.009), PH'nin 3 alt grubu arasinda anlamli fark bulunamadi. Benzer sekilde SPT'nin Go uyaraninin P200 ve P300
latanslar PH grubunda anlamlh olarak daha uzun bulunurken (sirasiyla p= 0.003, p= 0.007), PH'nin 3 alt grubu arasinda anlamli fark
yoktu.

Yorum: OIP bulgulan Parkin hastalarinin kognitif islevlerinin PH hastalarina oranla daha az etkilendigi yéniindeki yaygin kanaatin
aksine, 6zellikle yurdtticl islevler ve dikkatin idiopatik PH kadar adir etkilendigini gostermektedir.

Anahtar Kelimeler: Olaya iliskin potansiyeller, Go/NoGo, P200, P300, Parkinson hastaligi.

ABSTRACT

Objective: Parkin mutations are most common cause of the autosomal recessive form of Parkinson's Disease (PD). Although cog-
nitive deficits including subtle and subclinical changes have been very frequently reported in patients with PD, there is limited data
on cognitive deficits in Parkin patients. The aim of this study is to investigate possible cognitive changes of Parkin patients using event-
related brain potentials (ERPs).

Patients and Methods: The participants consisted of 12 healthy volunteers and 27 non-demented PD patients were divided in
three groups: PD patients with Parkin mutations, early and late stage PD patients without Parkin mutations. ERPs were recorded whi-
le the subjects performed auditory oddball and visual Continuous Performance Test (CPT).

Results: P300 latencies in target-ERPs of the oddball test were significantly longer in PD groups compared with the controls (p=
0.009), while there was no significant difference among the 3 PD sub-groups. Similarly the latencies of both P200 and P300 poten-
tials to the Go stimuli of the CPT were significantly longer in all PD patients (p= 0.003, p= 0.007, respectively) with no significant dif-
ference among the 3 PD sub-groups.

Conclusion: ERP findings suggest in contrast to the common assumption that the Parkin patients are cognitively less affected
than PD, that the cognitive functions especially in terms of executive functions and attention are as heavily affected as the idiopat-
hic PD patients.

Key Words: Event-related potentials, Go/NoGo, P200, P300, Parkinson's disease.
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OzZET

Amac: Fizyolojik islevlerin beyin asimetrisi ile iliskili oldugu kabul edilmektedir. Fizyolojik sistemlerin dogrusalsizik analizlerinin bu
sistemlerin normal ve patolojik durumlari hakkinda bilgi verebilecedi bildirilmistir. EEG sinyallerinin kaotik &zellikler gdsterebildikleri
saptanmis, ancak saglikl bireylere ait EEG sinyallerinin, epileptik hastalara gdre daha kaotik oldugu gérilmustdr. Epilepsi strecinde
beynin elektriksel aktivite varyasyonlarinda bir azalma olabilecegi ortaya konulmustur. Bu calismanin amac, tedavi géren epileptik has-
talarnn nébet esnasinda ve nobet arasi dénemde sa§ ve sol hemisferlerden alinan EEG sinyallerinin kaotik prensipler icerisinde asimet-
rik olarak incelenmesi ve magnetik rezonans (MRI) gortinttileriyle karsilastinimasidir.

Hastalar ve Yontem: Epilepsi tanisi konan, nébet ve nébet arasinda, saglak hastalardan sol frontopoler - sol alt frontal (FP1-
F7) sol frontal- sol rolandik (F3-C3) ve sag frontopoler-sag alt frontal (FP2-F8) sag frontal- sag rolandik (F4-C4) kanallarindan alinan
EEG sinyallerinin Lyapunov tsteline bagl dogrusalsizlik dereceleri incelenmistir. Bulgular MR verileriyle karsilastirilmistir.

Bulgular: Her iki hemisferin sad ve sol odaklardan elde edilen EEG sinyallerinin belli araliklarda hesaplanan Lyapunov(L1) tstel de-

gerlerinin farkli oldugu saptandi. MRI'da gértilen fokal lezyonlar ile L1 korelasyon belirlendi. Nobet esnasinda kayit edilen verilerde ise
degerler arasindaki asimetrik fark esitlendi.

Yorum: Lezyonlu hemisferlerde L1 degerleri diger hemisfer verilerine gére daha ktictik oldugu saptanmistir. Ayrica nébet esna-
sinda elde edilen kayitlarda ise asimetrik verilerdeki kaotikligin azaldig saptanmistir.

Anahtar Kelimeler: Dogrusalsizlik analizi, epilepsi, EEG, MRI, serebral lateralizasyon.

ABSTRACT

Objective: Physiological functions are assumed to be associated with brain asymmetry. the non-linear analysis of physiological
systems may provide information, normal and pathological conditions about these systems. EEG signals in healthy subjects were ob-
served to be more chaotic than EEG signals epileptic patients. Epilepsy in the process of the brain electrical activity may be a reduc-
tion in variation was put forward. In this study, treatment of patients with epileptic seizures and seizures during the period betwe-
en EEG signals received at the right and left hemispheres in the chaotic principles were compared with magnetic resonance (MRI)
images.

Patients and Methods: Diagnosed epilepsy, seizures and seizures among patients with right-handed from the left frontopoler
- the lower left frontal (FP1-F7) left frontal-left rolandik (F3-C3) and right frontopoler - bottorn right frontal (FP2-F8), right frontalright
rolandik (F4-C4)-channel EEG signals received from the Lyapunov exponent due to lack of linear degrees were investigated. Results
were compared with MRI data.

Results: Both right and left hemisphere focal EEG signals obtained from certain intervals calculated Lyapunov (L1T) was found to
be different exponential values. The focal lesions seen on MRI were correlated with the L1 were determined. In the data recorded
during the seizure, the asymmetric difference between the values was synchronized.
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Conclusion: The lesions with values L1 hemispheres According to data from the other hemisphere was found to be smaller. In
addition, chaotic features in recordings obtained during the seizure in the asymmetric data were decreased.

Key Words: Cerebral lateralization, epilepsy, EEG, MRI, nonlinear analyses.

Yasin Gérsel Uyariima Potansiyelleri ve Elektroretinogram Kayitlar1 Uzerine Etkileri

The Effects of Age on Visual Evoked Potentials and Electroretinogram Records

Bora Resitodlu, Tolgay Ergenoglu
Mersin Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali, Mersin, Torkiye

Department of Physiology, Facult of Medicine, University of Mersin, Mersin, Turkey

OZET

Amac: Gdrsel uyarilma potansiyeli (GUP) optik sinir ve gérme korteksine kadar uzanan tim gérme yollarinin islevlerini yansitir-
ken, elektroretinogram (ERG) ise retinal islevleri gdsteren kitlesel bir yanittir. Yas, cinsiyet ve pupil ¢capi gibi bireysel degiskenlikler GUP
ve ERG kayitlarini etkileyen baslica non-patolojik etmenleri olusturmaktadir. Bu ¢alismada, 20-49 yaslar arasinda, yasin GUP ve ERG
lizerine etkisini arastirmayl amacladik.

Hastalar ve Yéntem: Calismaya, yaslar 20 ile 49 arasinda degisen 101 saglkl géndilli katildi. Denekler: 20-29, 30-39 ve 40-49
yas olarak 3 yas grubuna ayrildi. 30" ve 60" patern uyari ve flas uyari kullanildi. Alinan GUP ve ERG kayitlarindaki dalgalarin genlik ve
latans degerleri &ledldd.

Bulgular: 30" Patern GUP kaydinda N75 dalga genlidi, kadinlarda anlamli bir degisiklik géstermezken, 20-29 yas grubundaki er-
keklerde 40-49 yaslardaki erkeklere oranla daha buyukti (p= 0.02). Dider bulgularimiz erkek ve kadinlarda benzerlik gdsteriyordu. Bu-
na gore; 20-29 yaslarindaki deneklerden elde edilen N135 dalga latansi 40-49 yas grubundakilere oranla daha uzundu. 30" Patern
ERG'de P50 dalga latansi, 40-49 yas grubunda 20-29'lu yaslardakilere oranla daha uzundu (p= 0.01). Flag ERG'de ise a dalga genligi-
nin 20-29 yas grubunda diger yas gruplarina oranla daha blydk oldugu gézlendi (p= 0.02).

Yorum: Flas ve patern GUP ile ERG'deki gdrsel potansiyel dalga genlik ve latans degerlerinin yas gruplariyla iliskisi incelendigin-
de: 20-49 yaslar arasinda, yasin GUP ve ERG (zerine olan etkisinin oldukca sinirh oldugunu gdzlemledik.

Anahtar Kelimeler: ERG, GUP, yas.

ABSTRACT

Obijective: As visual evoked potentials (VEP) reflects tasks of optical nerves and all visual paths through visual cortex, electrore-
tinogram (ERG) is a mass response that shows retinal tasks. Individual variables like age, gender and pupil diameter are the main
non-pathologic factors that affect VEP and ERG records. \We aimed to investigate the effect of age ranges between 20-49 years on
VEP and ERG records.

Patients and Methods: 101 healthy volunteers age 20-49 years participated in the study. Subjects were divided into three age
groups as 20-29, 30-39 and 40-49 years. 30" and 60" patterns and flash stimuli were used. Latency and amplitude values in the ob-
tained VEP and ERG records were measured.

Results: While there was not any significant changes in N75 amplitude in 30" VEP records in females, it was larger in male age
group of 20-29 years than 40-49 years (p= 0.02). Other findings showed similarities in males and females. That is, N135 latency ob-
tained from subjects age 20-29 years was longer than those age 40-49 years. P50 latency in 30" Pattern ERG was longer in 40-49 ye-
ars than 20-29 years group (p= 0.01). It was observed that wave amplitude of a in flash ERG was larger in 20-29 years group com-
pared to other groups (p= 0.02).

Conclusion: After the relationship between age groups and visual potential wave amplitude and latency values in flash and pattern
VEP and ERG was investigated, it was found that the effect of age on VEP and ERG was considerably limited between the ages 20-29.

