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Pekistirmeli Ogrenme Sirasinda, Gérevle ilgili Odiil ve Diger Bilgilere iliskin Olarak,
Hipokampusun CA1 Bolgesinde Goriilen Eylem Potansiyeli Dizileri

Correlates of Reward and Non-Reward Information Signaled by Hippocampal CA1 Neurons During
Reinforcement Learning
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Center for Memory and Brain, Boston University, Boston, USA

OZET

Amacg: Pekistirmeli 6grenme sirasinda, hipokampal néronlarin eylem potansiyeli dizilerinde gérevle ilgili bilgilerin ne kadar &ddil
kazandiracagina iliskin degisimler gérilecegi savini arastirdik (1,2).

Gereg ve Yontem: Sicanlar, T-labirentinde, baslangi¢ noktasina yerlestirilip cikartilabilen iki farkli ¢ikis kutusuna (isaret kutusu)
bagl olarak yiyecek éddltintin labirentin sag veya sol kolunda bulundugu bir pekistirmeli 6grenme deneyinde yuksek basari orani
(%85) ile calistirildi. Gorev, isaret (15 s), se¢im (3 's), 6ddl (3 s) ve deneme arasi bekleme (DAB, 40 s) safhalarindan olustu. Dogru ce-
vaplar 6dillendirildi. Oturumlar 60-80 deneme icerdi ve 6dl miktari, 20 denemelik safhalar icinde sabit kalmak kaydiyla, tic farkl de-
ger arasinda rastgele degistirildi. CA1 néronlarinin etkinligi kalici bir ekit araciliiyla kaydedildi. Gérevin her safhasinda, uyarici néron-
larin atesleme sikliklari genel dogrusal modeller araciligi ile géreve iliskin degiskenlerin bir islevi olarak aciklandi.

Bulgular: Néronlarin eylem potansiyeli siklidi, isaret, labirent ve DAB bdlgelerinin bazi yerlerinde segici olarak artis gsterdi. N&-
ronlarin etkinlikleri, beklenen veya alinan &dul miktarina, isarete, dene@in vermek tizere oldugu cevaba ve sonuca bagli olarak degi-
sim gésterirken, bazi néronlarin etkinlikleri, daha énce 6nerildigi ve gézlendigi gibi, oturum stiresince zaman icinde erkene kayan bir
yayllma gosterdi (2,3).

Yorum: Bulgular, sicanda CA1 néronlarinin eylem potansiyeli sikliginin pekistirmeli 6grenme sirasinda isaret, cevap, sonug ve
odul miktarina bagli olarak degistigini gdsteriyor. Dolayisiyla, bu néronlarin etkinlikleri, isaret ve amag temsilleri gibi gérevle ilgi-
li bilgilerin kazandirmasi beklenen &dl degerine iliskin bilgiler icerebilir (1-3).

Anahtar Kelimeler: Pekistirmeli 6grenme, 6dil, olaysal bellek, amag temsili, yapay 6grenme.

ABSTRACT

Objective: We tested the hypothesis that the spiking activity of hippocampal neurons may contain information about the re-
ward-predictive value of task-relevant signals during reinforcement learning (1,2).

Materials and Methods: Rats performed a well-learned (85% correct) conditional spatial goal selection task on a T-maze whe-
re two different removable start boxes (cue) at the stem of the maze signaled which maze arm contained food reward. The task had
cue (15 s), choice (3 s), reward (3 s) and inter-trial interval (ITl, 40 s) periods. Correct choices received food reward. The sessions las-
ted 60-80 trials, where the reward magnitude was constant in blocks of 20 trials but otherwise varied randomly between three le-
vels. The activity of CA1 neurons was recorded using a chronic headstage. The firing rate of putative excitatory neurons was fit in
each task period as a function of task-relevant covariates using Generalized Linear Models.

Results: Neurons with well-defined place fields in the cue box, on the maze, or in the ITI box correlated with the magnitude of
expected reward, received reward, cue identity, impending response, and outcome, some exhibiting a within-session backward shift
in activity as previously predicted and observed (2,3).

Conclusion: These results suggest that rat CA1 neurons exhibit cue, response and reward-related activity during reinforcement
learning and may represent information about the reward-predictive value of task-relevant signals such as cue and goal representa-
tions (1-3).

Key Words: Reinforcement learning, reward, episodic memory, goal representation, machine learning.
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Tramadol ve Tramadoliin Aktif Metaboliti 0O-Desmetil Tramadoliin__AnaIiezik Etkisinde Inici
Serotonerjik Sistemin Aktivasyonu ve Spinal 5-HT7 Reseptorleri Onemli Rol Oynamaktadir

Spinal 5-HT7 Receptors Play an Important Role in the Antinociceptive Effects of Tramadol and its
Active Metabolite, O-Desmethyl Tramadol
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OzET

Amag: Tramadol santral etkili bir analjezik olup etki mekanizmasinda mu opioid reseptérlerin Snemli oldugu bilinmektedir. Bunun
yaninda tramadol néronal serotonin geri alimini da inhibe etmektedir. Spinal kortta bulunan serotonerjik sistem bir¢ok analjezik ila-
cin etkisinde énemli rol oynamaktadir. 5-HT7 yeni tanimlanmis serotonin reseptérlerinden biri olup, beynin bircok bélgesinde ve da-
ha sonra spinal kort dorsal boynuz stiperfisiyal laminada bulundugu gosterilmistir. Daha énceki bir calismamizda morfinin analjezik et-
kisinde spinal 5-HT7 reseptérlerinin énemli rol oynadidini géstermistik (1). Bu calismamizda tramadol ve tramadoltin baslica aktif me-
taboliti O-desmetil tramadoltin (M1) analjezik etkisinde inici bulbospinal serotonerjik sistemin ve spinal 5-HT7 reseptérlerinin olasi et-
kisini incelemeyi amacladik.

Gereg ve Yontem: Friskin erkek Balb-C (25-30 g) fareler kullanildi. Analjezi radyan isi kuyruk cekme testi ile degerlendirildi. inici
serotonerjik yolaklar, daha énce tanimlanan sekilde, serotonerjik toksin 5,7-dihidroksitriptamin (5,7-DHT)'in intratekal (iT) olarak 50
ug dozda verilmesi ile hasarlandi (2). Selektif 5-HT7 antagonisti SB 269970 ve SB 258719 IT olarak uygulandi (3).

Bulgular: Tramadol (20, 40 ve 80 mg/kg, cilt alti)) ve M1 (10, 20 ve 30 mg/kg, cilt alti) doza bagli analjezik etki gésterdi. Buna
karsin, Tramadol ve M1" in analjezik etkisi spinal serotonin hasarlanmis deneklerde énemli sekilde azaldi. Spinal olarak uygulanan SB
269970 (10 pg) ve SB 258719 (20 pg) tramadol ve M1'in analjezik etkisini tamamen bloke etti.

Yorum: Bulgularimiz tramadol ve onun baslica aktif metaboliti M1'in analjezik etkisinde inici serotonerjik sistemin spinal 5-HT7
aracili dnemli rol oynadigini géstermektedir.

Anahtar Kelimeler: Tramadol, spinal 5-HT7 reseptérleri, inici sistemler, serotonin.

ABSTRACT

Objective: Tramadol is a central analgesic drug and its mechanism of action is believed to be mediated by the mu opioid recep-
tor. A further mode of pharmacological action of tramadol has been identified as blocking the reuptake of serotonin (5-HT). The se-
rotonergic system within the spinal cord has been proposed to play an important role in the analgesic effects of some drugs. One of
the most recently identified subtypes of 5 HT receptors is the 5-HT7 receptor. Immunocytochemistrical studies found that 5-HT7 re-
ceptors are localized in the superficial layers of spinal cord dorsal horn. In a recent study, Dogrul and Seyrek (2006) reported the im-
portant role of spinal 5-HT7 receptors in the systemic morphine-induced analgesia. Thus, we aimed to examine the potential role of
serotonergic descending bulbospinal pathways and spinal 5-HT7 receptors in the antinociceptive effects of tramadol and its major ac-
tive metabolite, O-desmethyltramadol (M1).

Material and Methods: Adult male Balb-C mice (25-30 g) were used. Antinociception was assessed by the radiant heat tail-
flick test. The serotonergic pathways were lesioned with intrathecal (IT) injection of 5,7-dihydroxytryptamine (5,7-DHT) at a dose of
50 g (2). Tramadol, M1 and selective 5-HT7 antagonists, SB-269970 and SB 258719 were used (3).

Results: Tramadol (20, 40 and 80 mg/kg, s.c.) and M1 (10, 20 and 30 mg/kg, s.c.) produced dose dependent antinociceptive effect.

The antinociceptive effects of both tramadol and M1 were significantly diminished in serotonin lesioned mice. Furthermore, IT
administration of SB-269970 (10 pug) and SB 258719 (20 pg) blocked both tramadol and M1-induced antinociception.

Conclusion: These findings suggest that descending serotonergic pathways play a crucial role in the antinociceptive effects of
tramadol and M1 via spinal 5-HT7 receptors.

Key Words: Tramadol, spinal 5-HT7, descending system, serotonin.
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OzZET

Amagc: Kappa opioid reseptdr (KOP) aktivasyonunun analjezik, psikomimetik, ditiretik ve antipruritik etkiler olusturdugu bilinmek-
tedir. KOP reseptdr ligandlar bagimlilik, depresyon, beslenme, psikoz ve sizofreni tedavilerindeki potansiyel rolleri icin arastiriimaktadir.

Salvia divinorum (Lamiaceae) psikoaktif dzelliklerinden dolayr Meksika'daki Mazetekler tarafindan geleneksel olarak kullanilan ve son
yillarda Amerika ve Avrupa’da da yasal olarak kullanilan bir haltisinojendir (1). Son zamanlarda bitkinin yapraklarindan haltisinojenik etki-
den sorumlu ve aslinda gticlti bir KOP resept6r agonisti olan diterpen yapisindaki salvinorin A aktif bilesik olarak izole edilmistir (2,3). Sal-
vinorin A azot icermeyen benzersiz bir KOP reseptdr ligandi olmasinin yani sira bir Mu Opioid Reseptor (MOP) allosterik moddilatdrudtir (4).

Ttirkiye florasi Salvia turlerince zengin olup, yarisi endemik olmak tzere yaklasik 90 tur ile temsil edilmektedir (5). Salvia tomento-
sa'nin halk arasinda agri giderici etkisiyle kullanildigi bildirilmistir (Ttirk Halk ilaclan Bilgi Bankasi).

Turkiye'de yetisen Salvia tirlerindeki salvinorin A gibi hallisinojenik maddeleri arastirmak igin bes Salvia turtintin (S. tomentosa,
S. tchihatcheffii, S. rosifolia, S. dichroantha, S. sclarea) metanol ekstreleri sican beyin membranlarinda 6zellikle KOP olmak (izere opi-
oid reseptdrlere baglanma potansiyelleri agisindan arastirildi.

Gerec ve Yontem: Selektif olmayan opioid antagonisti [3H]Diprenorfin radyoligand reseptér baglanma deneylerinde kullanil-
di. in vitro yarismali reseptér baglanma deneyleri, Wistar sican beyin membran homojenatlari kullanilarak ekstrelerin KOP resepté-
re olan afiniteleri tayin edildi.

Bulgular: Sican beyin membranlarinda bes ekstrenin (11 mg/mL) hepsi dedisen KOP reseptdr baglanma afiniteleri ile [3H] Dipre-
norfinin baglanmasini %50'den daha fazla inhibe etti. KOP reseptére selektiviteleri de bloke edici ligandlarin [(D-Ala2, N-MePhe4, Gly-
ol)}-enkefalin (DAMGO) ve (D-Pen2,5) Enkefalin hidrat (DPDPE)] 1 uM konsantrasyonu varliginda belirlendi.

Yorum: Bu calisma ile Turkiye florasinda bulunan bazi Salvia tlrlerinin potansiyel opioid reseptdr baglanma afiniteleri oldugu agik-
ca gOsterildi.

Bu tdrlerin daha ileri deneylerle reseptér baglanma ve fonksiyonel aktivitelerinin arastiriimasi halen laboratuvarimizda devam et-
mektedir. Ayrica, bu ekstrelerden aktif maddelerinin izolasyonlar, in vitro radyoligand reseptér baglanma deneyleriyle karakterizas-
yonlari (sigan beyin membranlari ve opioid reseptdrleri eksprese eden CHO hticrelerinde) amaglanmaktadir.

Anahtar Kelimeler: Kappa opioid reseptérler, sican beyni, radyoligand baglanma, Salvia tirleri.

ABSTRACT

Objective: Kappa Opioid Receptor (KOP) activation is known to produce analgesic, psychotomimetic, diuretic and antipruritic
effects. KOP receptor ligands are investigated for their potential roles in the treatment of addiction, depression, feeding behavior,
psychosis and schizophrenia.
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Salvia divinorum (Lamiaceae) has been traditionally used for the psychoactive properties by the Mazatecs in Mexico and it has be-
en used as a legal hallucinogen for several years in US and Europe (1). Recently a diterpene, salvinorin A was isolated from the plant
leaves as an active ingredient which is actually a potent KOP receptor agonist responsible for the hallucinogenic effects (2,3). Salvino-
rin A is a unique non-nitrogenous KOP receptor ligand as well as an allosteric modulator of the Mu Opioid Receptor (MOP) (4).

The flora of Turkey is rich in Salvia species and represented by around 90 species, half of which are endemic [5]. Salvia tomen-
tosa was reported to possess pain reducing effect in traditional medicine (Databank of Turkish Folk Medicines).