Key Words: ERG, VEP, age.
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insanlarda isitsel NoGo-P3 Potansiyelleri Go-P3 Yanitlarinin Aksine Habitiie Olur

Auditory NoGo-P3 Potentials are Habituated Unlike Go-P3 Responses in Humans

Tolgay Ergenng"lu1, Berrin Mar‘ashgil", Mehmet Ali Sungur'2

1 Mersin Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali, Mersin, Turkiye
2 Mersin Universitesi Tip Fakiiltesi, Biyoistatistik Anabilim Dali, Mersin, Tirkiye

1 Department of Physiology, Faculty of Medicine, University of Mersin, Mersin, Turkey
= Department of Biostatistics, Faculty of Medicine, University of Mersin, Mersin, Turkey

OzET

Amac: Go-NoGo édevi, hem normal kisilerde hem de néropsikiyatrik bozuklugu olan hastalarda yanit aktivasyonu ve inhibisyonu-
nun degerlendiriimesinde yaygin olarak kullaniimaktadir. Bu ¢alismada, isitsel Go ve NoGo uyaranlarina karsi elde edilen olaya iliskin
potansiyel (OIP) yanitlarinin habittiasyonunu arastirmayi amacladik.

Gereg ve Yéntem: OIP'ler, isitsel Go-NoGo paradigmasi kullanilarak 38 saglikli yetiskin génilliiden 30 elektrod (10/20 sistemi)
aracilign ile kaydedildi. Go ve NoGo uyaranlar %50 siklikla ve rastgele bir dizilimle sunuldu. Uygulanan édevin ilk ve son yarsindaki
isitsel uyaranlara yanit olarak elde edilen EEG verilerinin ayr ayr ortalamalan alindi. Her bir édev dénemindeki Go ve NoGo uyaranla-
rina yanit olarak elde edilen OIP'lerin genlik ve latanslan élctildi. iki dénem arasindaki farkliliklar tekrarlanan lctimler icin ANOVA
testi ile analiz edildi.

Bulgular: istatistiksel analizler ttiim elektrod bélgelerinde édevin son yarisinda ilk yarisina oranla NoGo-P3 potansiyel genliklerinin
anlamli olarak daha dustik oldugunu (p< 0.01), buna karsilik bu iki dénemdeki Go-P3 potansiyel genlikleri arasinda anlaml bir farkl-
ik bulunmadigini gdsteriyordu. Iki 6dev dénemi ile NoGo-P3 potansiyel genliklerinin énden-arkaya dagilimi arasindaki etkilesim de an-
lamliydr: Odevin son yansinda ilk yarisina oranla, NoGo potansiyel genliklerinde fronto-santral bélgelerde gézlenen azalma, pariyetal
bélgede gozlenen azalmadan daha blytikti (p< 0.05).

Yorum: Bulgularimiz, Go-P3 potansiyelinin hichir habittiel degisiklik géstermedidine buna karsilik NoGo potansiyelinin habitte ol-
duguna isaret etmektedir.

Anahtar Kelimeler: Go-NoGo paradigmasl, habitliasyon, olaya iliskin potansiyeller, P3 potansiyeli.

ABSTRACT

Objective: Go-NoGo task has been widely used to evaluate response activation and inhibition in normal subjects as well as ne-
uro-psychiatric patients. The aim of the present study was to investigate habituation of event related potential responses to auditory
Go and NoGo stimuli.

Materials and Methods: Event-related potentials (ERPs) were recorded with 30 electrodes (10/20 system) using an auditory Go-
NoGo paradigm from 38 healthy adult volunteers. Go and NoGo tones with 50% probabilities were presented in a random series.
Obtained EEG data from the responses to auditory stimuli in the first and the last half of the task were averaged separately. The
amplitudes and latencies of the ERP responses to Go and NoGo stimuli were measured for each task period. The differences betwe-
en two periods were analyzed by repeated measures analyses of variance (ANOVA).

Results: Statistical analyses indicated that the NoGo-P3 potential amplitudes were significantly lower in the last half of the task
compared to the first half of the task at all leads (p< 0.01) while Go-P3 potential amplitudes were not significantly different betwe-
en the two periods. Also, interaction of the two periods of the task and antero-posterior distribution of the NoGo-P3 potential amp-
litudes was significant: decrease of the amplitude of NoGo-P3 potential at the fronto-central areas was bigger than the parietal area
at the last half of the task compared to the first half of the task (p< 0.05).

Conclusion: Our results indicate that the NoGo-P3 potential was habituated whereas the Go-P3 potential did not undergo any
habitual changes.

Key Words: Eventrelated potentials, Go-NoGo paradigm, habituation, P3 potential.

Turk Norol Derg 2010;16(Ek 1):128-245 215 I



POSTERLER / POSTER PRESENTATIONS

isitsel Uclii Uyaran Paradigmasindaki Yeni Uyaranlarin P3b Potansiyeli Uzerine Etkileri

The Effects of Novel Stimuli on P3b Potential in Auditory Three-Stimulus Paradigm

Figen Dad. Tolgay Ergenoglu, Fazilet Ertirk, Berrin Marashgil
Mersin Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali, Mersin, Tiirkiye

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

OZET

Amac: P3 potansiyeli, bilissel elektrofizyolojide tizerinde en fazla calisma yapilan olaya iliskin potansiyel (QIP) bilesenidir. P3 po-
tansiyelinin iyi bilinen iki alt tipi vardir: P3a ve P3b. Uglli uyaran (yenilik) paradigmasinda; hedef olmayan, yeni uyaranlara karsi olusan
P3a potansiyeli, hedef uyaranlara yanit olarak olusan pariyetal P3b'ye gére daha santro-frontal yayilimhdir. P3b potansiyeli, secici dik-
kat ve bellegin glincellenmesi stiregleri ile iliskiliyken; P3a potansiyelinin pasif, istem disi dikkat yénelmelerini veya oriyentasyonu yan-
sittigr kabul edilir. Bu calismada, yeni uyaranlarin P3b potansiyeli Uzerine olan etkilerinin arastirlmasi amaclanmistir.

Gereg ve Yéntem: Calismamiza 15 saglikl gondlld katildi (7 erkek, 8 kadin). OIP'ler isitsel liclli uyaran paradigmas: kullanilarak
30 elektrod araciigiyla kaydedildi. Yeni ve hedef uyaranlar arasindaki intervaller rastlantisal bir sirayla 4, 6 ve 14 s olarak degisiyordu,
Her bir yen-hedef interval grubunda hedef-hedef intervalleri de rastlantisal bir sirayla 14, 16 ve 18 s olarak degisiyordu ve ortalama
degeri 15.8 s idi. Her bir interval grubunda, hedef uyaranlara yanit olarak elde edilen EEG dilimlerinin ayri ayri ortalamalari alindi. OIP
yanitlarinin genlik ve latanslan dlctldu ve tekrarlanan dlctimler icin ANOVA testi ile analiz edildi.

Bulgular: P3b potansiyelinin genlik ve latanslar interval gruplari arasinda anlamli farkliik gdstermiyordu. Ttm interval gruplarin-
da P3b yanit genlikleri pariyetal bélgede en bliytik olarak elde edildi (p< 0.05).

Yorum: Sonuglarimiz, iki hedef uyaran arasinda yer alan yeni uyaranlarin zamansal lokalizasyonlarindaki degisikliklerin P3b yani-
tini etkilemedigini géstermektedir.

Anahtar Kelimeler: interval, claya iliskin potansiyeller, P3b, yenilik.

ABSTRACT

Objective: The P3 potential is the most studied event-related potential (ERP) component in cognitive electrophysiology. Two
subtypes of P3 potentials are well known, P3a and P3b. The P3a potential occurring in response to non-target, novels has a more
centro-frontal topography in contrast to the parietal P3b of the target responses in the three-stimulus (novelty) paradigm. The P3a
potential is assumed to reflect passive, involuntary switching of attention or orienting, while P3b potential is related to selective at-
tention and memory updating processes. The aim of this study is to investigate the effects of novel stimuli on the P3b response.

Materials and Methods: Fifteen healthy volunteers participated in the study (7 male, 8 female). ERPs were recorded with 30
electrodes using an auditory three-stimulus paradigm. Intervals between novel and target stimuli were randomly varying among 4,
6, and 10 s. Also, for each novel-to-target interval groups’ target-to-target intervals were randomly varying among 14, 16, and 18 s
with a mean value of 15.8 s. Obtained EEG trials from the responses to target stimuli were separately averaged in each interval gro-
up. The amplitude and latency of ERP responses were measured and analyzed by repeated measures analyses of variance (ANOVA).

Results: Amplitudes and latencies of P3b potential were not significantly different among the interval groups. Amplitudes of P3b
response were found to be maximum over parietal region at all interval groups (p< 0.05).

Conclusion: Our results suggest that time-based localization changes of novel stimuli between two target stimuli do not affect
the P3b response.

Key Words: Event-related potentials, interval, novelty, P3b.

I 216 Turk Norol Derg 2010;18(Ek 1):128-245



POSTERLER / POSTER PRESENTATIONS

Yeni-Yeni ve Hedef-Hedef Uyaran intervallerinin P3 Dalga Bilesenleri Uzerine Etkileri Benzerdir

The Effects of Novelto-Novel and Target-to-Target Intervals on the Components of P3 Wave are Similar

Berrin Marashgil, Tolgay Ergenoglu, Ayhan Taner Erdogan
Mersin Universitesi Tip Fakuiltesi, Fizyoloji Anabilim Dal, Mersin, Turkiye

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

OZET

Amag: Serebral ndral aktivite, olaya iliskin potansiyeller (QIP) ile yiiksek bir zamansal ¢oztindirltikte objektif olarak Slctilebilir. Bilis-
sel elektrofizyolojideki yenilik (gl uyaran) paradigmasi, yeni uyaranlarin beynin elektriksel aktivitesi tizerine olan etkilerini arastirmak
icin tasarlanmistir. Yenilik paracigmasi sirasinda elde edilen tipik olaya iliskin potansivel bileseni hedef olmayan yeni uyaranlara karsi
ortaya gikan bir N2b-P3a kompleksidir. Bu calismada, yeni-yeni uyaran intervallerindeki degiskenliklerin isitsel Qip yanitlar Uzerine olan
etkilerinin arastirilmasi amacland.

Gereg ve Yontem: Calismamiza 15 saglkl erkek gondillii katildi. OIP'ler, isitsel yenilik paradigmasi kullanilarak, 30 elektrot bél-
gesinden kaydedildi. Kaydedilen OIP dilimleri, yeni-yeni uyaran intervallerinin stirelerine gére kisa ve uzun olarak iki gruba ayrildi. Bu
iki interval grubunda yeni uyaranlara karsi elde edilen ortalama yanitlardaki QIP bilesenlerinin genlik ve latans degerleri élcildu ve ar-
dindan tekrarlanan élgtimler icin ANOVA testi ile analiz edildi.

Bulgular: istatistiksel analizler; tlim elektrot bélgelerinde, daha uzun yeniyeni uyaran intervalleri iceren OIP dilimlerindeki P3a ve
tepeden-tepeye P3a genliklerinin daha buiyk (sirasiyla p< 0.01 ve p< 0.001); P3a latanslarinin ise daha kisa (p< 0.05) oldugunu gés-
terdi.

Yorum: Sonuclarimiz yeni-yeni uyaran intervallerinin isitsel P3a yanitlarinin genlik ve latanslarini modtle ettigini gésterdi. Yeni-ye-
ni uyaran intervallerinin p3a potansiyeli tizerine olan etkileri ile hedef-hedef uyaran intervallerinin P3b potansiyeline etkileri benzer bu-
lundu. Bu badlamda; yenilik P3a analizlerinin yeni-yeni uyaran intervalleri géz éntine alinarak yapilmasi, bilissel OIP bulgularina daha
fazla dzguilltik kazandirabilecektir.

Anahtar Kelimeler: interval, olaya iliskin potansiyeller, P3a, P3b, yenilik.

ABSTRACT

Objective: Cerebral neural activity can be measured objectively using eventrelated potentials (ERPs) with a high temporal reso-
lution. The novelty {three-stimulus) paradigm in cognitive electrophysiology is designed to investigate the effects of novel stimuli on
brain electrical activity. The typical event related potential component is a N2b-P3a complex occurring in response to non-target no-

vels during the novelty paradigm. The aim of present study is to investigate the effects of novel-to-novel interval changes on the au-
ditory ERP responses.

Materials and Methods: Fifteen healthy male volunteers participated in the study. ERPs were recorded with 30 electrodes using
an auditory novelty paradigm. According to durations of navel-to-novel intervals, recorded ERP sweeps were divided into two groups
as short and long. The amplitude and latency values of ERP components in the averaged responses to navel stimuli were measured
and then analyzed by repeated measures analyses of variance (ANOVA) for both interval groups.

Results: Statistical analyses indicate that the P3a and peak-to-peak P3a amplitudes were bigger (p< 0.01 and p< 0.001, respec-
tively); and the P3a latencies were shorter (p< 0.05) in the ERP trials with longer novel-to-novel intervals at all leads.

Conclusion: Our results suggest that the novel-to-novel intervals modulate amplitudes and latencies of auditory P3a responses,
The novekto-novel interval effects on the p3a potentials were found to be similar with the targetto-target interval effects on the P3b
potentials. Therefore, the analysis of the novelty P3a responses in conjunction with novel-to-novel intervals can introduce further spe-
cificity to the cognitive ERP findings.

Key Words: Event-related potentials, interval, novelty, P3a, P3b.
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{recte, gtinde 15 dakika olmak tzere 7 gtin siresince, hamile tavsanlarin hamilelikleri stiresince maruz birakildi. Beyin Ksantin oksi-
az (XO) ve Adenozin deaminaz (ADA) aktiviteleri analiz edildi.

Bulgular: Beyin prooksidan enzim aktiviteleri (ADA ve XO) degerlendirildiginde; Grup i de Grup I' e gére, Grup iv' de de Grup
i'e gére istatistiksel anlamda artis tespit edilmistir (p< 0.0001, Mann-Whitney). Ttim deney gruplarinin korelasyon analizleri yapild-
inda da ADA ve XO arasinda glicli pozitif korelasyon (r= 0.732, p= 0.0001) oldugu gorilmdistdr.

Yorum: Bu calisma GSM benzeri RF sinyallere akut maruziyet, prooksidan enzim aktivitelerinde artisa neden olarak beyin meta-
wolik olaylarini etkileyebilmekte oldugunu géstermektedir.

Anahtar Kelimeler: Adenozin deaminaz, cep telefonu, oksidatif stres, hamile, ksantin oksidaz.

ABSTRACT

Objective: Mobile phones commeonly used sources of radiofrequency radiation (RFR) led to have many countries publish their
wn national standards or adopt international guidelines by effecting on public health policy directly. However, these guidelines de-
igned for healthy people, not for the more sensitive members of the public such as pregnant women. The aim of the present study
; to investigate if there is any damage caused by RFR via activating free radical formation in brain tissue of pregnant animals. For
his purpose, the key enzymes [Adenosine deaminase (ADA) and Xanthine oxidase (X0)] that involve in purine metabolism and cont-
ibute to the oxidative stress were investigated under the effect of whole- body 1800 MHz GSM-like RFR exposure.

Materials and Methods: GSM like signals in 1800 MHz frequency (0.1 W) are formed by using a signal generator with the in-
egrated pulse modulation unit and horn antenna. Nonpregnant (n=18) and pregnant (n= 18) New Zealand White rabbits were ran-
lomly divided into four groups; i. Nonpregnant-Control; ii. Nonpregnant-RF Exposed; iii. Pregnant-Control; iv. Pregnant-RF Exposed.
\ll rabhits exposed to RFR in the same period for 7 days, 15 min/day during the gestational period.

Results: Brain prooxidant activities were found significantly increased in Group ii, Group iv with respect to Group i and Group il
p< 0.0001, Mann‘Whitney). In correlation analysis of all experimental groups, there was significant positive correlations between
\DA and XO (r= 0.732, p= 0.0001).

Conclusion: This study shows that acute exposure to GSM-ike RFR may affect brain metabolic rate by increasing the prooxidant
nzyme activity.

Key Words: Adenosine deaminase, mobile phone, oxidative stress, pregnancy, xanthine oxidase.

ELF Manyetik Alanlar Beyinde Nitrozatif Stres ve Solunum Patlamasina Neden Olur mu?

Do ELF Magnetic Fields Cause Nitrosative Stress and Respiratory Burst in Brain Tissue?

Arin Tomruk’, Barbaros Balabanli®, Sule Coskun Cevher?, Ayse G. Canseven”’, Nesrin Se\,rhan‘I

1 Gazi Universitesi Tip Fakiltesi, Biyofizik Anabilim Dali, Ankara, Ttrkiye
2 Gazi Universitesi Fen ve Edebiyat Fakiltesi, Biyoloji Bolumi, Ankara, Turkiye

1 Department of Biophysics, Faculty of Medicine, University of Gazi, Ankara, Turkey
2 Department of Biology, Faculty of Science and Art, University of Gazi, Ankara, Turkey

OZET

Amac: Elektromanyetik alanlar (EMA), serbest radikal ve radikal tiirevi molekdillerin olusumu ve aktivasyon émrind artirarak can-
| organizmalar lzerinde zararll olabilecek biyolojik etkilere neden olabilmektedir. Bu amacla, calismamizda fizyolojik ve patolojik sti-
‘eclerde énemli rol oynayan nitrik oksit (NOx) dtizeyi ve savunma sisteminde gnemli bir role sahip miyeloperoksidaz (MPO) aktivitesi-
1in analiz edilmesi hedeflenmistir.

Gerec ve Yéntem: Calismada toplam 45 adet, 250-300 g agirhginda erkek kobaylar kullanildi. Deney hayvanlan 50 Hz 1, 2, 3
T siddetlerindeki manyetik alanlara, ginde 4 ve 8 saat olmak tizere 5 guin boyunca maruz birakildi. Bes gtinltk maruziyetin ardin-
4an kobaylarin tim beyin dokularn cikanildi, soguk serum fizyolojik soltisyonunda yikandiktan sonra sivi azot icerisinde tutuldu ve bi-
yokimyasal analize kadar -85°C derin dondurucuda muhafaza edildi. Bu drnekler beyin NOx seviyesi ve MPO aktivitesi agisindan ana-
iz edildi,

232 Turk Norol Derg 2010;186(Ek 1):129-245



POSTERLER / POSTER PRESENTATIONS

Tim deney protokolti Gazi Universitesi Hayvan Deneyleri Yerel Etik Kurulu tarafindan onaylanmistir.

Bulgular: Kontrol grubu ile karslastinidiginda, 50 Hz 2 mT (8 saat/glin) ve 3 mT (4 saat/qgiin) siddetlerindeki manyetik alanlara
maruz kalan deney hayvanlarinin, beyin NOx sevivelerinde azalma tespit edilirken, 1, 2 mT (8 saat/guin) ve 3 mT (4 saat/glin) manye-
tik alanlara maruz kalan kobaylarin beyin MPO aktivitelerinde ise istatistiksel olarak anlamli artma tespit edilmistir. Tdm maruziyet grup-
lart icin yapilan korelasyon analizinde, NOx ve MPO arasinda guicli negatif korelasyon (r=-0.532, p=0.0001) oldugu belirlenmistir.

Yorum: Bu bulgulara gore 50 Hz manyetik alana farkli siddetlerde ve stirelerde maruz kalma, kobay beyninde serbest radikal olu-
sumundaki hticresel enzim aktivitelerini etkileyebilir.

Anahtar Kelimeler: Manyetik alan, nitrozatif stres, solunum patlamas, nitrik oksit, miyeloperoksidaz.

ABSTRACT

Objective: Electromagnetic fields (EMF) may have adverse effects on biological systems by increasing activation and prolonging
the life of free radicals or other reactive oxygen species (ROS). In the prasent study, we aimed to investigate the level of nitric oxide
(NOx) which is one of the most important factor causing respiratory burst and nitrosative stress, and myeloperoxidase (MPO) activity
that plays a key role in the defense system.