In order to explore the hallucinogenic substances like salvinorin A from the Salvia species growing in Turkey, we investigated the
methanolic extracts of five Salvia species (S. tomentosa, S. tchihatcheffii, S. rosifolia, S. dichroantha, S. sclarea) for their potential to
bind to opioid receptors in particular to KOP in rat brain membranes.

Materials and Methods: We used [3H] Diprenorphine, an unselective opioid antagonist in the radioligand receptor binding
assays. In vitro displacement binding experiments were performed using Wistar rat brain membranes.

Results: All of the five extracts (11 mg/mL) inhibited the [3H]Diprenorphine binding more than 50% in rat brain membranes
with ranging KOP binding affinities. Selectivity to KOP receptors was also determined in the presence of 1 uM blocking ligands [D-
Ala2, N-MePhe4, Gly-ol]-enkephalin (DAMGO) and [D-Pen2,5]Enkephalin hydrate (DPDPE).

Conclusion: This study clearly demonstrates the potential opioid receptor binding activities of several Salvia species from the flo-
ra of Turkey. Further investigations for the receptor binding and functional activities of these species are in progress in our labora-
tory and furthermore we aim to isolate and characterize the active ingredients of the extracts guided by in vitro using radioligand re-
ceptor binding assays in rat brain membranes as well as CHO cells expressing opioid receptors.

Key Words: Kappa opioid receptors, rat brain, radioligand binding, Salvia spec.
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Serebral Hacim Tahminlemesinde iki Yéntemin Karsilastirilmasi: Planimetrik ve Nokta Sayimi
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Counting Approaches
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OzET

Bu calisma 19-35 yas arasl 13 (6 erkek, 7 kadin) herhangi bir nérolojik semptomu olmayan normal kisi tizerinde ince kesit seviyesinde
manyetik rezonans gordintdleri kullanilarak yapilmistir. Serebral hacmi tespit etmek icin iki farkli yéntem kullanilmistir. Calismanin amaci top-
lam serebral hacmin nokta sayimi ve planimetri yéntemlerine gére karsilastirimasi ve manyetik rezonans gértinttlerinden aksiyal yonden
elde edilen nokta sayimi ve planimetri ydontemlerine gore dlctimlenmis gercek kesitlerden spline interpolasyon kullanilarak ara degerler el-
de edilmesidir. On U bireye iliskin tahminlenmis ortalama serebral hacimleri nokta sayimi ve planimetri yéntemlerine gére sirasiyla 1028.38
cm?, 1033.80 cm? olarak tespit edilmistir. iki yénteme gére elde edilen serebral hacim sonuclari ve bu yéntemlerden elde edilen spline ara
deger sonuglari karsilastinlmistir. Serebral hacim tahminlemesinde bu sonuglar arasinda istatistiksel olarak anlamli fark tespit edilememistir.
Bu sonuglara ek olarak, nokta sayimi yénteminin planimetri ydnteminden daha kisa stirede gergeklestigini séyleyebiliriz.

Anahtar Kelimeler: Serebral hacim, interpolasyon, manyetik rezonans gdrtintlleme, nokta sayimi, stereoloji, planimetri.
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ABSTRACT

This study was carried out on 13 normal subjects whose ages ranged between 19 and 35 years (6 males; 7 females) who are
free of any neurological symptoms and signs, using serial magnetic resonance (MR) images at the level of thin sections. Two diffe-
rent methods were used to assess the cerebral volume (CV). The aim of this study is to measure the cerebral volume according to
two methods: measurement of Cavalieri principle using point-counting and planimetry. We used the spline interpolation to genera-
te intermediate slices from actual slices obtained by axial plane on MRI using the two measurements techniques. The estimated me-
an of 13 people of the CV measured by point counting method and planimetry were 1028.38 cm?® and 1033.80 cm?>, respectively.
The results of CV values obtained by the two methods and the results of spline interpolation following the two methods were com-
pared. There was no statistically significant difference among the results of these for cerebral volume estimation methods. In additi-
on to these results, we stress that the point-counting method takes less time than the planimetric method.

Key Words: Cerebral volume, interpolation, magnetic resonance imaging, stereology, point-counting, planimetry.
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Mekanik Hasarin Aksonal Tasimaya Etkisi

The Effect of Mechanical Damage on the Axonal Transport
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OZET

Amacg: Sinir hiicrelerinde gévdeden aksona ve aksondan gévdeye dogru iki yonli madde tasinmasi gerceklesir. Bu calismada, fa-
re primer duyu néron kdltlirtinde néronlarin uzattigi aksonlarin laser isiniyla hasari sonrasi hasarlanan ve komsu dalda aksonal tasi-
manin ne sekilde etkilendiginin acikiga kavusturulmasi amaclanmistir.

Gereg ve Yontem: Calismadan dnce etik kurul izni alinmistir. Fare arka kék gangliyonlarindan, mekanik ve enzimatik ayristirmalar
sonucu izole néron kiiltlrd yapildi. Yaklasik 36 saat sonra uzamis olan aksonlar, laser mikro diseksiyon mikroskobu ile hassas bir sekil-
de kesildi. Aksotomi dncesi ve sonrasi akson boyunca stirmekte olan tasima tcer dakika boyunca gértinttilendi ve kesim hattindan bel-
li uzakliklarda dakikada gegen parcacik sayisi hesaplanarak aksotomi sonrasi meydana gelen degisiklikler analiz edildi.

Bulgular: Aksotomi sonrasi ilk gézlenen, birinci dakika icinde kesim yerinden 50 pm uzakliga kadar retrograd tasimanin yavas-
lamasiydi (kesim éncesi: 1.5 parcacik/dakika, kesim sonrasi: 0.5 parcacik/dakika, p< 0.05). ikinci dakikada 25 um uzaklikta anterog-
rad tasima da etkilendi (kesim éncesi: 0.6 parcacik/dakika, kesim sonrasi: 0.2 parcacik/dakika, p< 0.05). Uctlincli dakika icinde retrog-
rad tagsima 50 um’den daha uzak bdlgede etkilenmezken, anterograd tasima 50 pm'lik mesafede anlamli derecede azaldi (kesim én-
cesi: 0.5 parcacik/dakika, kesim sonrasi: 0.06 parcacik/dakika, p< 0.05). Komsu dallarda herhangi bir degisiklik g6zlenmedi.

Yorum: Aksotomi hasari 6ncelikle retrograd aksonal tasimayi etkilerken, anterograd tasima daha geg etkilendi; komsu dallar ise
gdzlem stiresi icinde etkilenmedi.

Anahtar Kelimeler: Aksonal tasima, aksotomi, néron.

ABSTRACT

Objective: Bidirectional material transport from cell body to axon and from axon to cell body occurs in neurons. In this study it
was aimed to elucidate how axonal transport is affected in injured and sister branches when axons grown by neurons in mouse pri-
mary sensory neuron cultures were cut by a laser beam.
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Materials and Methods: Local ethic committee approval was obtained prior to study. Isolated neuron cultures were setup by
mechanically and enzymatically dissociating mouse dorsal root ganglia. About 36 hours later, outgrown axons were preciesly cut by
a laser microdissection microscope. The transport in the axons before and after axotomy was imaged for three minutes and the chan-
ges after axotomy were analyzed by calculating number of particles passing at certain distances from the axotomy site per minute.
Results were evaluated with Student-t test.

Results: The first observation after axotomy was slowing down of retrograde transport within 50 micrometers from transection
site in one minute (before transection: 1.5 particle/minute, after transection: 0.5 particle/minute, p< 0.05) . In the second minute,
anterograde transport was also affected within 25 micrometers (before transection: 0.6 particle/minute, after transection: 0.2 par-
ticle/minute, p< 0.05). While retrograde transport was not impaired beyond 50 micrometers in the third minute, anterograde trans-
port significantly decreased within 50 micrometers (before transection: 0.5 particle/minute, after transection: 0.06 particle/minute,
p< 0.05). No change was detected in sister branches.

Conclusion: Axotomy was found to affect retrograde axonal transport in the early phase, and anterograde transport in the la-
ter phase. Sister branches were not affected within our observation period.

Key Words: Axonal transport, axotomy, neuron.
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Trombolitik Tedavi Sonrasi Orta Serebral Arter Bolgesinde
Doku Kan Akiminin Restorasyonunun Dinamikleri

The Dynamics of Tissue Blood Flow Restoration in the Middle
Cerebral Artery Territory After Thrombolytic Treatment

Hiilya Karatas Kursun, Atay Vural, Yasemin Giirsoy Ozdemir, Turgay Dalkara

Hacettepe Universitesi, Norolojik Bilimler ve Psikiyatri Enstitust, Noroloji Anabilim Dali, Ankara, Turkiye

OzET

Guintimuzde akut inme tedavisinde etkinligi gdsterilmis tek ilag olan tPA ile rekanalizasyon orani %50 ile sinirlidir (1). Klinik uygu-
lamada tPA esas olarak tikali damar gértinttilenmeden ve rekanalizasyon olup olmadidi izlenmeden kullaniimaktadir. Deneysel calis-
malarda embolik ttkanmadan sonra tPA ile tam rekanalizasyon olmadigi ve olusan reperflizyonun da ortalama 1 saatte olustugu gos-
terilmistir (2). Bu nedenle tPA ile olusan rekanalizasyonun incelenmesine ydnelik yeni bir model gelistirilmesi gerekliligi aciktir. Mev-
cut embolik orta serebral arter (OSA) tikama modelinin gesitli kisith yénleri bulunmaktadir; serebral kan akiminin tam dismemesi, em-
bolinin hangi arter dalina gittiginin kesin olmamasi ve pihtinin spontan parcalanmasi gibi (2).

Amag: Bu calismada klinikte gérilene benzer OSA'daki tikanikhidi taklit edecek yeni bir modelin gelistirilmesi amaclanmistir. Bu-
nun icin periferik arterlerde trombus modeli olarak kullanilan topikal FeCl, teknigi OSA’ya uyarlanmis ve lazer “speckle” gortinttileme
metodu ile iskemi ve reperflizyon sirasinda beyin kan akimi izlenmistir (3,4).

Gereg ve Yéntem: Swiss albino farelerde sag distal OSA'nin cerrahi olarak ortaya konulmasini izleyerek, %10 FeCl; emdirilmis
filtre kagidi OSA lizerine konulup 3 dakika sonra kaldirilmistir. Serebral kan akiminin dstsu lazer “speckle” gériinttileme ile saptan-
diktan hemen sonra heparin (200 U/kg) ve tPA (1 mg/kg) IV bolus olarak verilip ardindan 20 dakika streyle tPA (9 mg/kg) inflizyo-
nu yapllmis ve bélgesel serebral kan akimi degisiklikleri 2 saat boyunca takip edilmistir.

Bulgular: On bulgular tPA ile olusan reperflizyonun periferden basladigini ve iskemik cekirdek bélgesinde 2 saatlik takip boyun-
ca reperflizyonun neredeyse hi¢ olmadigini géstermistir.

Yorum: Bu sonug FeCl; ile tromboz modelinin, tPA'nin OSA dallarina dagilan pihtilar mi yoksa ana damardaki pihtiyr mi ¢6zdu-
gu sorusuna yanit verebilecek uygun bir yontem oldugunu duistindtrmektedir.

Anahtar Kelimeler: Serebral iskemi, orta serebral arter, tromboliz, reperftizyon, hayvan inme modeli, FeCl,, tPA, heparin, lazer speckle.
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ABSTRACT

The only approved treatment for acute stroke is thrombolysis with tPA. However, its effectiveness is limited with a low recanali-
zation ratio of 50% (1). In clinical practice, tPA is usually administered without visualizing the occluded artery and without monito-
ring recanalization. On the other hand, experimental studies suggest that recanalization with tPA is usually partial and slowly achi-
eved in approximately 1 h (2). Therefore, an animal model is needed to investigate the recanalization obtained with tPA after cereb-
ral arterial thrombosis because currently used embolic middle cerebral artery (MCA) occlusion model has several limitations such as
incomplete decrease in regional cerebral blood flow, unpredictable arterial distribution and spontaneous dissolution of the emboli.

Objective: The aim of this study was to develop a new model of MCA thrombosis that more closely mimics the clinic stroke. For
this purpose, topical FeCl;, which is a commonly used for peripheral arterial thrombosis models, was adapted for the MCA. Laser
speckle imaging technique was used to monitor the regional blood flow changes during ischemia and reperfusion (3,4).

Materials and Methods: Right distal MCA was surgically exposed in Swiss albino mice. A filter paper soaked with 10% FeCl,
was applied on the MCA and removed after 3 minutes. As soon as detecting a drop in cerebral blood flow by laser speckle imaging,
heparin (200 U/kg) and tPA (1 mg/kg) were intravenously administered, which was followed by tPA (9 mg/kg) infusion for 20 mi-
nutes. Regional cerebral blood flow changes were monitored for 2 hours.

Results: Preliminary results showed that reperfusion after tPA started from the periphery of the MCA territory whereas there
was nearly no reperfusion at the ischemic core region during 2 hours of follow-up.

Conclusion: These results suggest that FeCl; thrombosis model can be useful to investigate whether tPA provides recirculation
by dissolving the emboli in distal branches or the thrombus in the main trunk of the MCA.

Key Words: Cerebral ischemia, middle cerebral artery, thrombolysis, reperfusion, animal models of stroke, FeCl, tPA, heparin,
laser speckle.
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Proteomiks Yaklasimi Kullanilarak GAERS’lerde Farklilasan Proteinlerin Tanimlanmasi

Identification of Differentiated Proteins in GAERS by Proteomics Approach
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OZET

Amacg: Epilepsi tekrarlayan ndbetlerle karakterize, dlinya popllasyonunun %0.5'ini etkileyen kronik bir hastaliktir. Buna ragmen
epilepsinin molekdler mekanizmasi hakkindaki bilgiler ¢ok sinirlidir. Bu ¢alismanin amaci genetik absans epilepsi modelinde degdisen
proteinleri jel bazli proteomiks teknikleri kullanarak tanimlamaktir.