Materials and Methods: A total of 45 male, 250-300 g weighted guinea pigs were used in this study. 50 Hz magnetic fields
with flux densities of 1, 2, 3 mT were applied to the animals 4 h/day or 8 h/day for 5 days. After the last day of exposure, the who-
le brain of guinea pigs were removed. They were instantaneously placed in liquid nitrogen and stored at -85°C until the hiochemical
assay. Brain NOx levels and MPO activity were analyzed by spectrophotometrical methods. The experimental protocol was reviewed
and approved by the Laboratory Animal Care Committee of Gazi University.

Results: Brain NOx levels were found significantly lower in the subjects exposed to 50 Hz 2 mT (8 h/day) and 3 mT (4 h/day)
whereas MPO activity increased for 50 Hz 1, 2 mT (8 h/day) and 3 mT (4 h/day) for 5 days with respect to control group. In corre-
lation analysis of all experimental groups, there was significant negative correlations between NOx and MPO (r=-0.532, p= 0.0001).

Conclusion: Exposure to 50 Hz magnetic fields in different intensities and exposure periods may influence the cellular enzyme
activities on free radical formations in guinea-pig brain.

Key Words: Magnetic fields, nitrosative stress, respiratory burst, nitric oxide, myeloperoxidase.

Elektromanyetik Alan Cerebellum-Purkinje Hiicresi Makinesini Yonetebilir

Electromagnetic Fields are Able to Drive Cerebellar Purkinje Cell Machine

Akif Alimuradoglu Maharramov’, Roman Ashotovich Grigorian®

1 Yeditepe Universitesi Tip Fakiltesi, Biyofizik Anabilim Dali, Istanbul, Turkiye
2 Rusya Bilimler Akademisi, Evoliisyon Fizyoloji ve Biyokimya Enstitiisii, St. Petesburg, Rusya

1 Department of Biophysics, Faculty of Medicine, University of Yeditepe, Istanbul, Turkey
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OZET

Amag: Beyincik kabugunun tim sensor bilgileri “mossy fiber” (MF) ve “climbing fiber” (CF) olarak bilinen girisler tizere iki grupta
paketleme dzelligi, elektromanyetik alan uygulanmasi sonucu, beyincigin Purkinje hticresi (PH) makinesini yénetebilmek icin farkl et-
kiler iceren kolaylastirici temel bir prensip olarak ele alinabilir.

Gereg ve Ydéntem: Deserebrasyon ve anestezi kosullarinda serebellum merkezli desimetre erimli mikrodalga (DEM) isinina tabi

tutulmusg yetiskin kedilerde PH impuls aktivitesi beyincikte ve rektumda sicaklik dagilimindaki dalgalanmalar dikkate alinmakla hiicre-
dist mikroelektrik teknigi ile izlenmistir,
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Bulgular: 1. CF giris aktivitesi yukselmesinin PH'nin cok yliksek ve ok dustik ekstremal aktivite kosullarinda dizenleyici etki g6s-
termekle beraber, herhangi bir PH icin normal olarak degerlendirilebilen aktivite kogullarinda MF giris aktivitesinin azalmasina da ne-
den oldugu gdzlenmistir.

2. Yilksek MF giris aktivitesi ¢zelligi tasiyan deserebrasyon kosullarinda, DEM her iki MF-CF girisleri lizere PH aktivitesini yukselt-
mistir.

3. Ayni etki anestezi kosullarinda da gézlenmistir; hatta bazi PH CF girisinin cok derin inaktif kosullarinda bile DEM PH'nin her iki
afferent kanal aktivitesini artirdigr géralmdstair.

4. Cok aralikhi duraklamalarla beraber, gok yiksek degiskenlik gésteren sicaklik bagimli degisken PH aktivitesi, DEM enerjisinin
emilmesi sonucu sicakligin beyincikte daha da yukselmesine ragmen, sicakliktan bagimsiz hale gelmis ve guclu degisimler tamamen
yok edilmistir.

5. DEM bagimli PH aktivitesinin olabilecedi deneysel clarak gdsterilmistir.

Yorum: Serebellum-PH makinesinin cok kolaylikla elektromanyetik alanlar yardimiyla yénetilebilmesi bulgularinin temelinde, hiic-
renin, tiim sensér bilgileri “paketleyerek” iki tir afferent bilgi haline indirgeyebilmesi gibi cok hassas bir Gzelligin yer aldig dustnil-
mektedir.

Anahtar Kelimeler: Serebellum, Purkinje hticresi, mikrodalgalar.

ABSTRACT

Objective: Sensory information packaging property of cerebellar cortex into two groups of afferent stimulation on mossy fiber
(MF) and climbing fiber (CF) inputs may be used as a facilitating different efficacy ground in driving the Cerebellar Purkinje cell (PC)
machine by electromagnetic fields.

Materials and Methods: Decerebrated and anaesthetized adult cats cerebellar PC exposed to cerebellum centered local deci-
meter range microwaves (DRM) were investigated by extracellular glass microelectrode technigue hesides the temperature distribu-
tion deviation control within cerebellum and rectum.

Results: 1. In the conditions of extremely high and low PC MF input activities, CF input activity increase displayed regulatory ef-
fect on PC firing activity, but, in general, the activities on the two inputs kept their reciprocal interactions negatively feedback in physi-
ologically normal ranges, only, for a given PC.

2. In the terms of decerebration with characteristic higher MF activity, DRM activated PC firings on both of MF-CF inputs.

3 The same effect was observed in anesthetized animals; DRM caused activation both of the inputs even then, when some of
the PC CF inputs appeared deeply inactive.

4. PC temperature dependent variable activities with intermittent inhibitions appeared to be temperature independent under
DRM irradiation with strong cancellations of very high variances in PC firing frequency despite the DRM energy absorption by cere-
bellum.

5. DRM dependent PC firing activity possibilities have experimentally been demonstrated.

Conclusion: Cerebellar PC machine can be easily managed by electromagnetic fields, very likely, due to the cell's unique property
to reduce all kinds of different afferent information into two.

Key Words: Cerebellum, Purkinje cell, microwaves.
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Erkek Sicanlarda Elektromanyetik Alana Maruz Kalma
Hipokampusta Katekolamin Diizeyini Artirir

Electromagnetic Field Exposure Increases Catecholamine Concentrations in
Hippocampus in Male Rat

Kemal Balikci?, Selim Kutlu?, Ergiil Algin®, Mete Ozcan®, ihsan Serhatloglu®, Mustafa Poyraz’,
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OzET

Amag: Guinimtizde elektromanyetik alana (EMA) maruz kalmanin biyolojik etkilerini konu alan arastirmalarin sayisi giderek artmakta-
dir. Fakat, EMA ve beyin ndrotransmitterleriyle ilgili arastirmalar az sayidadir. Biz bu calismada sicanlanin hipokampusundaki katekolaminer-
jik nérotransmitterler noradrenalin (NA) ve dopamin (DA) konsantrasyonlar Uzerinde EMA'ya maruz kalmanin olasi etkilerini arastirdik.

Gere¢ ve Yéntem: Calismada 6 grup Wistar sican kullanildi. Hayvanlara, bir elektromanyetik sinyal treteci kullanilarak 900 ve
1800 MHz frekanslarda bir ve 5 saatlik periyotlar halinde EMA uygulandi. Kontrol gruplari ise 1 ve 5 saat stireyle ayni ortamlarda tu-
tuldular fakat, EMA'a maruz kalmadilar. Deneylerin sonunda bitlin hayvanlarin dekapitasyonunu takiben beyinler hizli ve hassas bir
sekilde cikanlarak hipokampus dokular diseke edildi. Hipokampus dokularina 0.1 M HCl asit ¢6zeltisi kullanilarak homojenizasyon uy-
gulandi. Bu homojenatlardan NA ve DA konsantrasyonlari yiiksek performansh sivi kromatografisi ve elektrokimyasal detektdr siste-
mi kullanilarak analiz edildi.

Bulgular: EMA uygulama NA konsantrasyonunu 900 ve 1800 MHz frekanslarda bir {p< 0.05) ve 5 saatlik periyotlarda (p< 0.01
ve p< 0.001, sirasiyla) istatistiksel olarak anlamli sekilde artirdi. Benzer bir sekilde hipokampustaki DA diizeyi de 1800 MHz uygulama
sonrasi hem bir saat hem de 5 saat grubunda anlamli olarak ytiksekti (p< 0.05).

Yorum: Bu calismanin bulgular EMA'ya maruz kalmanin hipokampustaki katekolaminerjik nérotransmitter dizeylerinde énemli
degisikliklere yol actigini gdstermektedir. EMA maruz kalan sicanlarda hipokampusdaki NA ve DA konsantrasyonlarinin degismesi, 6§-
renme ve bellek stireclerini olumsuz yonde etkileyebilir.

Anahtar Kelimeler: Elektromanyetik alan uygulama, hipokampus, katekolamin, sican.

ABSTRACT

Objective: There is growing number of studies on the biological effects of electromagnetic field (EMF) exposure. However, re-
ports on EMF and brain neurotransmitters are limited. In this study, we have investigated the possible effects of EMF exposure on
concentrations of catechclaminergic neurotransmitters, noradrenalin (NA) and dopamine (DA), in the rat hippocampus.

Materials and Methods: Six groups of adult male Wistar rats were used. EMF was performed on the rats at 900 and 1800 MHz
frequencies by using an electromagnetic signal generator for periods of one and five hours. Control groups were set at same conditi-
ons without exposing EMF. At the end of the experiments, all animals were decapitated. The brains were rapidly removed from all ani-
mals, and hippocampus tissues were dissected out. These hippocampus samples were homogenized in 0.1 M hydrochloric acid. Con-
centrations of NA and DA were determined by using high performance liquid chromatography with electrochemical detector system.

Results: EMF exposure significantly increased the NA concentrations at 900 and 1800 MHz frequencies in the hippocampus com-
pared to the respective control values in one hour {p< 0.05) and five hours groups (p< 0.01 and p< 0.001, respectively). Similarly, DA
levels in the hippocampus were increased at 1800 MHz frequency both one and five hours groups (p< 0.05).

Conclusion: Results of the present study indicate that EMF exposure causes significant alterations in catecholaminergic neurot-
ransmitter levels in the hippocampus. We suggest that changes in the DA and NA content in the hippocampus may negatively affect
learning and memory status in rats undergone EMF.

Key Words: Electromagnetic field exposure, catecholaming, hippocampus, rat.
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Diyabetik Fare Modelinde Klopidogrelin Agrm Esigi Uzerine Etkilerinin
Hot Plate Testi ile incelenmesi

Investigation of the Effects of Clopidogrel on the Pain Threshold in the Hot Plate Test in the
Diabetic Mouse Model
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OzZET

Amac: Elektrofizyolojik, davranissal ve biyokimyasal calismalarda plirinerjik P2X reseptdrlerinin agn sinyallerinin iletiminde rol oy-
nadigi gosterilmis olmasina ragmen ptirinerjik P2Y reseptérlerinin rolleri ile ilgili bilinenler acik degildir. Bundan dolay bu calismada
P2Y12 reseptdr antagonisti klopidogrelin diyabetik farelerde agn esigi tizerine olan etkilerinin ortaya gkanlmasi amaglandi,

Gereg ve Yéntem: Deneylerde 25-30 g agirhginda olan BALB-C cinsi erkek fareler kullanildi. Farelerde diyabet olusturmak icin
streptozosin (150 mg/kg) intraperitonal olarak uygulandi. Kuyruktan alinan kanda glukoz konsantrasyonu 300 mg/dL'yi gecen fare-
ler diyabetik kabul edildi. Toplam 40 fare dért gruba bélind: Kontrol grubu (n= 10) ve klopidogrel gruplari; 1 mg/kg (n=10), 10
ma/kg (n= 10} ve 30 mg/kg (n= 10). Istatistiksel analizlerde one-way ANOVA testi kullanildi.

Bulgular: Kontrol grubunda agn esigi degerleri ortalama 20.5 + 0.7 sn olarak éltildi. 1, 10 ve 30 mg/kg dozlarda klopidogrel uy-
gulamasindan dnce agn esigi degerleri her bir grup igin sirasiyla 21.5 = 0.6, 21.5 + 0.8 ve 20.9 £ 0.8 sn &lglildli. Otuzuncu dakikada
agri esigi sirasiyla 25.8 + 2.5, 30.9 + 2 (p< 0.01) ve 34.6 = 2.2 (p< 0.001) sn'ye yukseldi. Altmisina dakikada agn esigi degerleri 28 +
2.5 (p< 0.05), 30.3 + 1.4 (p< 0.01) ve 32.6 + 3.1 (p< 0.001) sn olarak &lgtildli. Doksaninar dakikada agr esikleri 25.3 £ 1.5, 27.4 £ 2.1
(p< 0.05) ve 27.7 % 1.8 (p< 0.01) sn'ye gkti. Yz yirmind dakika ise 10 ve 30 mg/kg klopidogrel uygulanan gruplarda adr egikleri 24.9
+ 1.3 (p< 0.05) ve 25.6 + 1.5 (p< 0.01) olarak élctildu. Yiz ellinci dakika ve sonraki élgtimlerde gruplar arasinda ortalama agr esikle-
rinde anlamh farkllik yoktu.

Yorum: Bu calismanin bulgular klopidegrelin belirgin bir sekilde ve doz bagim olarak agri esigini artirdigini géstermektedir.

Anahtar Kelimeler: Agn, klopidogrel, P2Y12.

ABSTRACT

Objective: Electrophysiological, behavioral, and biochemical studies revealed that purinergic P2X receptors plays a role in pain
transmission, although the involvement of P2Y receptors remains unclear. Therefore, the aim of the present study was to evaulate
the effects of P2Y12 receptor antagonist clopidogrel on pain thresold in diabetic mice.

Materials and Methods: Experiments were performed on adult male BALB-C mice weighing 25-30 g. Mice were made diabe-
tic by intraperitonal injection of streptozotocin (150 mg/kg). Diabetes was defined when the tail blood glucose concentration was >
300 mg/dL. A total of 40 mice were divided into four groups: control group {n= 10) and clopidogrel groups; 1 mg/kg (n= 10), 10
mg/kg (n=10) and 30 mg/kg (n= 10). Statistical analysis were tested by one-way ANOVA.

Results: The mean of pain threshold of the control group was 20.5 + 0.7 sec. The mean of pain threshold before the administ-
ration 1, 10 and 30 mg/kg clopidogrel was 21.5 + 0.6, 21.5 + 0.8 and 20.9 =+ 0.8, respectively. At 30 min following injection, the
mean of pain threshold was 25.8 + 2.5, 30.9 + 2 (p< 0.01) and 34.6 + 2.2 (p< 0.001), respectively. At 60 min, 28 + 2.5 {p< 0.05),
30.3 + 1.4 (p< 0.01) and 32.6 + 3.1 {p< 0.001). At 90 min, 25.3 + 1.5, 27.4 + 2.1 (p< 0.05) and 27.7 + 1.8 (p< 0.01). At 120 min,
10 and 30 mg/kg clopidogrel was 24.9 + 1.3 (p< 0.05) and 25.6 = 1.5 (p< 0.01), respectively. At 150 min and next measurement,
there was no significant difference among groups.

Conclusion: The result of this study demonstrate that clopidogrel produced significantly and dose-dependently increase in pain
threshold.

Key Words: Clopidogrel, pain, P2Y12.
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WAG/Rij Sicanlarda Lamotrijinin On-Uyaran Aracili inhibisyon Uzerine Etkisi

Effects of Lamotrigine on Prepulse Inhibition of WAG/Rij Rats

ipek Feride Koamsuoglu, Oguz Mutlu, Fiiruzan Yildiz Akar, Faruk Erden, Giiner Ulak
Kocaeli Universitesi Tip Fakiiltesi, Farmakoloji Anabilim Dall, Kacaeli, Turkiye

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

OZET

Amag: On-uyaran araclli inhibisyon (PPI, prepulse inhibition), sensorimotor kapilamanin lctilebilir bir seklidir. On-uyaran aracil in-
hibisyonun bozulmasi, disarnidan gelen uyanlann islenerek cevaba donustdirtlmesi ile iliskili filtre edici zihinsel fonksiyonlardaki bozuk-
lugu yansitir. Sizofreni, huntington hastaligi, Parkinson hastaligl, tourette sendromu, obsesif kompulsif bozukluk, temporal lob epilep-
sisi gibi néropsikiyatrik hastaliklarda PPI'nin bozuldugu bildirilmistir. Absans epilepsi en sik gdrdlen primer jeneralize epilepsi nébeti-
dir. Ozellikle absans epilepside tercih edilen bir ilac olan lamotrijin, voltaja duyarli sodyum kanallarini stabilize edip, glutamat salinimi-
ni engelleyerek etki gosterir. Bu calismada, absans epilepsi ile sensorimotor kapilama fenomeni arasindaki iliskiyi arastirmak amaciy-
la, genetik absans epileptik (WAG/RIj) sicanlarda sensorimotor kapilama fenomeninde bozukluk olup olmadidi; ve wistar ile WAG/Rjj
sicanlarda lamotrijinin (15,30 mg/kg, IP) bu fenomen lizerine etkisi incelendi.

Gereg ve Yéntem: Deneylerde akustik irkilme refleksi élgtim cihazi kullanilarak, uyaran verilmesi ve irkilme refleksinin Slciim ba-
samaklan bilgisayar yazilimi tarafindan kontrol edildi. % PPI degerinin azalmasi duyusal-motor stizme islevinde bozulma olarak deger-
lendirildi. Sonuglanin degerlendiriimesinde kontrol wistar ve WAG/RIj sicanlar arasindaki fark student t-testi, lamotrijinin % PPI lzeri-
ne etkisi ANOVA, posthoc Dunnett testi ile degerlendirildi.

Bulgular: Bulgularimiza gére, % PPI, WAG/Rij sicanlarda kontrole gére dristik bulundu (p< 0.0001; t: 5.25). Lamotrijin (15,30
mg/kg) kontrol sicanlarda % PPI degerini degistirmezken (p> 0.05, F: 4.75), WAG/Rij sicanlarda % PPI degerini arttirdi (p< 0.0001,
F: 229.53),

Yorum: Calismamizda, WAG/Rij sicanlarda sensorimotar kapilama fenomeninin bozuldugu ve lamotrijinin bu bozulmay duizelte-
bildigi gézlemlenmistir.
Anahtar Kelimeler: On-uyaran aracili inhibisyon, lamotrijin, WAG-RIj.

ABSTRACT

Objective: Prepulse inhibition (PPI} is a measurable form of sensorimotor gating. Disruption of PPI, reflects the impairment in the
neural filtering of mental functions that are related with the transformation of an external stimuli to a response. Impairment of PP|
is reported in neuropsychiatric ilness such as schizophrenia, huntington’s and parkinson’s diseases, tourette syndrome, obsessive com-
pulsive disorder and temporal lobe epilepsy. Absence epilepsy is a type of primary generalized epilepsy. Lamotrigine is an antiepilep-
tic that is preferred in absence epilepsy and acts by stabilizing the voltage gated sodium channels. In this study, in order to clarify
the relationship of absence epilepsy with sensorimotar gating, we investigated if there is a sensorimotor gating deficit in genetically
absence epileptic rats and examined the effects of lamotrigine (15,30 mg/kg, IP) on this phenomencn on wistar and WAG/RIj's.

Materials and Methods: Acoustic startle response system was used and measurement of startle reflex was controlled by a com-
puter. Decreasement in PPl % accepted as-disruption in sensory-motor filtration function. The difference between the wistar and
WAG/RI] rats are evaluated by student t test; the effects of lamotrigine on PPl % are evaluated by ANOVA, Dunnetts test.

Results: PPl % was low in WAG/Rij rats compared to controls (p< 0.0001, t; 5.25). While lamotrigine had no effect on the PPI
% in control rats (p> 0.05, F: 4.75) it enhanced the PPl % value in WAG/Rij rats (p< 0.0001, F: 229.53).