Gereg ve Yontem: Bu calismada yetiskin GAERS (Genetic Absence Epilepsy Rats from Strasbourg ) (n=5) ve epileptik olmayan
Wistar sicanlarda (n=5) hipokampus, talamus ve somatosensériyal frontal kortekste ifade edilen proteinleri iki boyutlu jel elektrofo-
rezi teknigini kullanarak ayirdik. Jelde ayrilan proteinler kolloidal Comassie Brilliant Blue boyama teknidi ile gortinir hale getirildi. Jel
gdruinttleri GS-800 calibrated densitometer (Bio-Rad) ile imaj analizi yapiimak tizere bilgisayar ortamina aktarildi. Jeller PDQuest ver-
sion 8.0.1. (BioRad) jel analiz programi kullanilarak analiz edildi.

Bulgular: imaj analizi sonucunda Kontrol ve GAERS gruplari arasinda farklilasan 6 protein spotu (bunlardan ikisi frontal korteks-
te, ikisi talamusta ve ikiside hipokampdiste) tespit edildi. Bu spotlar jellerin ilgili bélgelerinden kesilerek tripsin ile muamele edildi ve el-
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de edilen triptik peptidler nano LC-ESI-MS/MS teknigi kullanilarak tanimlandi. Frontal kortekste tanimlanan her iki proteinin de ifade
dtzeyleri artmistir bunlardan biri mitokondriyal ATP sentaz delta subunit digeri ise 14-3-3 zeta izoform. Makrofaj inhibitér faktér hem
talamusta hem de hipokampusta ifade dtizeyi artan proteindir buna karsin talamusta miyelin bazik protein ifade dtizeyi azalmistir. O-
beta 2 globin ise hipokampusta ifade dlzeyleri azalan protein olarak tanimlanmistir. Frontal kortekste 14-3-3 zeta izoform ve tala-
musta miyelin bazik proteinler olduklari western blotting ile de tespit edildi.

Yorum: Bahsedilen bélgelerde Genetik Absans epilepsi grubuna (Wistar) gére farklilasan sitozolik proteinleri ilk defa tanimladik.
Anahtar Kelimeler: Proteomiks, epilepsi, 2D-PAGE, 14-3-3 zeta izoform.

ABSTRACT

Objective: Epilepsy is a chronic disorder characterized by recurrent seizures. It affects more than 0.5% of the world population.
However, the molecular mechanisms leading to epilepsy are poorly understood. The aim of this study is to compare the protein chan-
ges in a genetic model of absence epilepsy “Genetic Absence Epilepsy Rats from Strasbourg (GAERS)” with proteomics technique ba-
sed on a combination of two-dimensional electrophoresis and mass spectrometry.

Materials and Methods: We have separated intracellular proteins expressed in hippocampus, thalamus and somatosensorial
frontal cortex of adult GAERS (n=5) and non-epileptic Wistar control rats (n=5) by 2D-PAGE. After collodial coomasie staining, gels’
images had been obtained by GS-800 calibrated densitometer (Bio-Rad). Gel images were analyzed by PDQuest version 8.0.1.

Results: Six differentiated protein spots (two in hippocampus, two in frontal cortex and two in thalamus) were observed betwe-
en non-epileptic control and GAERS groups. Differentiated protein spots were further identified by nano LC-ESI-MS/MS. In the fron-
tal cortex two proteins were upregulated in GAERS: one of them is an unnamed protein product that has ATP-synthase region and
the other is 14-3-3 zeta isoform. Macrophage inhibitory factor was upregulated in both thalamus and hippocampus; downregulated
proteins were 0-beta-2 globin in the hippocampus and myelin basic protein in the thalamus of GAERS group. We verified 14-3-3 ze-
ta isoform in the frontal cortex and myelin basic protein in the thalamus by western blotting.

Conclusion: We first report differences between GAERS and Wistar control rats in terms of cytosolic proteins in the given brain regions.

Key Words: Proteomics, Epilepsy, 2D-PAGE, 14-3-3 Zeta isoform.
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Uc Boyutlu Primer Duyu Noron-Deri Ko-Kiiltiirii

Three Dimensional Primary Sensory Neuron-Skin Co-Culture
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OZET

Amag: Arka kék gangliyonu (AKG)'ndaki primer duyu néronlarinin bir kismi deride duyu reseptéri olarak sonlanan aksonlara sa-
hiptir. Bu aksonlarin gelisim ve bir hasar sonrasi hedeflerini bulmasi, innervasyon yapmasi ve spesifik reseptor olusturmasi énemli bi-
rer arastirma alanidir. Ancak bu olaylarin hticre kdilttirtinde incelenmesi icin model sistemler oldukga yetersizdir. Bu ¢alismanin amaci
fare primer duyu néronlarini deri ve epidermis parcalari ile Ui¢ boyutlu bir matriks i¢inde ko-kdiltlir yaparak akson yénelmesi ve inner-
vasyon gibi fizyolojik olaylari incelemekti.

Gereg ve Yontem: Enzimatik ve mekanik yontemlerle ayristirilmis AKG néronlari yenidogan fareden (P1) alinan tam kat deri ya
da epidermis ile bir protein jel icerisinde ko-kdilttir yapildi. Bu ekstraseltiler matriks jelinin hazirlanmasi icin kollajen tip | ve laminin kul-
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lanildi. Kuilturlerin zaman aralikli gortintu kayitlart alindi. Preparatlar tespit sonrasi immtuinohistokimyasal olarak isaretlendi ve lazer ta-
ramali konfokal mikroskop ile gértintdlendi.

Bulgular: Kdiltlrlin 24. saatinde ¢ok sayida néronun akson uzattigi, epidermis ve deri kesitlerine yakin néronlarda bu aksonlarin
cogunlukla bunlara yéneldigi gézlendi. Akson uglari ve deri hticreleri arasinda sinaptik yapilarin varligi gésterildi.

Yorum: Ug boyutlu kiltiir teknikleri son yillarda oldukca tercih edilmektedir. Gelistirdigimiz bu yeni ko-kdiltlr yéntemi bu agidan
oldukca degerli olup, deri innervasyonu ile ilgili yeni bilgiler verme potansiyeline sahiptir.

Anahtar Kelimeler: Uc boyutlu néron kiltdird, deri, innervasyon.

ABSTRACT

Objective: Some of the primary sensory neurons in dorsal root ganglion (DRG) have axons that terminate as sensory receptors
in the skin. Guidence of these axons to their targets during development or after an injury, innervation and formation of specific re-
ceptors are important research fields. But the model systems to study these phenomena in cell culture are inadequate. The aim of
this study was to co-culture mouse primary sensory neurons with pieces of skin and epidermis within a three dimensional matrix to
examine some physiological processes such as axonal guidence and innervation.

Materials and Methods: DRG neurons dissociated with mechanical and enzymatical methods were co-cultured with full thick-
ness skin or epidermis of new born mouse (P1) in a protein gel. Collagen type | and laminin were used to prepare this extracellular
matrix gel. Time-lapse imaging of cultures was performed. Preparations were immunohistochemically labeled following fixation and
imaged with a laser scanning confocal microscope.

Results: By the 24™ hour of incubation, it was observed that many neurons extended axons and the axons of those neurons clo-
se to skin or epidermal pieces are often directed to them. Synaptic structures were visualized between axon endings and skin cells.

Conclusion: Three dimensional cultur techniques are highly popular recently. The new co-culture technique developed is quite
valuable in this respect and has potential to yield new information about skin innervation.

Key Words: Three dimensional neuron culture, skin, innervation.
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Sicanda Olusturulmus Kimyasal Absans Madelinde “Kindling” Gelisimi

Progression of Kindling in the Chemical Absence Model in Rats
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OZET

Amag: Temporal lob epilepsi modeli olan kindling beyin yapilarina verilen dtizenli tekrarlayan elektriksel uyarilar ile gelismektedir.
Bazl calismalar genetik absans epilepsili hayvanlarda “kindling” gelisimine bir direng oldugunu ve yine diken-dalga desarj aktivitesi ile
"kindling” gelisimi arasinda da bir iliski varligini géstermislerdir (1,2). Bir kimyasal absans modeli olan Gamma-Hidroksibtittirolakton
(GBL) modeli sicanlarda davranissal degisikliklerle birlikte EEG degisimine de yol agmaktadir (3). Biz bu calismada absans epilepsili si-
canlarda gorilen "kindling” gelisimine karsi olusan direncinin genetik yapiya bagli olup olmadigini tartismayr amagladik.

Gereg ve Yontem: Uyari ve kayitlama amaci ile eriskin Wistar sicanlarin sag basolateral amigdalasina paslanmaz celik elektrotlar
ve kortikal kayit amac ayni hayvanlarin kafatasina bilateral vidalar yerlestirildi. lyilesme stirecini takiben ttim sicanlarin 30 dakikalik
EEG bazal kayitlari alindi. Daha sonra rastgele olarak sicanlar ti¢ gruba ayrildi; GBL enjekte edilen grup (GBL), GBL enjekte edilen ve
"kindling” uyarisi verilen grup (GBL-KI) ve “kindling” (KI) grubu. KI grubu gtinde iki kez ard desarj esiginde, GBL-KI grubu ise GBL en-
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jeksiyonundan 20 dakika sonra yine gtinde iki kez uyarildi. Davranigsal nébetler Racini siniflamasina gére 5. dlizeye ulasana kadar uya-
rilar devam etti.

Sonug: Tum Kl hayvanlar 15. uyari civarinda stage 5 ndbet gegirdi. GBL-KI grubu ise 30 uyari sonrasi stage 4 ya da 5 nobet du-
zeyine ulasti. SWD periyodlari da GBL-KI ve GBL gruplari icin él¢ildi. Sonuclarimiz kimyasal absans modeli uygulanan Wistar sicanlar-
da “kindling” gelisimine bir direnc oldugunu ve “kindling” gelisimi sirasinda SWD aktivitesinin de bundan etkilendigini gdstermistir.

Yorum: Absans epilepsili sicanlarda limbik epilepsiye direng kismen absans epilepsinin kendisinden kismense genetik yatkinliktan
kaynaklanmaktadir.

Anahtar Kelimeler: Genetik absans, kimyasal absans, kindling, GBL, EEG.

ABSTRACT

Objective: Kindling, a model for temporal lobe epilepsy, is based on the daily repetitive stimulation of given structures in the bra-
in. Recent studies showed that there is a resistance to the development of kindling in genetic absence epilepsy rats and a relations-
hip between the level of spike-and-wave discharge (SWD) activity and the kindling progress (1,2). A chemical generalized absence
model produced by gamma-hydroxylactone (GBL), demonstrates a constellation of EEG and behavioural changes in rodents (3). In
this study we aimed to determine whether the resistance to the development of kindling in absence epilepsy can be independent of
the genetic background.

Materials and Methods: Electrodes were implanted into the right basolateral amygdala and into the skull of adult male Wistar
rats for stimulation and recording. After a recovery period, a baseline EEG was recorded for at least 30 min from all rats. Thereafter
the animals were grouped as a GBL injected group (GBL), a GBL injected and kindling stimulated group (GBL-KI) and a kindling (KI)
group. The K| group was stimulated twice daily at the after discharge threshold; the GBL-KI group was also stimulated twice daily,
each at 20 min after the intraperitoneal GBL injection, until they reached Racine's stage 5 seizure state.

Results: The KI animals had stage 5 seizures by 15 stimulations. However, the GBL-KI group had stage 4 or 5 seizures by 30 sti-
mulations. The SWD periods were also determined in the GBL-KI and GBL groups. Our data show that there is a delay in the deve-
lopment of kindling as well as a relation of SWD activity to the kindling progress after GBL administration.

Conclusion: The resistance to limbic epilepsy in absence epilepsy rats can be partially influenced by the absence epilepsy itself
and possibly also be the genetic background.

Key Words: Genetic absence, chemical absence, kindling, GBL, EEG.
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iskemi/Reperfiizyon Esnasinda Fare Korteksindeki Mikrodamarlarin Intravital Goriintiillenmesi

Intravital Imaging of Microcirculation in Mouse Cortex During Ischemia and Reperfusion
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OZET

Amag: Norovaskdiler tinitede meydana gelen degisiklikler mikrosirktlasyonun bozulmasina ve infarkt alaninin penumbraya dogru
genislemesine sebep olmaktadir (1). Onceki calismalarimizda, histolojik kesitlerde, mikrodamarlarda yer alan perisitlerin iskemi sonra-
si kasilarak eritrositleri mikrodolasimda hapsettiklerini ve bu kasilmalarin anti-oksidan tedavilere cevaben anlamli oranda azaldigini g6z-
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lemlemistik. Bu calismada 2 saat iskemi sirasinda ve sonrasinda mikrodolasimda meydana gelen degisiklikleri ve ek olarak bu degisik-
liklerin peroksinitritle (oksidatif/nitratif strese yol acan bir radikal) olan iliskisini in situ olarak arastirmayi hedefledik.

Gereg ve Yontem: Pariyetotemporal korteks lizerinde kraniyal pencere agilarak yapay BOS ile 6rttildu ve Ustu ince bir cam ile ka-
patildi. Mikrodamarlarin gértinttilenebilmesi amaciyla arteriyel yoldan FITC-Dextran verilerek floresan ve aydinlik saha gortntdileri alin-
di. Orta serebral arter (OSA) tikanmasi ip yéntemiyle gerceklestirildi (2). Tedavi grubuna, PBN (serbest radikal temizleyicisi) reperftiz-
yondan 15 dakika dnce intraperitoneal olarak verildi. Peroksinitrit deneylerinde, peroksinitriti topikal olarak korteks tizerine uyguladik
(3). Peroksinitrit temizleyici molekdil olan ebselen peroksinitritin uygulanmasindan 30 dakika énce baslanarak intraarteriyel inflizyon-
la verildi.

Bulgular: OSA tikanmasini takiben, mikrodamarlarin etrafinda ¢ok sayida bogumlanmanin olustugu gézlendi. Aydinlik saha gé-
riintilerinde, bu bogumlanmalarin arasinda hapsolmus eritrositler gériildi. ki saat iskemi ve 2 saat reperfiizyon esnasinda kapiller da-
marlarin sirasiyla %56 + 3 ve %62 + 3'linde bogumlanmalar tespit edildi (n= 3). Reperflizyondan 6nce verilmis olan PBN bogumlan-
mis damar oranini anlamli derecede azaltarak %30 + 4'e dslrdu (n= 3). Topikal peroksinitrit uygulanmasi, mikrodamarlarin %54 +
4'linde (n= 3) segmental darliklara yol acti. Ebselen verilen grupta bu oran %28 + 3’e (n= 3) dlserken, ¢ézticli (DMSO) verilen grup-
ta anlamli degisiklik g6zlenmedi (58 + 7, n=3).

Yorum: iskemi/reperflizyon esnasinda, mikrodamarlar kasiimakta ve bu da reperftize edilmis dokuda etkin bir kan dolasiminin
saglanmasina engel olmaktadir. Serbest radikaller, 6zellikle de peroksinitrit, bu tikanikliklarin olusmasinda énemli rol oynamaktadir.
Calismamizda, ayrica, peroksinitrit toksisitesinin engellenmesinin mikrodolasimin etkinligini artirarak iskemik doku tizerinde koruyucu
etki sagladigi gosterilmistir.

Anahtar Kelimeler: iskemi/reperftizyon, mikrodolasim, perisitler, peroksinitrit, intravital gériinttileme.

ABSTRACT

Objective: Dysfunction of the neurovascular unit may disrupt microcirculation and hence, promote progression of the infarct to
penumbra (1). Previously, we observed in histological sections that pericytes encircling microvessels constricted after ischemia. The
data also suggested that peroxynitrite radical may have an important role in disruption of microcirculation (2). In this study we ai-
med to investigate the microcirculatory changes during and after 2 hour of ischemia and after topical application of peroxynitrite un-
der in situ conditions with help of intravital microscopy.

Materials and Methods: A cranial-window was opened over the parietotemporal cortex and filled with artificial CSF. For visu-
alization of microvessels, FITC-Dextran was injected intraarterially and fluorescent and brightfield images were captured. Middle ce-
rebral artery (MCA) occlusion was induced with the filament method (2). In the treatment group, PBN (free radical scavenger) was
given intraperitoneally 15 minutes before reperfusion. Also, we topically applied peroxynitrite over the cortex of naive mice after ad-
justing its pH to 7.4 (3). Peroxynitrite scavenger ebselen was given intraarterially starting 30 minutes before the application of pe-
roxynitrite.

Results: Following occlusion of the MCA, numerous constrictions appeared on microvessels. We detected entrapped erythrocy-
tes around the constriction. 56 + 3 and 62 + 3% of capillaries exhibited constrictions during ischemia (2 hour) and reperfusion (2
hour), respectively (n= 3). PBN given before reperfusion significantly decreased the ratio of capillaries displaying constrictions to 30
+ 4% (n=3).

Peroxyitrite caused segmental constrictions on 54 + 4% of capillaries (n= 3). Ebselen significantly reduced peroxynitrite-induced
capillary constriction to 28 + 3% (n= 3) whereas its vehicle (58 = 7, n= 3) had no effect.

Conclusion: During ischemia/reperfusion, capillary constrictions appear and obstruct reflow to the reperfused tissue. Free radi-
cals, especially peroxynitrite, play an important role in capillary constriction. Our data also demonstrates that preventing peroxynitri-
te toxicity protects ischemic tissue by enabling effective microcirculation.

Key Words: Ischemia/reperfusion, microcirculation, pericytes, peroxynitrite, intravital microscopy.
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Beyincigin Purkinje Hiicrelerinin Mikrodalgalara Tepkisi-
"Dinamik Kooperatif Tepki" Konsepsiyonu

Cerebellar Purkinje Cells Reaction to Microwaves-Conception of
“Dynamic Cooperative Reaction”

Akif Maharramov

Yeditepe Universitesi Tip Fakiiltesi, Biyofizik Anabilim Dali, Istanbul, Ttrkiye

OZET

Amag: Beyincigin Purkinje htcreleri (PH)'nin mikrodalgalara (MD) tepki mekanizmalarina néronlar arasi iliskiler agisindan yaklasi-
min pekistirilmesidir.

Gerec ve Yontem: Deneyler hticre disi PH aksiyon potansiyellerinin cam mikroelektrotlar yardimi ile iki model tzerinde;
1. Anestezi yapilmis intakt,
2. Deserebrasyona ugratiimis kedilerde gerceklestirildi.

Kedi beyincikleri fizyoterapik normlarda farkl siddetlerde MD isinina 10 dakikalik stirelerle tabi tutuldu (1,2). intakt kosullarda 10
dakikalik prosedurler PH aktivitesindeki degisimlerin onarilmasi icin gereken stire (8-12 dakika) dikkate alinmakla en ¢cok 7-8 defa tek-
rarlandi. Alinan sonuglar impulslar arasi interval histogramlari ve istatistiksel metotlar uygulanarak degerlendirildi.

Bulgular: Her iki model kosullarinda PH'lerin MD’ye tepkilerinde farkliliklar tepkilerin latent stirelerinde (desrebrasyonda- saniyeler,
narkozda- dakikalar) ve onarim stirelerinde (deserebrasyonda-30 dakikadan fazla, narkozda- en ¢ok 10 dakika) gézlendigi halde, benzer-
likler hticrelerin biyoelektrik parametrelerinin degisime ugrama siralanmasinda gézlendi. Ancak prosedur sayisinin artmasiyla onarim su-
resi artarken, latent periyodun azaldigi gértldi. Ayni zamanda, deserebrasyon kosullarinda PH spayklarinin demetsel modtlasyona (DM)
ugramasi ilk proseddr stresinde yer aldigi halde, intakt kosullarda, spayklarin DM'ye déntismesine PH'lerin normal kosullarda bytik di-
renci nedeniyle olsa gerek, aktivitelerin DM'ye donlstim elemetlerinin ortaya ¢ikmasi prosedtirtin 5-7 defa tekrarlanmasiyla mtimkin ol-
du. PH'nin biyoelektrik aktivite parametrelerindeki degisimler her iki model icin, nce “Fren yolu”, daha sonra, “Basit spayklar frekansi”,
"Kompleks spayklar frekansi” ve “Spayklararasi buytk intervallar” (1,2,3) olarak siralarini korumakla DM'ye oncliltik yapmaktadirlar.

Yorum: Alinan sonuglara hticreler arasi integrasyon bakimindan yaklasildiginda, pH'nin elektrofizyolojik aktivite parametrelerinin

"o

olusmasinda énem tasiyan- “Tirmanic lifler”, “Lokal yosunsu ve Difliz yosunsu lifler”- hticre girisleriyle ve “Lokal ve Diftiz grandil htic-

reler”, “Golgi hiicreleri”, “Ylzeysel yildiz hticreler”le pH'nin dinamik kooperatif fonksiyonel ensembller olusturarak, MD isinina karsi
en az enerji sarf etmekle en ¢ok direnc olusturma ilkeli, secici tepkiler gelistirebildigini dtistinmek mdmkunddir.

Anahtar Kelimeler: Beyincik, Purkinje hticresi, mikrodalgalar, mikroelektrot teknigi, deserebrasyon, Narkoz.

ABSTRACT

Objective: The consolidation of intercellular mechanism approach to the formation of Purkinje cell (PC) reaction under Microwa-
ve Radiation (MR).

Materials and Methods: Experiments have been realized on both decerebrated and anaesthetized adult cats by the help of PC
extracellular bio-potentials glass microelectrode technique registration. The objects have been exposed for 10 min/procedure to MR
of different intensities within physiotherapeutic norms (1,2). The MR procedures have been repeated for 7-8 times with the PH acti-
vity periods (8-12 minute) of restoration after irradiation.

Results: Succession in PC bio-potential parameter changes were the same for both models, while the latent periods (seconds in
decerebration, minutes in anaesthetization) and restoration periods (decerebration-more than 30 minute, narcosis 10 minute) appe-
ared to be different, and the more the number of procedures, the longer the restoration period and the lesser the latent period, sta-
tistically. Normal PC spikes were transformed into a sort of bundles at a single MR procedure in decerebrated animals, while for the
appearance only of similar activity signs in intact animals it was needed at least 5-7 repeated procedures, apparently because of PC
highly unusual resistance to MW in normal conditions. PC activity parameters changes started successively in both models: the chan-

ges beginning in “Inhibition pause”, was followed in “Simple spikes frequency”, “Complex spikes frequency” and “Inter-impulses big
intervals” (1,2,3) preceding PC bundle spike formation under MR.

Conclusion: The results can be considered as a consequence of reaction of a dynamic functional ensemble created by PC, its in-
puts- “Climbing fiber”, “Diffuse and local mossy fiber” and satellites- “Local and diffuse granule cells”, “Golgi cells”, “Outer star cells”
to exert maxim resistance in minimal energy spending against MR.

Key Words: Cerebellum, Purkinje cell, microwaves, microelectrode technique, decerebration, narcosis.
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Tirozin Hidroksilaz Gen ifadesinin Viral Vektorler Aracihgiyla Sessizlestirilmesi

Viral Mediated Silencing of Tyrosine Hydroxylase Gene Expression

Ayse Ulusoy', Giirdal Sahin", Tomas Bjorklund?, Jolanta Szulc®, Patrick Aebischer2, Deniz Kirik?

1 Brain Repair and Imaging in Neural Systems, Department of Experimental Medical Science, Lund University, Lund, Isvec
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OzZET

Amag: Bu calismada, rekombinant adeno-iliskili viral vektérler (AAV) kullanarak sigan substansiya nigra’sinda (SN) “small hairpin
RNA" (shRNA) araciligiyla dopamin (DA) sentezinin hiz sinirlayici enzimi olan tirozin hidroksilaz (TH) genini sessizlestirmeyi amacladik.

Gereg ve Yontem: TH mRNA'sinda farkli sekanslari hedefleyen iki fonksiyonel shRNA ve bunlarin karistirilmis sekanslarini kodla-
yan kontrol vektdrleri sicanlarin sag SN'sine enjekte edildi. Doz yanit deneyi icin 137 hayvan 7 hafta sonra immdinhistoloji ve stereolo-
jik hticre sayimlari icin perflize edildi. Bu deneyden elde edilen veriler dogrultusunda belirlenen, toksik olmayan ama etkin dozdaki
vektdrler ve parsiyel lezyonlu diger bir grup ile ikinci bir deney gergeklestirildi. TH sessizlestirmesinin fonksiyonel etkilerini géstermek
icin silindir testi ve mikrodiyaliz analizleri yapildiktan sonra hayvanlar, biyokimyasal testler icin 7-14 hafta arasinda élddrdldd.

Bulgular: Kullanilan her iki fonksiyonel TH sessizlestirme vektéri de efektif olarak substansiya nigrada belirgin bir TH sessizlestir-
mesi yaratsa da, yuksek titrelerde kontrol vektérleri de dahil tdm vektérler hticre éltimtine neden olmustur. Vektér diltisyonu ile bu
toksisite azalmis ve hticre éltimtine neden olmayan ama %50'nin tizerinde TH(+) hticre azalmasinin gerceklestigi etkin bir doz aralidi
her iki fonksiyonel vektér grubunda da tespit edilmistir. Bu iki aktif TH sessizlestirmesi yapan vektérden daha genis bir doz araliginda
(2.2 x 10"%1.4 x 10" genom kopyasi/mL) daha etkin sessizlestirme yapan (neye gére karar verildi?) vektér davranis ve biyokimya-
sal deneyler icin kullaniimistir. Silindir testinde shTH1 grubunun sol el kullanimi %23’e dsttigu gozlendi. Calismada, bu davranis bo-
zuklugunun L-DOPA enjeksiyonu ile tamamen normale déndUigu ve lezyonlu gruba oranla daha uzun stire normal kaldigi gésterilmis-
tir. in vitro TH aktivitesi ve in vivo DOPA sentezinin, kontrol grubuna oranla sirasiyla %54 ve %64 daha dustik oldugu tespit edilmis-
tir. Ote yandan striatal L-aminoasit dekarboksilaz aktivitesinin, hticrelerde DA sentez mekanizmasinin bozulmadigini destekleyecek se-
kilde istatistiksel bir degdisiklik géstermedigi belirlenmistir.

Yorum: Bu calismada shRNA kullanarak TH sessizlestirmesi araciligiyla nigral DA sentezini hticrelerin buittinltigline ve fonksiyonu-
na zarar vermeden azalttik. Bu ¢alisma Parkinson hastaliginda DA toksisitesi ve DA'nin diger molekdillerle etkilesmesinin hastalik geli-
simini nasll etkilediginin arastiriimasi ya da diskinezi olusumu mekanizmalarinin calisilabilecegi 6zgtin bir model sunmaktadir.