Conclusion: It is observed that there is a disruption of PPl in WAG/Rij's and this disruption could be reversed by lamotrigine.
Key Words: Prepulse inhibition, lamotrigine, WAG-Ri].
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Akut Torakal Medulla Spinalis Lezyonunda Hiperbarik Oksijenin Sinir iyilesmesi Uzerine Etkisi

The Effect of Hyperbaric Oxygen on Nerve Healing at Acute Thoracic Spinal Cord Injury
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OZET

Amac: Bu calismada, deneysel omurilik hasarinda (OIH) uygulanan HBO (hiperbarik oksijen) tedavisinin iyilesmeye lizerine etkisi
arastirildi.

Gerec ve Yontem: Sprague-Dawley cinsi 48 adet erkek sigan kullanildi. Omurilik hasari ekstradural olarak T9-11 seviyesine yer-
lestirilen anevrizma klibi ile uygulandi. Gruplar HBO almayan OIH grup ve kontroll ile ameliyat dncesi HBO uygulamasl, ameliyat son-
rasi HBO uygulamasi, ameliyat éncesi ve sonrasi HBO uygulamasi ile bunlarin her birinin sham kontrol gruplari seklinde hazirlandi.
Omurilik Grneklerinin biyokimyasal sonuglar ile sicanlarin fonksiyonel iyilesmeleri karsilastinidi.

Bulgular: Laminektomi ile OIH'li grup karsilastnlciginda SOD, GPx, diizeylerinde anlamli artma (p< 0.05) NOS ve NO dizeylerin-
de (p< 0.05) anlamli azalma yapilan travmanin yeterli oldugunu géstermistir. OIH; preop OIH ile karsilastinldiginda NOS ve NO duzey-
lerinde anlamli artma (p< 0.05), postop OIH ile karsilastridiginda SOD diizeylerinde anlamli azalma (p< 0.05) NOS ve NO dizeylerin-
de anlamli artma (p< 0.05) bulundu, OIH ile prepost OIH karsilagtinidiginda SOD ve GPx diizeylerinde anlamli azalma (p< 0.05) NOS
ve NO diizeyinde anlamli artma (p< 0.05) bulundu, preop OIiH ile postop OIH karsilastinidiginda SOD dtizeyinde anlamli azalma (p<
0.05) saptandi, PreopOIH ile PrepostOIH kargilastinldiginda yine SOD dtizeylerinde anlamli azalma (p< 0.05) bulundu, PostopOIH ile
PrepostOIH karsilastinldiginda ise GPx diizeylerinde anlaml azalma (p< 0.05) saptandh.

BBB skotlamasina gére yapilan fonksiyonel iyilesmede ise OIH grubuna gére postop OIH ve prepost OIH'li gruplarda anlamli du-
zelme {p< 0.05) bulundu. Katalaz diizeylerinde ise hichir grup arasinda anlaml bir fark saptanmadi.

Yorum: HBO uygulamasi torakal spinal sinir hasarinda biyokimyasal parametrelerde ve fonksiyonel iyilesmede yararl bulunmus-
tur. HBO uygulamasi ameliyat 6ncesi dénemde yararli olsa da ameliyat sonrasi dénemde yaran katlanarak artmaktadir.

Anahtar Kelimeler: HBO, omurilik hasar, superoksit dismutaz, GPx.

ABSTRACT

Objective: In this study, the effect of HBO (hyperbaric oxygen) therapy on healing in experimental spinal cord injury was add-
ressed via the comparison of HBO's effectiveness with preoperative, postoperative or preoperative and postoperative administration.

Materials and Methods: 48 male Sprague-Dawley rats (200-250 g) were used. The spinal cord injury (SCI) was applied with an
aneurysm clip placed at the T9-11 level. Biochemical results of spinal cord samples and functional healing of rats were compared.

Results: When the laminectomy group was compared with the SCI group, the significant increase in SOD, GPx levels (p< 0.05)
and significant decrease in NOS and NO levels (p< 0.05) indicated the adequacy of the trauma. When 5CI and preop SCl were com-
pared, a significant increase (p< 0.05) was detected in NOS and NO levels, while the comparison of 5CI and postop SCI revealed a
significant decrease in SOD levels (p< 0.05) and a significant increase in NOS and NO levels (p< 0.05). The comparison of preop OIH
and postep SCI indicated a significant decrease in SOD levels (p< 0.05), while the same significant decrease in SOD levels was obser-
ved in the comparison of preop SCl and prepost SCI (p< 0.05). In terms of functional healing, which was evaluated on the basis of
BBB scoring, significant improvement was detected (p< 0.05) in postop SCl and prepost SCI, when compared to the SCI group.

Conclusion: HBO therapy was found to be beneficial for thoracic spinal nerve damage in terms of biochemical parameters and
functional healing. While HBO therapy is already beneficial in preoperative period, its benefits increase by orders of magnitude in pos-
toperative period.

Key Words: HBO, spinal cord injury, superoxide dismutase, GPx.
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Gebelik Sirasinda Alinan Etanoliin Yavru Sican Hipokampus Morfolojisi Uzerindeki Etkileri

The Effects of Prenatal Exposure to Ethanal on the Morphology of Developing Rat Hippocampus

Birsen Elibol Can, ilknur Dursun, Ahmet Kerim Uysal, Sinan Canan, Ewa Jakubowska Dogru
Orta Dogu Teknik Universitesi, Biyolojik Bilimler Bslama, Ankara, Turkiye

Department of Biological Sciences, University of Middle East Technical, Ankara, Turkey

OZET

Amac: Bu calismanin amac, anne karninda ytiksek dozda kronik etanole maruz kalmis sicanlarda erginlesmeyle gdrulen davra-
nissal ve morfolojik iyilesme mekanizmalarinin arastinlmasidir.

Gereg ve Yéntem: Hamile sicanlara etanol, gebeligin 7-20. gtinleri arasinda guinlik 6 g/kg viicut agirhg olacak dozda intragast-
rik yolla verildi. Kontrol ve alkole maruz kalmis sican gruplarinin dogumdan sonraki degisik zamanlarda (P10 (insanlarda gebeligin so-
nuna denk), P30 (ergenlik cadi) ve P80 (genc-eriskin), hipokampal CA1, CA2 + CA3 ve dentat girustaki toplam ana néron sayisinda-
ki degisimler stereolojik metodlarla arastinldi ve bu degisiklikleri davranissal performanslanyla karsilastirabilmek icin juvenil (P30) ve
genc-ergin (P75) sicanlara davranis testleri yapildi.

Bulgular: Acik alan ve arti labirent testinde, ne juvenil ne de eriskin fétal alkale maruz kalan sican vavrularinda Iékomotor hipe-
raktivite ve anksiyete seviyesinde bir dedigiklik kaydedilmedi. Alkol grubundaki davranissal bozukluklar sadece ergenlik (juvenil) dne-
minde ve Morris Su Labirentinde yer 6grenmede anlamli gecikme ve yer tercihi testinde daha dustik performans olarak gérdildd. His-
tolojik calismalarin senucunda hipokampusun tiim ¢ bdlgesinde de hticre kaybi yerine ana néron sayisinda artis gézlendi. En blydk
ndron artigl, kontrol grubunda P30-PE0, alkol grubunda ise P10-P30 déneminde izlendi.

Yorum: Kaydedilen davranis sonuclar fonksiyonel bir iyilesmeyi isaret etmektedir. Calismamizda P60. gtinde gruplar arasinda hem
hiicre sayisinda hem davranis testlerinde fark gérilmemesinin yaninda, P30. glintinde daha ytiksek sayilarda néron tespit edilen alkol
grubu davranis deneylerinde kontrollere gére daha diistik performans gésterdiler.

Anahtar Kelimeler: Davranis, f6tal alkol, hipokampus, sican, stereoloji.

ABSTRACT

Objective: The aim of the present study was to examine the correlation between behavioral and morphological recovery occur-
ring during maturation in rats exposed to prenatal ethanol consumption.

Materials and Methods: The pregnant rats were administered ethanol in a daily dose of 6 g/kg body weight by intragastric in-
tubation throughout 7-21 gestational days. Using stereological methods, the total number of principal neurens in the hippocampal
CA1 and CA2 + CA3 regions and dentate gyrus were estimated at the postnatal day P10, (third trimester equivalent in human), P30
(puberty), and P60 {young-adult). Parallel to the cell counts, the behavioral tests were ran on the juvenile (P30) and young-adult (P75)
pups.

Results: Neither hyperactivity nor a change in the anxiety level was observed in fetal-alcohol rats as assessed by the open field
and the plus maze test. The cognitive deficits including slower rate of spatial learning in the Morris water maze and the lower per-
formance level in the probe trial were recorded only in the juvenile fetal-alcohol pups. Stereclogical studies revealed an increase in
the neuron number in both control and alcohol group in the course of maturation. In fetal-alcohol pups, the highest increase of
both dentate granular cells as well as CA pyramidal neurons was observed between P10-P30, while in the control groups, betwe-
en P30-P60.

Conclusion: The cognitive deficits which were observed in juveniles ameliorated in young-adults implying a functional recovery
during maturation. Interestingly, increased total number of hippocampal neurons in fetal-alcohol rats at P30 corresponded to their
poorer performance on the hippocampus-dependent cognitive tasks.

Key Words: Behavior, hippocampus, prenatal alcohol intoxication, rat, stereology.
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Eriskin Sicanlarda Kronik inorganik Civa Zehirlenmesinde Konviilsiyon Esiginin
Pentilentetrazol ile Degerlendirilmesi: On Calisma

Assessment of Convulsion Threshald in Adult Rats After Chronic Mercury Intoxication Using
Penthylenetetrazole: Preliminary Study

Vedat Evren, Aysegiil Keser, Goniil 0. Peker
Ege Universitesi Tip Fakiltesi, Fizyaloji Anabilim Dall, lzmir, Tiirkiye

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

OZET

Amag: Civa dokularda proteinlerin stilfir grubuna baglanarak onlarin yapisini bozar. Dokularda uzun stire kalan cvanin, nérolo-
jik, davranissal ve bilissel bozukluklara yol agtgi ve gelisimsel dénemdeki sicanlarda epileptik nébet esigini dlstirdig gosterilmistir,
Bu calismada kronik civa zehirlenmesinin eriskin erkek sicanlarda nébet esigini ne sekilde etkiledigini degerlendirmek amaclanmistir.