Anahtar Kelimeler: Viral vektérler, tirozin hidroksilaz, substansiya nigra, small hairpin RNA.

ABSTRACT

Objective: The purpose of this study was to perform an efficient shRNA mediated knockdown of tyrosine hydroxylase (TH), the
rate-limiting enzyme of dopamine (DA) synthesis, in the rat substantia nigra (SN) using adeno-associated viral vectors (AAV).

Materials and Methods: AAV vectors coding for two different shRNA sequences targeting the TH mRNA and their scrambled
controls were injected to the rat SN unilaterally. A dose response study was performed in 137 rats and the animals were perfused 7
weeks after transduction for immunohistochemical and stereological analysis. We were able to identify a dose window leading to ef-
ficient knockdown without cell loss. We next performed cylinder test, microdialysis and biochemical assays in rats injected with AAV
vectors within the optimal dose window in order to confirm the specificity of the knockdown.

Results: Both functional knockdown constructs lead to a substantial decrease of TH(+) cell numbers in SN. At high titers howe-
ver, regardless of the transgene all vectors caused DAergic cell loss. We were able to decrease the toxicity and define a dose window
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for both functional constructs leading to over 50% decrease in TH (+) neurons in the nigra without cell loss. The vector providing hig-
her efficacy in a larger therapeutic window (2.2 x 10'%-1.4 x 10'2 genom kopyasi/mL) was chosen for the subsequent studies invol-
ving the behavioral and biochemical studies. In the cylinder test, we observed decreased affected paw use by 23% in the TH knock-
down group. This behavioral impairment was reversible by L-DOPA administration. Moreover, the L-DOPA recovery in these animals
lasted longer compared to the partial lesioned group. In vitro TH enzyme activity and in vivo DOPA synthesis rate was also reduced
in the knockdown group by 54% and 64% compared to the intact animals. L-aminoacid decarboxylase activity on the other hand,
was unchanged in the knockdown group suggesting that the DA synthesis mechanism is in fact unaffected in these animals.

Conclusion: Here we document that by using shRNA mediated TH silencing DA synthesis can be reduced by maintaining the in-
tegrity and the function of the DA neurons. This study therefore, provides an animal model that can be used for exploring the mec-
hanisms of cell death in Parkinson’s disease such as DA toxicity or molecular interactions of DA as well as for investigating the mec-
hanisms of dyskinesia development.

Key Words: Viral vectors, tyrosine hydroxylase, substantia nigra, short hairpin RNA.
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Yaslanma Siirecinde Farkh Beyin Bélgelerinde NOx ve Apopitozun Rolii

The Role of NOx and Apoptosis in The Different Brain Regions During Aging
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OZET

Yaslanma ¢ogu ndrodejeneratif hastalik igin baslica risk faktérudur (1). Yaslanmada beyinde anormal astrosit orani artar (2). Anor-
mal astrositlerin Urettidi IL-1 ve NO yaslanmada olusan genel hticre kaybindan kismen sorumlu olabilir (3). Yasa bagli olarak beyinde
kaspaz aktivite artisi gosterilmistir (4). Nitrik oksit sentaz iceren hticreler serebral korteks, serebellum, hipokampus ve hipotalamusta
bulunur. Melatonin NO sentezinin regtilasyonunda rol oynar (5).

Amag: Bu deneysel calismada melatoninin geng ve orta yasli sicanlarda temporal, frontal korteks ve hipokampusta kaspaz-3 ak-
tivitesi ve hipokampus, pariyetal korteks ve serebellumda NOx seviyesine etkisini arastirmayi amacladik.

Gereg ve Yontem: Geng (4 aylik n= 20) ve orta yaslh (14 aylik, n= 23) toplam 43 adet erkek Wistar-albino sican kullanildi. Sicanlarin
deney grubuna (n= 23) melatonin 10 mg/kg subktitan 7 gtin stire ile, kontrol grubuna ise (n=20) %1 etanol-PBS subktitan 7 guin verildi.

Bulgular: Temporal korteks NOx seviyesi yasli sicanlarda belirgin olarak artmis bulundu (p< 0.05). Melatonin uygulamasi gengler-
de serebellum NOx dtizeylerini kontrollerine gdre azaltti (p< 0.05). Hipokampus ve serebellum NOx dlizeyleri ise yash melatonin gru-
bunda kontrollere gére dustk bulundu (p< 0.05). Kaspaz-3 enzim aktivitesi yash sicanlarin temporal ve frontal korteksinde genglere
gdre anlamli olarak artmis bulundu (p< 0.05).

Yorum: Yaslanma strecinde beyin bdlgesel olarak farkli kaspaz-3 enzim aktivitesi ve NOx dtzeylerine sahiptir ve ekzojen melato-
nin uygulamasi bu parametreler lizerinden beyin yaslanmasini geciktirebilir.

Anahtar Kelimeler: Yaslanma, korteks, kaspaz-3 enzim aktivitesi, NOx, melatonin.

ABSTRACT

Aging has been proposed as the major risk factor in most neurodegenerative disorders (1). There is an increased incidence of
these abnormal astrocytes during aging (2). Their increased production of IL-1 and NO by could be partly responsible for the gene-
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ral neuronal cell loss that occurs with aging (3). It has been found that caspases activity in the brain increases with aging (4). Nitric
oxide synthase (NOS)-containing neurons are found in cerebral cortex, cerebellum, hippocampus and hypothalamus. Melatonin might
have a role in the regulation of NOx (5).

Objective: In this experimental study we investigated the effects of melatonin on the caspase-3 enzyme activity of frontal and
temporal cortex, hippocampus, and the level of NOx of hippocampus, parietal cortex and cerebellum of young and middle aged rats.

Materials and Methods: A total of forty-three, 4 (young n=20), and 14 (middle-aged, n= 23) months-old male Wistar-albino rats
were used in the study. The rats were divided into control (n= 20, 0.1 mL of phosphate-buffered saline containing 1% ethanol) and
melatonin (n= 23, dissolved in 0.1 mL of phosphate-buffered, saline containing 1% ethanol, 10 mg/kg subkutaneus 7 day) groups.

Results: The NOx levels of temporal cortex were significantly increased in middle-aged rats when compared to young rats (p<
0.05). NOx levels of cerebellum were significantly lower in the melatonin group of young rats when compared to control group (p<
0.05). Likewise, NOx levels hippocampus and cerebellum were significantly lower in the melatonin group of middle-aged rats when
compared to the control ones (p< 0.05).

Caspase-3 enzyme activity in the temporal and frontal cortexes were significantly high in the middle-aged rats when compared
to control group (p< 0.05).

Conclusion: The brain regions have different caspase-3 enzyme activity and NOx levels in the aging process. Exogenous melato-
nin administration might delay brain aging by decreasing NOXx levels and caspase-3 enzyme activity.

Key Words: Aging, cortex, caspase-3 enzyme activity, NOx, melatonin.
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Motor Korteksin Cignemeye Olan Katkisinin Transkraniyal Manyetik Uyari ile Gosterilmesi

Investigation of the Contribution of Motor Cortex to Mastication
Using Transcranial Magnetic Stimulation
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OZET

Amag: Transkraniyal manyetik stimtlasyon (TMS) beyni noninvaziv olarak uyararak kaslara projekte olan yolaklari calismamizi sag-
layan bir tekniktir. Literattirde ydriime sirasinda uygulanan farkli siddetlerdeki TMS'nin motor korteks tizerinden motor néronlari et-
kiledigi bulunmustur. Motor korteksteki hticreler, ytirlime sirasinda dinlenme durumuna gére daha uyarilabilir durumdadir. Yapilan 6n
denemelerde TMS ile alinan elektromiyografi (EMG) yanitlarinin %50’sinden fazlasinda motor uyartimis potansiyellerin (MEP) elde
edildigi seviye, TMS esik seviyesi (E) olarak adlandirilmistir. MEP esiginin altinda bir seviyede uygulanan TMS; ylrime sirasinda EMG'de
inhibisyon olusturmaktadir. Cigneme istemli olarak motor korteksten alinan emirlerle baslatilir, cigneme ritmi ise ylriimede oldugu gi-
bi central pattern generatérdeki bir grup hticre tarafindan verilmektedir. Calismamizda masseter kasi motor néronlarina projekte olan
kortikomotondronal hticrelerin ¢igneme, izometrik kasilma ve dinlenme durumlarina olan katkisini bulmayi hedefledik.

Gereg ve Yontem: On iki saglikli (herhangi bir nérolojik ya da dental hastaligi bulunmayan) denegin ¢ene kaslarini innerve eden
motor korteks bélgesi TMS ile uyarildi. MEP esik seviyesi belirlendikten sonra dinlenme, izometrik kasiima (statik), cigneme simdlato-
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ri cihazinda cigneme, sakiz cigneme ve cigneme similatoriinde gdrsel geribildirimle ¢cigneme gibi farkli durumlarda motor kortekse
0.9 E, 1.0 E ve 1.1 E seviyelerinde TMS uygulandi ve kontralateral tarafta sag masseter kasindan ytizeyel olarak EMG kaydi alindi. Bi-
polar ytizeyel elektrotlardan elde edilen sinyaller filtre edilip tam-dalga dogrultuldu.

Bulgular: Uygulanan tic farkli seviyedeki TMS'ler kontralateral taraftaki masseter kasinda yaklasik 10 ms civarinda MEP olusturmus-
tur. Masseter kasinin istemli izometrik kasilmasi sirasinda 0.9 E seviyesinde olusan MEP’ler 1.0 E ve 1.1 E seviyesinde olusan MEP’e gdre
daha kictiktur. Dinlenme durumunda, TMS ardindan EMG'de eksitasyon gértilmektedir. Benzer sekilde 0.9 E seviyesinde olusan MEP 1.0
E ve 1.1 E seviyelerinde olusan MEP’e gdre kictktuir.

Yorum: Deneylerimizde farkli seviyelerde TMS kullanilarak motor korteksin ¢igneme, dinlenme ve izometrik kasilma durumlarin-
da katkisini ortaya ¢ikarmayr amagladik. Deneylerimiz devam etmektedir.

Bu calisma Avrupa Birligi Marie Curie Projesi (GenderReflex; MEX-CT-2006-040317) ve TUBITAK (1075029-SBAG-3556) tarafin-
dan desteklenmektedir.

Anahtar Kelimeler: TMS, masseter kasi, dinlenme, cigneme, izometrik kasiima.

ABSTRACT

Objective: Transcranial magnetic stimulation (TMS) is a non-invasive stimulation technique for the brain and allows us to in-
vestigate the pathways projecting from motor cortex to muscles. The level where over 50% of electromyography recordings ta-
ken after TMS that showed motor evoked potentials (MEP) was accepted as the TMS threshold level (E). TMS applied below
MEP threshold was shown to cause an inhibition during walking indication the level of cortical contribution to walking. Similar
to walking, mastication is started voluntarily by the motor cortex and the masticatory rhythm, as in walking, is controlled by a
group of cells in its central pattern generator. In this study, it is aimed to find the contributions of masticatory motor cortex to
mastication.

Materials and Methods: Motor cortex area innervating the jaw muscles was stimulated by TMS in 12 subjects that do not ha-
ve any neurological or dental conditions. After MEP threshold was determined, TMS was applied to the masticatory motor cortex at
0.9 E, 1.0 Eand 1.1 E, and surface EMG recording were taken from the masseter muscle on the contralateral side. Five conditions
were tested: resting, isometric contraction (static), mastication in mastication simulator device, mastication with chewing gum, and
mastication with visual feedback in mastication simulator device. Recordings obtained using bipolar surface electrodes were filtered
and full wave rectified before averaging around the time of the stimulus.

Results: MEP in the contralateral masseter muscles was observed at latency of 10 ms in all three levels of TMS. The MEPs obser-
ved at 0.9 E were smaller than those at 1.0 and 1.1 E during isometric contraction, and similarly during resting. Furthermore, during
rest condition, an excitation was observed in EMG after TMS, which did not exist in other conditions.

Conclusion: The contributions of motor cortex to mastication and resting were shown in three different TMS levels. Further re-
sults will be presented.

This work has been supported by EU Marie Curie Project (GenderReflex;, MEX-CT-2006-040317) and TUBITAK (1075029-SBAG-
3556).

Key Words: TMS, masseter muscle, resting, mastication, isometric contraction.
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insan Soleus Kasinda Olusan H-Refleksinin Tendon Organ Uyariimasi Uzerine Etkileri

Effects of Human Soleus Muscle H-Reflex on Tendon Organ Stimulation

Erdal Binboga', S. Utku Yavuz', Elif Sibel Atis?, Mehmet Cemal Kahya',
Aylin Sendemir Urkmeza, Kemal Sitki Tiirker®
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OzZET

Amacg: Bir kasta olusan ani bir kasilma ayni kasin tendon organi lizerinde bir etki olusturarak tendon organin uyariimasini saglar.
Uyarilan tendon organi homonim kasta inhibisyon, antagonist kasta ise eksitasyon olusturur. E§er H-refleksi olusturularak kasin kasil-
masi saglanabilirse bu durumda, homonim kasta H-refleksi kaynakli la eksitasyonu ve tendon organ kaynakli Ib inhibisyonu gézlene-
bilir. Bdyle bir durumda peristimulus time histogram (PSTH) yéntemi ve peristimulus frequencygram (PSF) yéntemleri kullanilarak ref-
leks kasilmanin tendon organ uyarilmasina olan etkisi gézlenebilir. Calismamizin amaci, insan soleus kasinda olusan H refleksinin ten-
don organi eksitasyonuna olan katkisinin PSTH ve PSF yontemleri kullanilarak incelenmesidir.

Hastalar ve Yontem: Arastirmaya herhangi bir nérolojik rahatsizligi olmayan, 18-60 yas araliginda 9 kadin ve 5 erkek denek da-
hil edildi. Denekler y(zl koyun olarak bir fizyoterapi masasina yatirildi ve sagd bacak tibial siniri uygun elektriksel uyari ile popliteal fos-

Kayitlar hem ytizeyel elektromiyogram (SEMG) olarak, hem de tek motor tnite aksiyon potansiyelleri (SMUP) 6l¢timd olarak yapildi.

Bulgular: Yizeyel EMG'ye bakildiginda sadece H-refleksi, buytk genlikli H + kictik genlikli m (H + m) ve buyuk genlikli M + kdi-
cuik genlikli h (M + h) olacak sekilde Ui¢ durum ile karsilasildi. PSTH grafiklerine bakildiginda, sadece H-refleksinin géruldigd motor
linitelerde tendon organ eksitasyonuna nadir olarak rastlandi. Buna karsin H + m grubundaki motor Unitelerde daha sik olmakla bir-
likte M + h gruplarinda tendon organ eksitasyonunun gértime sikligi oldukga fazlaydi. Sarsi egrisi genligi sonuglari incelendiginde en
ylksek genlik yine H + m grubundaki motor Unitelerde en dustk genlik ise sadece H-refleksi gértilen Unitelerde gézlendi.

Yorum: ilk bulgularimiza gére H-refleksine bagl olarak ortaya cikacak tendon organ eksitasyonu refleksin kasta olusturdugu
sarsinin buyukligu ile dogrudan iliskilidir. Sadece H-refleksi olustugunda kasta yeterince guicli bir sarsi olusmadigindan H-refleksi ile
birlikte M yanitinin birlikte gorldugu guiclti kasilmalar tendon organin aktivasyonunu kolaylastirmaktadir. Calismalarimiz devam et-
mektedir.

Bu calisma Avrupa Birli§i Marie Curie Projesi (GenderReflex, MEX-CT-2006-040317) ve TUBITAK (1075029 - SBAG-3556) tarafin-
dan desteklenmektedir.

Anahtar Kelimeler: Motor Unite, H-refleksi, soleus kasi, golgi tendon organi fasilitasyonu, PSTH-PSF.

ABSTRACT

Objective: A sudden contraction in muscles stimulates the tendon organ in the same muscle. Stimulated tendon organ causes
an inhibition in the homonymous muscle while creating an excitation on the antagonist muscle. If the muscle is stimulated to create
an H-reflex, excitation of the homonymous muscle by the la afferents and inhibition via the Ib afferents can be observed (1). The ef-
fects of the H-reflex to the tendon organ stimulation can be examined using peristimulus time histogram (PSTH) and peristimulus fre-
quencygram (PSF) methods (2). The aim of this study is to examine the contributions of H-reflex in human soleus muscle to tendon
organ excitation using PSTH and PSF methods.

Patients and Methods: Nine female and 5 male subjects between the ages of 18 and 60 who do not have any neurological
conditions were tested. The subjects lied on a physiotherapy table and their right tibial nerves were stimulated electrically in the
popliteal fossa, activating the muscle spindle la afferents. In each experiment, approximately 600 electric stimuli were delivered
randomly every 1-2 s. Responses were recorded using surface electromyography (SEMG) and single motor unit action potentials
(SMUP).

Results: The surface EMG recordings showed three conditions: H-reflex only (H-only), high amplitude H-reflex with low amplitu-
de M-response (H + m), and low amplitude H-reflex with high amplitude M-response (h + M). PSTH graphs revealed that when the-
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re is only H-reflex, activation of tendon organ was observed rarely in motor units. It was observed more often in H + m condition,
but most frequently in h + M condition. Twitch size analysis also showed that highest twitch amplitude was at H + m group motor
units while the lowest amplitude was in only H-reflex group.

Conclusion: Our preliminary results illustrate that H-reflex related tendon organ excitation is directly related to the size of the twitch
created by the reflex. H-only condition did not create a strong twitch in the muscle, but in conditions where M-response was also obser-
ved, the amount of contraction in the muscle was sufficient for the activation of tendon organ. Further results will be presented.

This work has been supported by EU Marie Curie Project (GenderReflex;, MEX-CT-2006-040317) and TUBITAK (1075029 - SBAG-3556).

Key Words: Motor unit, H-reflex, soleus muscle, golgi tendon organ facilitation, PSTH-PSF.
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Lazer Uyarisi ile Olusan Kiitanomuskiiler Refleksin Arastiriimasi

Investigation of Cutanomuscular Reflex Evoked by Laser Stimulation
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OzZET

Amag: istemli kasma sirasinda Ust ekstremite cildi agri esigi lizerinde uyarildiginda el ve én kol motor néronlari inhibe olmakta-
dir. Elektromiyografi (EMG)'de aktivitenin durdugu veya azaldidi bu cevaba kiitandz sessiz periyot (KSP) veya klitanomuskdiler refleks
adi verilmistir. Lazer ile uyarinin diger uyaranlara gére énemli avantajlari vardir (1). Bu calismada cildin lazer isigi ile agri duyumu olus-
turacak siddette uyarilmasiyla kaslarda olusan refleks cevabi arastirmak amaglandi.

Gereg ve YOntem: Lazer uyarisi 1.5-15 Watt siddetinde, 15 msn devam eden uyari ile 5-10 saniye arasinda rasgele, 2 mm ¢a-
pinda bir hiizme ile 5 mm?’lik cilt alanina uygulandi. Lazer isini (10.6 pm dalga boyunda) CO, Lazer stimdlatord ile agr reseptdru
adaptasyonu ve hassasiyeti g6z éntine alinarak uyarilar arasinda hafifce yer degistirilerek elin palmar kismina (8. dermatom) uygulan-
di. Algi esigi belirlendikten sonra uyari, refleks olusacak siddette ve algi esiginin 8-10 kati, Gérsel Analog Olctit ile 5-6/10 siddetinde
agri hissedilecek dtizeyde lazer isini ile uygulandi.

Kayit: Bipolar ytizeysel ve intramuskdiler kayit elektrotlari kullanilarak 8. dermatom segmentinden innerve olan FDI kasindan ka-
yit alind. isitsel ve gérsel geribildirim kullanilarak géndilltintin FDI kasini motor tnite uyariima frekansi 8-10 Hz olacak sekilde kasma-
si saglandi.

Yliizeysel EMG: Bipolar ytizeysel elektrotlardan elde edilen kayit filtre edilip tam-dalga dogrultuldu. Uyarilarin 500 msn éncesi
ve sonrasindaki kismin ortalamasi alindi.

Tek motor linite EMG: Kas ici tel elektrotlardan elde edilen tek motor Unite aksiyon potansiyel kaydi analiz edilerek uyari 6n-
cesi ve sonrasi zaman histogrami, uyari 6ncesi ve sonrasi frekansgram olusturmak icin kullanildi (2,3).
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Yiginsal toplam (cumulative sum-CUSUM): Ylizeysel EMG, histogram ve frekansgram verileri ile CUSUM grafikleri elde edil-
di. Elde edilen grafiklerden refleksin latansi ve stresi belirlendi.

Bulgular: Histogramda inhibisyonun 54 ms'de baslayip 107 msn’de bittigi gértildu. Frekansgramda motor Unite frekansinda duis-
menin (inhibisyon) 205 msn'ye kadar stirdtigul gézlendi. Deneylerimiz halen devam etmektedir.

Yorum: Sessiz periyot ile 6nceki bilinenlerin degismesi gerekebilir. Agri reseptdrleri ile motor sinir arasindaki baglantilar fre-
kansgram ile daha dogru bir sekilde belirlenebilir.

Bu calisma Avrupa Birligi Marie Curie Projesi (GenderReflex; MEX-CT-2006-040317) ve TUBITAK (1075029-SBAG-3556) tarafin-
dan desteklenmektedir.

Anahtar Kelimeler: Lazer uyari, klitandz sessiz periyot, inhibisyon, histogram ve frekansgram.

ABSTRACT

Objective: During voluntary contraction, motor neurons of hand and forearm display inhibition when upper extremity cutane-
ous tissue is stimulated above the pain threshold. This inhibitory period, where the EMG activity is very low or completely seized, has
been referred to as Cutaneous Silent Period (CSP) or Cutaneomuscular Reflex. In this study, it is aimed to investigate this reflex using
laser stimulation above the pain threshold, which has several advantages over other stimulation methods (1).

Materials and Methods: The laser pulses with the duration of 15 ms and strength at 1.5-15 Watts was applied on skin surfa-
ce randomly between 5 and 10 s by a beam of 5 mm? cross section. The laser beam (at 10.6 pm wavelength) was applied to the
palm (8th dermatome) by a CO, laser stimulator and the position of the beam was slightly changed after each stimulus pulse to avo-
id adaptation of the receptor and change of its sensitivity. After perception threshold was determined, the stimulation level was set
to be 8-10 times this threshold which was scored to be 5-6 out of 10 on visual analog scale.

Data collection: Data were collected from the FDI muscle that is innervated by 8th dermatome using bipolar surface electro-
des and intramuscular electrodes. The subjects were instructed to contract their muscles keeping the motor unit firing frequency at
8-10 Hz using audio and visual feedback.

Surface EMG: The recordings obtained from the bipolar electrodes were filtered and full wave rectified and averaged around
500 ms before and after each stimulus.

Single Motor Unit EMG: The single motor unit action potentials obtained from intramuscular electrodes were analyzed and
used to construct peristimulus time histograms and peristimulus frequencygrams (2,3).

Cumulative Sum (CUSUM): CUSUM graphs were constructed from surface EMG, histogram and frequencygram data. Resul-
ting graphs were used for determination of reflex latency and duration.

Results: Histogram showed an inhibition which starts at 54 ms and ends at 107 ms but duration of the inhibition determined
by frequencygram was much longer (from 54 ms to 205 ms). Our experiments continue.

Conclusion: It might be necessary to renew the present knowledge on cutaneous silent period. The relation between the pain
receptors and the motor neuron can be determined more precisely by the use of frequencygram technique.

This work has been supported by EU Marie Curie Project (GenderReflex; MEX-CT-2006-040317) and TUBITAK (1075029 - SBAG-
3556).

Key Words: Laser stimulation, cutaneous silent period, inhibition, histogram, frequencygram.
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insanda Kas igcigi Refleksinin Yiiriime Sirasindaki Modiilasyonu

The Modulations of Human Muscle Spindle Reflex During Walking
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OZET

Amag: Bu calismada yurimenin farkli fazlarinda soleus kasindaki kas igciklerinin ayni kasin motor néronlari ile yaptigi sinapslar-
daki moddlasyonlari, H (Hoffmann)-refleksi ve M (Motor) - dalgasi yardimiyla belirlenmesi amaglanmaktadir. Soleus kasi dik durus sira-
sinda stirekli aktif olan ve ytirlime esnasinda motor aktivitenin en yuksek gordldigu kastir (1). H-refleksi ise bacakta uzama refleksinin

Hastalar ve Yontem: Deneyler saglikli, fakat aktif olarak spor yapmayan eriskinler arasindan segilen denekler ydiriime bandi tize-
rinde normal yuiriime hizlarinda yapildi. Yurtimenin dért farkli fazinda (topuk, dik, burun, salinim) tibial sinire elektrik uyari verildi. Uya-
rilar sol bacakta diz kapag tizerine yerlestirilen, 10 cm? ytizey alanli anot ve popliteal fossa tizerine yerlestirilen, 1 cm? yiizey alanli
katot yardimiyla verildi. Her bir denek icin H-refleksinin gértildiigu esik uyari degeri ve M-dalgasinin biyukldiguinun sabitlendigi uyari
degeri saptanarak deneyler ilk dederin 3mA dlstigu ile ikinci dederin 3mA Uzeri dederler arasinda 16 farkli uyari siddetinde gercek-
lestirildi. Her bir uyari siddetinde, her ytiriime fazinda beser uyari verildi. Refleks yanitlar soleus ve tibialis anterior kaslari tizerine yer-
lestirilen Ag/AgCl bipolar ytizeyel elektrotlarla kaydedilen EMG &lctimleri ile degerlendirildi. Farkli uyari siddetlerinde olusan H-refleks-
leri ve M-yanitlari grafik halinde gésterildikten sonra M-yaniti standartlastirilarak bu yanita gére H-refleksinin degdisimi her faz icin be-
lirlendi (3).

Bulgular: On sonuglara gére yirtimenin dik durus, burun ve topuk fazlarinda benzer H-refleksleri gézlenirken bu refleksin salinim
fazinda siddetli bir gecikmeye ugradigi gériilmdistuir.

Yorum: Yurtmenin farkli fazlari sirasinda, ézellikle salinim fazinda soleus kasi refleksleri modtile olmaktadir. Bu modtilasyonlar
hareketin devamliligini saglamaktadir. Gorlen inhibisyonlar la afferentleri tizerinde presinaptik veya alfa-motondéronlari tzerinde post-
sinaptik olabilir.

Bu calisma Avrupa Birligi Marie Curie Projesi (GenderReflex; MEX-CT-2006-040317) ve TUBITAK (1075029-SBAG-3556) tarafin-
dan desteklenmektedir.

ABSTRACT

Objective: This study aims to determine the modulations on the synapses of soleus muscle spindles with the motor neurons of
the same muscle using H (Hoffmann)-reflex and M (motor)-wave. Soleus muscle is continuously active during stance, and is one of
the most active muscles during walking (1). H-reflex is a monosynaptic reflex, and considered to be the electrical equivalent of stretch
reflex (2). It is governed mainly by the synaptic connections between muscle spindle primer (la) afferents and alpha-motoneurons,
and therefore is a good model for studying the modulations of muscle spindle reflex.