Gerec ve Yontem: Bu calismada, her grupta 5 adet olmak Uzere Sprague Dawley tird sicanlar kullanilmistir. Kontrol grubuna
normal su, civa grubuna da inorganik civa iceren icme suyu (20 mg/L) uygulanmistir, Her kafeste tek olarak bulunan sicanlarin agir-
liklari ve ictikleri su miktar galismanin baslangicinda ve haftada bir Sl¢lilmustur. Dort hafta sonunda civa uygulamasi kesilerek normal
su uygulamasina gegilmistir. Civa yarlanma émirdnin 3 kati stre sonra (120 gun sonra), sicanlara subkonvdilsif dozda pentilentetra-
zol (38 mg/kg, IP) uygulanmis ve ndbet davraniglar Racine skalasina gdre dederlendirilmistir.

Bulgular: Pentilentetrazol uygulamasi sonucunda eriskin sicanlarda, kronik civa alan grup ve kontrol grubu arasinda nébet esigi
acisindan herhangi bir fark bulunamamistir.

Yorum: Sonuclarnmiz literatr esliginde degerlendirildiginde civanin toksik etkilerinin temelde gelismekte olan sinir sistemi Uzerin-
de oldugu, eriskinlerin aiva hasarina daha dayanikl oldugu distndlebilir. Calismamizin ileri asamasinda, bu davramis bulgusu histolo-
jik incelemeyle birlikte degerlendirilecektir.

Anahtar Kelimeler: Civa zehirlenmesi, pentilentetrazol, konviilziyon, sican,

ABSTRACT

Objective: Mercury binds to sulphur groups of proteins in tissue and alters their structure. Studies have shown that mercury re-
tains in tissues for long times and may cause neurological impairment, behavioral and cognitive changes. Mercury toxicity around de-
velopmental period has been shown to result in tendency for epilepsy in adult rats. The aim of this study to investigate the asses-
ment of chronic mercury intoxication on convulsion threshold in adult male rats.

Materials and Methods: Ten Sprague Dawley rats were experimented in twa groups (n= 5, each). Rats were kept separately
in cages. Control group received tap water and mercury group received inorganic mercury in their tap water (20 mg /L). Weight and
armount of consumed water of rats were measured at the beginning and every week over four weeks. Mercury administration then
stopped and continued with regular tap water. Four months later (3 half lifes) the rats were given subconvulsive pentilenetetrazole
(38 mg/kg, IP) and convulsion behavior was assessed using Racine Scale.

Results: It has not found any significant difference between groups in terms of convulsion threshold.

Conclusion: These results indicate that mercury compounds rather show their toxicity on developing nervous system and adults
are much resistant to these effects. This study requires further histological correlation.

Key Words: Mercury intoxication, pentilenetetrazole, convulsion and rat.
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Merkezi Sinir Sisteminde Kadmiyum Siilfatla [Cd504] Birlikte Verilen Nitrik Oksit Sentaz [(NOS)
inhibitérlerinin Lipid ve Protein Miktarlarina Etkisi

Effect of NOS Inhibitors Applied with Cadmium Sulphate On Lipid and Protein Quantities in the
Central Nervous System

Mehmet Emin Onger’, Hayri Genc?
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OZET

Amag: Bu calismada sican somato-motor korteksine uygulanan kadmiyum stilfat (CdsO,) sonrasinda spesifik nitrik oksit sentaz
(iINOS) enzim inhibitérd aminoguanidin (AG) ve NO &netisii olan L-arjinin (L-Arg)'in beyin ve beyincikteki toplam lipid ve protein du-
zeylerine etkisi arastirildi.

Gerec ve Yontem: Bu amacla kontrol, serum fizyolojik, kadmiyum, Cd + L-Arg ve Cd + AG olmak lizere 7'ser sicandan (Wistar
albino) olusan 5 grup olugturuldu. Kontrol ve serum fizyolojik gruplan haric diger tim gruplara ait sicanlarin sol beyin hemisferine
(Bregmanin lateraline) tek doz olarak 0.0021 mg/kg Cds0, intrakortikal yoldan enjekte edildi. Serum fizyolojik grubuna ise ayni ha-
cimde serum fizyolojik uygulandi. Cd + AG grubu ve Cd + L-Arg grubuna kadmiyum uygulamasini takiben sirasiyla 100 mg/kg AG ve
1000 mg/kg L-Arjinin 15 guin sdreyle glinde 2 kez olmak Uzere intraperitoneal yoldan verildi. Kontrol grubu ise hichir isleme tabi tu-
tulmadi.

Bulgular: Kontrol grubuyla karsilastirildiginda; kadmiyum grubunda toplam lipid ve protein miktarlarinin anlamli élctide azaldigi
(p< 0.05), Cd + L-Arg grubundaki azalmanin ¢ok anlaml oldugu (p< 0.01), Cd + AG grubunda ise yine anlamli derecede azalma ol-
dugu (p< 0.05) gézlendi.

Yorum: Elde edilen sonuclar, kadmiyumun toksik etkiye sahip oldugunu gdstermektedir. Ayrica sicanda kadmiyum nérotoksisite-
sinin spesifik NOS inhibitérl olan AG tarafindan azaltildigi, buna karsin L-Arjininin kadmiyumdan kaynaklanan toplam lipid ve prote-
in miktarlarindaki azalmayi artirdigi ve bu nérotoksik etkide NO'nun da rol aldigi séylenebilir.

Anahtar Kelimeler: Kadmiyum stilfat, merkezi sinir sistemi, lipid ve protein dtizeyleri, aminoguanidin, L-arjinin.

ABSTRACT

Objective: In this study, it was investigated that the effects of aminoguanidine (AG), a specific NOS inhibitor and L-Arginine (L-
Arg), a NO precursor on the total lipid and protein quantities in the brain and cerebellum of Wistar albino rats following CdsQ,, in-
jection into the somato-motor cortex.

Materials and Methods: Five groups of rats (n= 7 per group) were formed as control, saline, cadmium, Cd + L-Arg and Cd +
AG respectively. Except for the control and saline groups, rats in the other groups received single dose 0.0021 mg/kg intracortical
CdS0O, in the left hemisphere, lateral to Bregma. Saline group received the same volume of saline. Cd + AG and Cd + L-Arg groups
intra-peritoneally received 100 mg/kg doses of AG and 1000 mg/kg doses of L-Arg twice a day for 15 days following the intracorti-
cal CdSO, injections, respectively. Control group received no treatment or any surgical procedure.

Results: When compared to control group; the total lipid and protein quantities significantly decreased in cadmium group (p< 0.05),
decreasing in Cd + L-Arg group was very significant (p< 0.01). Also in Cd + AG group the total lipid and protein quantities significantly
lower than that of the control group (p< 0.05).

Conclusion: The present results show that cadmium has neurotoxic effects in the rats. In addition, our findings suggest that the
toxic effect of CdSO, was decreased by specific NOS inhibitor AG in rats. However, L-Arg appeared to augment the toxic effect of
CdsSO, and also NO plays a role in this toxic effect.

Key Words: Cadmium sulphate, central nervous system, lipid and protein quantities, aminoguanidine, L-arginine.
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Origanum Onites ve Karvakroliin Antiinflamatuvar Etkisinin Karsilastirmali Olarak Arastiriimasi

A Comparative Investigation on the Antiinflammatory Action of Carvacrol

Siileyman Aydin, Ayca Cakmak, Yusuf Oztiirk
Anadolu Universitesi Eczacilik Fakiltesi, Farmakoloji Anabilim Dali, Eskisehir, Turkiye

Department of Pharmacology, Faculty of Pharmacy, University of Anadolu, Eskisehir, Turkey

OZET

Amac: Karvakrol, sentetik olarak elde edilen ve ayni zamanda dogada &zellikle Labiatae Uyesi olan bitkilerin ugucu yaglarinda ytik-
sek miktarlarda bulunan monoterpen yapisinda bir bilesiktir. Criganum onites, halk arasinda gesitli agrilar, artrit, astim ve infeksiyon-
lar gibi hastaliklarin tedavisinde eskiden beri kullanilan bir bitkidir. Bu caligmada Origanum onites ugucu yag ile karvakroltin sicanlar-
da antiinflamatuvar etkilerinin karsilastirmali olarak arastinimasi amaglanmistir.

Gerec ve Yéntem: Origanum onites ugucu yadi (Bati Anadolu, 100 mg/kg IP) ve karvakroltin (100 mg/kg IP) sicanlarda plantar
92 formalin enjeksiyonu ile olusturulan pence édemi tzerindeki antiinflamatuvar etkilerf calisilmistir. Karvakrol, O. onites ugucu yag
ve ¢éztict olarak kullanlan DMSO gruplarinin 6dem cevaplan pletismometre ile pence yalama cevaplari sayl ile &lgtilmdis ve sonuglar
tek yonlti varyans analizi post hoc Tukey HSD anlamlilik testi ile istatistiksel olarak degerlendirilmigtir.

Bulgular: O. onites ve karvakroltin ilk 45 dakikada antiinflamatuvar etki gdsterdikleri, pence yalama yanitlari agisindan karvak-
roltin daha az etkili oldugu bulunmustur. Penge yalama etkisine karsi etkinin daha uzun oldugu gézlenmistir.

Yorum: Karvakrolin antiinflamatuvar ve analjezik etkili bir bilesik oldugu, O. onites icinde bulunan karvakrolden baska diger bi-
lesiklerin antiinflamatuvar etkisi nedeniyle O. onites ve karvakrol degerleri arasinda farkliliklar bulundugu, bu olasi antiinflamatuvar ve
analjezik etkili bilesiklerin saptanmasi igin yeni calismalarin yapilmasinin gerekli oldugu sonucuna variimistir.

Anahtar Kelimeler: Antiinflamatuvar etki, karvakrol, Origanum onites, formalin testi.