Patients and Methods: Subjects were selected among healthy adults that are not actively involved in sports. The experiments
were performed on a treadmill at each subject’s normal walking speed. Electrical stimulation was applied to subjects’ tibial nerve at
four different phases of gait (heel, stance, toe, swing). Stimuli were given by the use of an anode of 10 cm? surface area placed over
left patella, and a cathode of 1 cm? placed on left popliteal fossa. The stimulus threshold for the occurrence of H-reflex and the sti-
mulus level that M-wave amplitude is fixed were determined for each subject, and sixteen different stimulus intensities were applied
between 3 mA below the former and 3 mA above the latter. Five stimuli were given at each stimulus intensity at each walking pha-
se. The reflex response EMGs were recorded by Ag/AgCl bipolar surface electrodes placed over soleus and tibialis anterior muscles.
After H-reflex and M-wave responses were graphed for different stimulus intensities, M-waves were standardized (3), and the chan-
ges in H-reflex for each phase were determined accordingly.
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Results: Preliminary results indicate that similar H-reflexes are observed in toe, stance and heel phases, while a significant modu-
lation in swing phase is present.

Conclusions: Soleus muscle reflexes are modulated during different phases of gait, particularly at swing phase. These modulati-
ons maintain the continuance of movement. Observed inhibitions may be presynaptic on la afferents, or postsynaptic on alpha-mo-
toneurons.

This work has been supported by EU Marie Curie Project (GenderReflex, MEX-CT-2006-040317) and TUBITAK (1075029 - SBAG-3556).

Key Words: Muscle spindle, modulation, H-reflex, soleus muscle.
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Hipotalamik Néroendokrin Noronlarda Glutamaterjik innervasyon Varhginin immﬁnhistokimyasal
Olarak Belirlenmesi

Immunohistochemical Identification of the Presence of Glutamatergic Innervation on Hypothalamic
Neuroendocrine Neurons

Ozhan Eyigor, F. Zehra Minbay, ilkin Cavusoglu, Fulya Tosun
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OzZET

Amag: Bu calismamizda hipotalamusta nérotransmitter olarak islev géren glutamatin (1), hipotalamik oreksin, vazopresin ve at-
riyal natritiretik peptid (ANP) néronlar tizerindeki etkilerini immtinohistokimyasal yaklasimla arastirmayi planladik.

Gereg ve Yontem: Noroendokrin néronlarin glutamat agonistlerine aktivasyon yanitlarini incelemek tizere deneklere kainik asit
(2.5 mg/kg IP) enjeksiyonu uygulandi. c-Fos protein ekspresyonunun néronal aktivasyon belirteci olarak kullanildigi ikili immuinhisto-
kimyasal boyamalarla aktive olan néronlar belirlendi ve kontrol grubuyla farkliliklari istatistiksel olarak karsilastirildi (2,3). Kainik asit
etkisinin 6zgUlnligunu kontrol etme amaciyla kainik asit éncesi non-NMDA reseptér antagonisti uygulandi ve aktive néron sayisinda-
ki blokaj istatistiksel degerlendirildi. ikinci olarak néronlarda non-NMDA reseptér alt tnitelerinin ekspresyonu ikili immtinfloresan isa-
retlemesi ile arastirildi (4). ikili isaretli néronlarin ytizdeleri belirlendi.

Bulgular: Kainik asit uygulamasi her Uic tip néron grubunda néronal aktivasyona yol acti. Oreksin néronlari kontrol grubunda
%36.31 oraninda c-Fos-pozitif iken, bu oran kainik asit sonrasi %62.69'a ytkseldi. CNQX uygulamasi aktive olan oreksin néron say-
sinl %43.36'ya geriletti. Benzer sonuclar vazopresin néronlarinda kontrol grubunda %1°in altinda iken, kainik asit grubu %21 ve
CNQX grubu %4.52 olarak belirlendi. ANP néronlari bazal sartlarda c-Fos eksprese etmiyorken, kainik asit etkisiyle c-Fos eksprese eden
hticreler %48.81'e ylkseldi. CNQX enjeksiyonu ikili isaratlenen ANP néron sayisini %23.15'e geriletti. Uygulamalarin aktive olan né-
ron sayisina etkileri istatistiksel olarak anlamli bulundu. Non-NMDA reseptérlerinin oreksin néronlarindaki ekspresyonlari incelendigin-
de, GIuR1 alt tnitesinin oreksin néronlarinin %84.38'inde, GIuR2'nin %49.65'inde varligi saptandi. incelenen her oreksin néronunda
KA2 ekspresyonu belirlendi. GIuR5/6/7 sentezleyen oreksin néronu orani %77.9 olarak tespit edildi. Vazopresin néronlarinin
%53"linlin GIuR1, yaklasik %50’sinin GIuR2 sentezledigi, hemen hemen tamaminda KA2 ekspresyonu oldugu gérulddi.

Yorum: Bu bulgular isiginda, glutamat analogu kainik asidin; oreksin, vazopresin ve ANP néronlarini fonksiyonel non-NMDA re-
septorleri araciligi ile aktive ettigi, bu aktivasyonda néronlarda sentezlenen farkli glutamat reseptdr alt birimlerince olusturulabilecek
iyon kanallarinin rol alabilecedi ve bu sayede endojen glutamatin séz konusu néroendokrin néronlari regtile edebilecedi dustindldd.

Bu calismanin bir kismi IX. Ulusal Histoloji ve Embriyoloji Kongresi (20-23 Mayis 2008, Adana)’nde Poster formatinda sunulmustur.
Anahtar Kelimeler: Glutamat, fos, kainat, immtnhistokimya, hipotalamus.

ABSTRACT

Objective: In this study, we aimed to investigate the effects of hypothalamic neurotransmitter glutamate (1) on orexin, vasop-
ressin and atrial natriuretic peptide (ANP) neurons using immunohistochemistry.
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Materials and Methods: In order to assess the activation response of the neurons to glutamate analogs, animals were injected
with kainic acid (2.5 mg/kg IP). Using the expression of c-Fos protein as a marker for neuronal activation, the number of the activa-
ted neurons was detected using dual immunohistochemistry and statistically compared to the control group (2,3). The specifity of
the effects of kainic acid was controlled by injecting another set of animals with CNQX (non-NMDA antagonist) prior to kainic acid
and the reduction of the number of activated neurons noted. As the second step of the study, the expression of non-NMDA recep-
tor subunits in the aforementioned neurons was assessed using dual immunofluorecence labeling (4). The percentages of double-la-
beled neurons were obtained.

Results: Kainic acid treatment caused neuronal activation in all three types of neurons. In control group, 36.31% of orexin
neurons were c-Fos-positive, which in turn increased to 62.69% following kainic acid and this percentage decreased to 43.36%
with CNQX. Vazopressin neurons in the kainic acid group expressed c-Fos at a percentage of 21% while the control group per-
centage was less than 1% and CNQX group 4.52%. In basal conditions the ANP neurons expressed no c-Fos, while the 48.81%
of neurons responded to kainic acid and this number decreased to 23.15% with CNQX application. The effects of the treatments
on the number of activated neurons were proved to be statistically significant. When the expression of non-NMDA receptor su-
bunits in the orexin neurons was analyzed, GIuR1 detected in 84.38%, GIuR2 in 49.65% GIuR5/6/7 in 77.9% of the neurons.
KA2 subunit protein was found to be expressed in all analyzed orexin neurons. Fifty-three percent of the vasopressin neurons
expressed GluR1, while about 50% of the neurons were double-labeled with GIuR2. Almost all vasopressin neurons expressed
KA2 receptor.

Conclusion: In the light of the above results, it is suggested that kainic acid activates orexin, vasopressin and ANP neurons
through functional non-NMDA glutamate receptors of which the ion channels might be formed by different glutamate receptor
subunits expressed in the neurons and that endogenous glutamate might regulate these neuronal systems by activating these
receptors.

Key Words: Glutamate, fos, kainate, immunohistochemistry, hypothalamus.
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Psikosomatik Yakinmalarin Altinda Yatan Mekanizmalarin, Global/Lokal islemleme Uzerinden
Aydinlatilmasina Yonelik Bir Calisma

A Study To Shed Light on Mechanisms Underlying Psychosomatic Complaints Via Global/Local
Stimulus Processing

Serhat Yiiksel, Orhan Murat Kocak

Kirikkale Universitesi Tip Fakultesi, Psikiyatri Anabilim Dali, Kirikkale, Turkiye

OZET

Amacg: Psikosomatik yakinmalar saglikli bireylerde de siklikla g6zlenen durumlardir. Psikosomatik yakinmalarin altinda yatan me-
kanizmalar hakkinda bilgilerimiz kisithdir. Literattirde, sol hemisfer (1), sag hemisfer (2) ya da her ikisinin (2) birbiriyle etkilesimi ile ilis-
kili islev sapmalarina isaret eden calismalar mevcuttur. Ancak tutarli ve yeterli aciklayicilikta veri elde edildigi séylenemez. Beynin sol
ve sag hemisferlerinin sirasiyla, ¢éztimleyici (lokal) ve bittincdil (global) bilgi isleme stireglerine katildigi varsayilmaktadir (3). Lokal is-
lemleme icin odaklanmis dikkat gerekli iken, global algilama icin algisal gruplama énemlidir (4). Bu ¢alismada, hiyerarsik islemleme su-
reclerinde hemisferlerin roll tizerinden psikosomatik yakinmalarin altinda yatan bozulmus mekanizmalara yanit bulunabilecedi hipo-
tez edilmis ve psikosomatik yakinmalarin arkasinda intrahemisferik ya da interhemisferik isleyiste bir sapma (sézel ve dikkat ile iliskili
stirecler tizerinden degerlendirilerek) olabilir mi sorusuna yanit aranmasi amaglanmistir.

I 160 Turk Norol Derg 2009; 15(Ek 1): 138-179



SOZEL BILDIRILER / ORAL PRESENTATIONS

Gereg ve Yontem: Yaslari 20 ile 33 arasinda (ortalama + standart sapma = 25.13 + 3.12), sag elli, en az lise mezunu ve saglik-
I 22 denek (E= 8; K= 14) calismaya alinmistir. Deneklere, lokal global islemlemeye déniik hazirlanmis kompliterize test, Rey Sézel isit-
sel Ogrenme Testi, Belirti Tarama Listesi (SCL-90-R), Durumluluk ve Stireklilik Kaygi Envanteri, Toronto Aleksitimi Olcedi, El Tercihi Be-
lirleme Olcedi uygulanmistir.

Bulgular: Varyans analizi (ANOVA) sonuglari, hiyerarsik islemlemenin farkli dizeylerinin farkli hemisferlerce yapilmasindan ¢ok,
islemlemenin her dtizeyde, her iki hemisferin entegratif calismasiyla ortaya ciktigi goriistinu desteklemektedir. Yapilan korelasyon ana-
lizinin sonuclari, her iki hemisferin islevsel entegrasyonundaki bir sapmanin, psikosomatik yakinmalarin artmasina neden olabilecegi-
ni, lokal islemleme performansi ile kognitif stirecler arasinda pozitif bir iliski olabilecegini ve sozel islevler ile psikosomatik yakinmalar
arasinda dogrudan bir iliski olmayabilecegini dustindtirmektedir.

Yorum: Psikosomatik yakinmalarin, iki hemisfer arasinda ydirtitdlen bilgi islemlemenin entegrasyonunda bozulma ile iliski oldugu
gdzlikmektedir ve bu iliski bilissel stireglerle baglantilidir.

Anahtar Kelimeler: Psikosomatik yakinma, hiyerarsik islemleme, hemisferik lateralizasyon.

ABSTRACT

Objective: Psychosomatic complaints are frequent conditions even in healthy subjects. Knowledge about mechanisms underlying
psychosomatic complaints is limited. In the literature, there are studies pointing out a dysfunction in the left hemisphere (1), right
hemisphere (2) or integration between hemispheres (2). However, results are inconsistent. It has been suggested that left and right
hemispheres of the brain engaged in analitical (local) and holistical (global) information processing, respectively (3). Focused attenti-
on is required for local processing, whereas perceptional grouping is important for global processing (4). In this study, on the basis
of hemispheric roles in hierarchical processing, it was hypothesized that it may have found clues about the disrupted mechanisms un-
derlying psychosomatic complaints and it was aimed to clarify whether deviance in intrahemispheric or interhemispheric processing
(via assessment of verbal and attentional processes) would underlie psychosomatic complaints.

Materials and Methods: Twenty-two subjects (8 male, 14 female) who were aged 20-33 (mean + standart deviation = 25.13
+ 3.12), right handed, at least 11 years of education were enrolled in the study. A computerised test paradigm for local/global pro-
cessing, Rey’s Verbal-Auditory Learning Test, Symptom Checklist-90-R (SCL-90-R), State and Trait Anxiety Inventory, Toronto Alexythy-
mia Scale and Hand Preference Questionnaire were applied to the participants.

Results: In analysis of variance (ANOVA), results supported that integrated function of hemispheres for each level of hierarchi-
cal stimulus rather than operation of different hemispheres for different levels of hierarchical processing. The results of correlation
analysis suggested that deviance in functional integration of two hemispheres could lead to rise in psychosomatic complaints, there
could be a positive association between local processing and certain cognitive task performance and no direct relationship between
verbal functions and psychosomatic complaints.

Conclusion: There is an association between psychosomatic complaints and interhemispheric integration of information. This as-
sociation might be related to cognitive processes.