ABSTRACT

Obijective: Carvacrol is a synthetic and also a natural compound especially found in high amounts of essential oils of several
plants like Labiatae family. Origanum onites is used in folk medicine against many types of pain, arthritis, asthma and infections. The
aim of the present study is to investigate antiinflammatory actions of carvacrol and essential oil of Origanum onites.

Materials and Methods: Antiinflammatory actions of Origanum onites essential oil (of West Anatolia; 100 mg/kg IP) and car-
vacrol (100 mg/kg IP) were studied on rats of paw oedema, induced by plantar injection of %2 formaline. Data of the three groups
consisting of carvacrol (100 mg/kg IP), O. onites essential oil (100 mg/kg IP) and DMSO which used to dissolve test substances, we-
re measured by plethysmometer and counting of paw licking. Data were statistically evaluated by one way variance and post hoc Tu-
key HSD multiple comparison analysis.

Results: O. onites and carvacrol were observed to exhibit antiinflammatory actions in the firt 45 minutes but were inactive on
90 minutes and a carvacrol was less active than O. onites essential oil on paw licking respanses which lasted more than antiinflam-
matory actions.

Conclusion: Carvacrol and O. onites essential oil was found to possess antiinflammatory and analgesic actions on the rat paw
oedema. Observation of differences of the responses of Q. onites and carvacrol suggested the presence of additional active compo-
unds in the O. onites il which requires further investigations.

Key Words: Antiinflammatory action, carvacrol, Origanum onites, formaline test.
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Resveratroliin Sican Frenik Sinir-Hemidiyafram Preparatina Etkisi

Effect of Resveratrol on Rat Phrenic Nerve-Hemidiaphragm Preparation
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Department of Neuroscience, Institute for Experimental Medicine, University of Istanbul, Istanbul, Turkey

OZET

Amag: Resveratrol tzlim ve sarapta bulunan, iyi bilinen polifenclik bir mikrokomponenttir. Bircok calismada, resveratroltin vaskui-
ler hastaliklar, kanser, viral infeksiyonlar ve ndrodejeneratif hastaliklar gibi patolojik durumlarda koruyucu ajan olarak etki gosteren
dzellikleri bildirilmistir. Resveratroltin bilinen bu dzelliklerine ragmen periferik sinir sistemine etkileri tam olarak bilinmemektedir. Bu
nedenle caismamizda sican sinir kas kavsagi preparatinda resveratroldn etkileri arastirilmistir,

Gerecg ve Yontem: Frenik sinir hemidiyafram preparati Wistar albino sicanlardan izole edildi ve dogrudan ve dolayli olarak uya-
rilc. Resveratrol icin uygun derisim (62.5 M) hemidiyaframin tekli kasilma yanrtlan hesaplanarak bulundu. Resveratroltin etkisi, uy-
gulamadan énceki ve sonraki kasilma yanitlaninin degisim ylizdesi olarak ifade edildi. Kasilma yanitlari tek yonlti ANOVA ve Tukey-Kra-
mer testi ile analiz edildi.

Bulgular: Resveratrol, dogrudan uyari ile olusan kasilma yanitlarinin 20. dakikada bazal degerin %80.4 (+ 24.6)'tine diismesine
neden olmustur. Kasilmalardaki bu azalma istatistiksel olarak anlamli bulunmustur (p< 0.05). Resveratrol uygulanmasiyla dolayl uya-
rilara kargi olusan kasilma yanitlan da 20. dakikada bazal degerin %92.2 (+ 17.6)'sine azalmistir. Bu azalma istatistiksel olarak anlam-
Il bulunmamistir.

Yorum: Resveratrol dodrudan ve dolayli uyarilara karsi olusan yanitlar baskilamis ancak dolayl kasilma yanitlarinda istatistiksel
olarak anlamli bir degisiklie neden olmamistir. Yapilan calismalarda, iskemik inme olusturulmus sicanlarda inmenin neden oldugu
motor performans bozukluklarinin uzun streli resveratrol (20 mg/kg) uygulanmasi ile dizeldigi gésterilmistir. Ancak bizim calisma-
mizda kullanilan derisimdeki resveratrol kasilma yanitlarini baskilamaktadir. Calismamizda uygulanan derisimden daha farkli derisim-
lerde resveratrol uygulanmasiyla yanitlarin degisebilecedi ileri stirdlebilir.

Destek: i.U.HADYEK No: 01.01.2006/10.

Anahtar Kelimeler: Hemidiyafram, resveratrol, sinir-kas kavsagi.

ABSTRACT

Objective: Resveratrol is a well-known grape and wine polyphenolic microcomponent. Numerous studies have reported interes-
ting properties of transresveratrol as a preventive agent against several important pathologies: vascular disease, cancer, viral infecti-
on and neurodegenerative processes. Although the biological positive effects of resveratrol are largely admitted, little is known abo-
ut the effects on peripheric nervous system. For this reason, we aimed to investigate effects of resveratrol on rat neuromuscular junc-
tion (NMJ) preparation.

Materials and Methods: The phrenic nerve- hemidiaphragm preparation isolated from Wistar albino rats and stimulated directly
and indirectly. The optimal concentration of the resveratrol was determined by computing single contractions of the hemidiaphragm.
The effect of resveratrol is denoted as the changing percent of the twitch responses before and after the treatment. We analyzed
twitch responses by one-way ANOVA and Tukey-Kramer test.

Results: Resveratrol is supressed direct responses to 80.4% (+ 24.6) of basal values at 20" minutes. This decrement is found sta-
tistically significant (p< 0.05). Twitch responses to indirect stimulus, decreased 92.1% (+ 17.6) of basal values by applying resveratrol.

Conclusion: Resveratrol suppressed direct and indirect responses but did not cause any significant differences on indirect res-
ponses. It has been shown that, chronic treatment with resveratrol (20 mg/kg) prevented mator impairment in ischemic stoke indu-
ced rats. But the dose of resveratrol that we used, suppressed the twitch responses in our study. It could be suggest that different
doses of resveratrol have distinct effects on NMJ.

Support: [.U.HADYEK No:01.01.2006/10.

Key Words: Hemidiaphragm, neuro muscular junction, resveratrol.
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IgG Uygulanan Septik Sicanlarda intranéronal Kapiller

Intraneuronal Capillary in Septic Rats Administered IgG
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OzZET

Amag: Bir néronun hticre gévdesinin icinden o néronun yagamsal islevlerini desteklemek Uzere gegen bir kapiller damarin varligr-
na son derece siradisi bir olay olarak bakimakta ve bu konuda literattirde kisith sayida calisma bulunmaktadir. Isik mikroskobu kulla-
nilarak, tavsan fasiyal motor néronlarinda intrandronal bir kapiller damar varligi gosterilmis (Cammermeyer, 1963), elektron mikros-
kobun biyolojik materyal arastirmalarinda kullanima girmesiyle sigan serebral korteksinde intrandronal bir kapillerin ince yapisi tanim-
lanmistir (Schultz, 1967). Kortikal displazi ve nébetleri olan bir gocugun temporal lobunda intrandronal kapiller bir damar varhg bil-
dirilmistir (Venita, 1993). Galismamizda, cekal legal perforasyon (GLP) yéntemi ile sepsis olusturulan geng eriskin Sprague-Dawley di-
si sicanlarda lgG'nin noronal dizeyde etkileri arastinlmistir.

Gereg ve Yontem: CLP sonrasi 24. saatte, hayvanlara sol ventrikiilden perfiizyon-fiksasyon uygulanmis ve takiben serebral kor-
teks ve hipokampus bélgelerinden alinan Grneklere elektron mikroskobik takip islemleri yapilmistir.

Bulgular: Beynin serebral korteksinden alinan kesitlerde bir kapiller damarin néron gévdesinden gectigi ve néron zari ile herhan-
gi bir temasi olmadig tespit edilmistir. Intranéronal kapiller damarin diizgtin bir endotel yatagina sahip oldugu ve endotel hiicresine
bitisik bir perisit varhdi izlenmistir. Néronun diizguin bir akson ve apikal dendrite sahip oldugu gordlmustiir. Néronun akso-aksonal si-
napslannin bulundugu saptanmis ve yakinlarinda baska néronlarda izlenmistir.

Yorum: Bu calismada gésterilen intrandronal kapillerin, septik kosullar sirasinda néronal kaybin azaltimasina yonelik olarak anji-
yogenezin uyarimasi sonucunda olustugu, aracisiz ve en kisa stire icinde hizmet vermeye yonelik bir amag icin ndron gévdesinden
gectigi sdylenebilir.

Anahtar Kelimeler: Sepsis, 1gG, intranéronal kapiller.

ABSTRACT

Objective: Intraneuronal capillary for neuronal blood supply is regarded as extremely uncommon with fairly limited reports in Ii-
terature. An intraneuronal capillary was described in the facial motor neurons in rabbits by light microscopy (Cammermeyer, 1963).
Later, it was shown in rat cerebral cortex by electron microscopy (Schultz, 1967). In a case report, intraneuronal capillary was reve-
aled in the temporal lobe of a child with seizures (Venita, 1993). In our study, sepsis was induced by cecal ligation and perforation
(CLP) and IgG was injected 5 min before CLP surgery in young female Sprague-Dawley rats to show alterations in neuronal morpho-
logy.

Materials and Methods: After 24 h from CLP induction, transcardiac perfusion-fixation was performed. Cerebral cortex and hip-
pocampus regions of brains were processed for electron microscopy.
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POSTERLER / POSTER PRESENTATIONS

Results: In one of the sections from cerebral cortex, a capillary was observed to penetrate a neuronal cell body without any in-
terference with neuronal plasma membrane. The intraneuronal capillary had a regular capillary bed with an adjacent pericyte. The
axon and the apical dendrite of the neuron was clearly observed. The neuron presented axo-axonal synapses and other neurons we-
re also observed in the vicinity.

Conclusion: Regarding the experimental conditions it may be postulated the intraneuronal capillary may have emerged through
an angiogenic process that occurred against neuronal loss under septic conditions, which led to an immediate penetration of the ne-
uronal cell body for a supportive function.
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