Key Words: Psychosomatic complaint, hierarchical processing, hemispheric lateralization.
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Tavsan Retinasinda Intravitreal Bevacizumab ve Pegaptanib Sodyum Enjeksiyonu Sonrasi
Fotoreseptor Hiicrelerde Apopitotik Aktivasyonun Karsilastirmali Olarak Degerlendirmesi

Comparative Evaluation of Apoptotic Activity in Photoreceptor
Cells After Intravitreal Bevacizumab and Pegaptanib Sodium Injection in Retina of Rabbits

Berrin Aveai’, Remzi Avci®, Umit Ubeyt inan®, Berkant Kaderli®

1 Uludag Universitesi Tip Fakiiltesi, Histoloji ve Embriyoloji Anabilim Dali, Bursa, Tirkiye
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OzET

Amag: Neovaskliler yasa bagli makdla hastaliklarinin tiim tiplerinde kullanilan bevacizumab [VEGF'nin biyolojik olarak aktif tim
izoformlarina baglanan anti-VEGF humanize edilmis monoklonal antikoru (1)] ve pegaptanib sodyumun [VEGF165 isoformuna spesi-
fik anti-VEGF RNA aptameri (2)] tavsan gdzlerine intravitreal enjeksiyonu sonrasi gelisen apoptotik aktivasyonun kantitatif olarak de-
gerlendirilmesi (3,4).

Gereg ve Yontem: Kirk sekiz tavsana farkli dozlarda bevacizumab (0.25, 0.625, 1.25 ve 2.5 mg) ve pegaptanib sodium (0.15,
0.3 ve 0.6 mg) intravitreal olarak enjekte edildi. Gézler erken (14. gtin, tek enjeksiyon) ve ge¢ dénem (90. gtin, tek enjeksiyon veya
3 doz aylik enjeksiyonlar sonrasi) entkle edildi. Tavsan retinasinda intravitreal bevacizumab ve pegaptanib sodyum enjeksiyonu son-
rasi zamana ve doza bagli cevap hematoksilen ve eozin boyamasi (H&E), kaspaz-3 immuinhistokimyasal boyamasi ve TUNEL metodu
kullanilarak parafin kesitlerde histolojik olarak degerlendirildi.

Bulgular: Bevacizumab ve pegaptanib sodyum uygulanan gézlerin histolojik kesitlerinde H&E boyamasi ile retinal toksisite bulgu-
su gorilmedi. TUNEL metodu ile dis retinal tabakalarda gérilen ntiklear DNA fragmantasyonu ytksek doz gruplarinda 14. gtinde
(1.25 mg bevacizumab grubu %55.3, 2.5 mg bevacizumab grubu %64.5 ve 0.6 mg pegaptanib sodyum grubu %48.5) ve tedavi do-
zu gruplarinda 90. guinde (3 doz aylik enjeksiyon 0.625 mg bevacizumab %49.8 ve 0.15 mg pegaptanib sodyum %44.3) belirgindi.
BSS ve kontrol gruplarinda TUNEL pozitif hiicrelerin ylizdesi yaklasik olarak sirasiyla %32.3 ve %21 olarak bulundu.

Yorum: intravitreal bevacizumab ve pegaptanib sodyum enjeksiyonu tavsan fotoreseptér hticrelerinde apopitotik aktivasyonda
anlamli diizeyde artisa neden oldu. Bununla birlikte, ytiksek dozlarda bevacizumab apopitotik aktivasyonu artirirken, pegaptanib sod-
yumda doza bagl benzer yan etkiler gérilmedi.

Bu ¢alisma TOD 42. Ulusal Oftalmoloji Kongresinde Sézld Bildiri olarak sunulmustur.
Anahtar Kelimeler: Retina, apopitoz, bevacizumab, pegaptanib sodyum.

ABSTRACT

Objective: To evaluate quantitatively apoptotic activation after intravitreal injections of bevacizumab, which is an anti-VEGF hu-
manized monoclonal antibody that binds to all biological active isoform of VEGF (1), and pegaptanib sodium, which is an anti-VEGF
RNA aptamer specific to the VEGF165 isoform (2), have been used for the treatment of all types of neovascular age related macu-
lar disease (3,4), in rabbit retina.

Materials and Methods: Different doses of bevacizumab (0.25, 0.625, 1.25 and 2.5 mg) and pegaptanib sodium (0.15, 0.3 and
0.6 mg) were injected intravitreally in forty-eight rabbits. The eyes were enucleated at different times for early (day 14) and late studi-
es as three months after a single injection or three months after three monthly injections (day 90). The time course and dose-respon-
se of photoreceptor cells in the rabbit retina after intravitreal injection of bevacizumab or pegaptanib sodium were examined by his-
tological analysis using hematoxylin&Eosin (H&E) staining, caspase-3 and caspase-9 immunostaining and in-situ terminal-deoxynucle-
otidyl transferase-mediated biotin-deoxyuridine triphosphate nick-end labeling of DNA fragments (TUNEL) method on paraffin sections.

Results: No sign of retinal toxicity was seen in histological sections of eyes which had received bevacizumab or pegaptanib so-
dium with H&E staining. Nuclear DNA fragmentation seen in outer retinal layers with TUNEL method was evident in high dose gro-
ups (55.3% in 1.25 mg and 64.5% in 2.5 mg bevacizumab, and 48.5% in 0.6 mg pegaptanib sodium) at 14 days and also in clinical
dose groups (49.8% in 0.625 mg bevacizumab 3-monthly injections and 44.3% in 0.15 mg pegaptanib sodium) at 90 days. The ra-
tio of TUNEL-positive cells in BSS and control groups were 32.3% and 21%, respectively.

Conclusion: Intravitreal injection of bevacizumab and pegaptanib sodium caused a significant increase in apoptotic activity in
rabbit photoreceptor cells. However, while bevacizumab caused increasing apoptotic activity at higher doses, similar dose-dependent
adverse effects were not evident for pegaptanib sodium.

Key Words: Retina, apoptosis, bevacizumab, pegaptanib sodium.
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CART 55-102 Peptidinin Genel Emosyonel Aktivite Uzerine Etkileri
The Effect of CART 55-102 Peptide on the General Emotional Activity
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OZET

Amag: CART peptidinin merkezi sinir sistemindeki dagilimi, genel emosyonel aktivitenin dtizenlenmesinde rol oynayan ventral teg-
mental alan, amigdala, hipotalamus ve hipokampus gibi bélgeler ile érttismektedir (1,2). intraserebroventriktiler CART uygulamasinin
davranis Uzerine etkilerini arastirmak amaciyla bugtine kadar yapilan calismalar sinirli sayida olmakla beraber, ortaya cikan sonuclar
bu maddenin anksiyojenik etkiler olusturdugunu isaret etmektedir (3-5). Biz de calismamizda intraserebroventriktiler CART uygulama-
sinin genel emosyonel aktivite lizerine etkilerini klasik anksiyete testleri ve emosyonel 6grenme ve bellek modeli deney dtizenegini kul-
lanarak arastirmayi planladik.

Gereg ve Yontem: Arastirmamizda Wistar soyu erkek sicanlar ¢ deney grubuna ayrildi. Bunlar Kontrol (n=9), Sham (n=9) ve
intraserebroventriktler CART 55-102 (0.5 pg) (n=9) gruplaridir. Deney gruplarina 24 saat ara ile sirasiyla Acik Alan Testi, YUkseltilmis
Artl Testi ve Porsolt Zorunlu Ylizme Testi paradigmalari uygulandi.

Bulgular: CART peptidi, uyguladigimiz anksiyete testlerinde anksiyojenik etkiler géstermis, emosyonel 6grenme ve bellek mode-
li deney dtizeneginde de &grenilmis caresizligi bozmustur.

Yorum: Anksiyete testlerinden elde ettigimiz sonuclar, CART peptidinin anksiyojenik etkiler olusturdugunu ileri stiren var olan li-
teratdr ile 6rtiismektedir. Emosyonel 6grenme ve bellek modelinde ise, bu etkilere bagl olarak CART peptidinin égrenilmis caresizligi
bozdugunu dustinmekteyiz.

Anahtar Kelimeler: CART 55-102, intraserebroventrikliler enjeksiyon, eksplorasyon, anksiyete, etyoloji.

ABSTRACT

Objective: In the central nervous system, the distribution of CART peptide is in line with the distribution of the regions playing
a crucial role in the regulation of the general emotional activity such as ventral tegmentum, amygdala, hypothalamus and hippocam-
pus (1,2). In literature, works that examine the effect of intracerebroventricular intracerebroventricular CART application on the ge-
neral emotional activity are few. However, they suggested that CART peptide may elicit anxiety-like behaviors (3,4,5). To examine the
effect of intracerebroventricular CART 55-102 peptide on the general emotional activity we used two anxiety tests in addition to emo-
tional learning and memory paradigm.

Materials and Methods: Our study consisted of three groups: Control (n=9), Sham (n= 9) and intracerebroventricular CART
(0.5 png) (n=19) groups. All groups made up of male Wistar rats were exposed in consecutive days to Open Field, Elevated Plus Ma-
ze and Porsolt Forced Swim Tests, respectively.

Results: In the parameters of anxiety tests, anxiety-like behaviors were observed. In the emotional learning and memory para-
digm it was found that learned helplessness was impaired.

Conclusion: The results we obtained in both anxiety tests are in line with the literature. The fact that learned helplessness was
impaired in the emotional learning and memory paradigm can be ascribed to the anxiogenic effect of CART peptide.

Key Words: CART 55-102, intracerebroventricular injection, explorative behavior, anxiety, ethology.
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P Maddesinin Emosyonel Aktivite Uzerine Santral ve Periferik Etkileri,
Bu Etkilerde WIN-51708’in Rolii

The Central and Peripheric Effects of Substance P on Emotional Activity and
The Role of WIN-51708
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OzET

Amag: P maddesi (substance P, SP) esas olarak G proteini aracili Nérokinin1 (NK1) reseptérlerine, daha dustik olarak da diger n6-
rokinin reseptérlerine baglanir (1,2). insanlarda NK1 antagonistlerinin anksiyolitik/antidepresan etkileri oldugu ileri stirdilmdstdr (3).
Ancak daha sonra yapilan klinik ¢alismalar bunu desteklememistir (4,5). SP'nin santral ve periferik etkilerini ve bu etkilerde NK1 re-
septorlerinin roltinu sicanlar icin secici NK1 antagonisti WIN-51708 kullanarak arastirmayi planladik.

Gereg ve Yéntem: Calismamizda 54 adet wistar soyu erkek sican; 1- Kontrol grup (n= 9), 2- Sham intraserebroventrikiiler (ICV) grup
(n=9), 3- SP intraperitonal (iP) grup (n=9), 4- iCV SP 10 pmol grup (n=9), 5-iCV SP 25 pmol grup (n=9), 6- iCV SP 25 pmol + WIN-51708
iP grup (n=9) olmak Uizere 6 gruba ayrildi. Her gruba sirasiyla acik alan testi, ytkseltilmis arti testi ve Porsolt ytizme testi uygulandi.

Bulgular: Acik alan testinde gruplar arasinda anlamli bir farklilik yoktu. Ytikseltilmis arti testinde incelenen parametreler agisindan SP
iP grubu, Kontrol ve Sham iCV gruplarindan farkl degildi. iCV olarak verilen 10 pmol ve 25 pmol SP, diger gruplarla kiyaslandiginda ank-
siyete benzeri etkiler gésterdi. WIN-51708 uygulamasi ise bu etkilerin cogunu antagonize etti. Porsolt ytizme testinde Kontrol, Sham iCV
ve SP IP gruplarinda égrenilmis caresizlik gelisirken, ICV SP 10 pmol ve iCV SP 25 pmol gruplarinda 6grenilmis caresizlik bozulmustur. iCV
25 pmol SP grubuna iP 20 mg/kg WIN-51708 uygulamasi 6grenilmis caresizligin bozulmasini biiytik élctide engellemistir.

Yorum: iCV SP uygulamalari lokomotor aktiviteden bagimsiz olarak anksiyojenik etkiler géstermistir ve etkilerin olusmasinda NK1
reseptérleri 6nemli rol almaktadir. Ancak WIN-51708 anksiyete belirtilerini tlimtyle antagonize edememistir. Bu bulgular NK1 resep-
torlerinin anksiyojenik etkilerden tek baslarina sorumlu olmadigini géstermektedir. Bu nedenle SP'nin anksiyojenik etkilerinde diger
nérokinin reseptdrlerinin ve/veya dider transmiter sistemlerinin de gérev aldigini duistinmekteyiz.

Bu calisma, Istanbul Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan desteklenmistir. Proje No: 862.

Anahtar Kelimeler: P maddesi, WIN-51708, anksiyete, intraserebroventriktler enjeksiyon, intraperitoneal enjeksiyon.

ABSTRACT

Objective: Substance P (SP) binds mainly to G protein coupled Neurokinin 1 (NK1) receptors and with lower affinity to other ne-
urokinin receptors (1,2). It was suggested that NK1 antagonists have anxiolytic/antidepressant effects (3). However, clinical investiga-
tions did not support that (4,5). The aim of this study is to examine the central and peripheral effects of SP, and the role of WIN-51708.

Materials and Methods: In our study 54 Wistar male rats were divided into 6 groups: 1- Control group (n=9), 2- Sham intra-
cerebroventricular (ICV) group (n=9), 3-SP Intra-peritoneal (IP) group (n=9), 4- ICV SP 10 pmol group (n=9), 5- ICV SP 25 pmol gro-
up (n=19), 6- ICV SP 25 pmol + WIN-51708 IP group (n=9). All groups were tested in the open field test, Elevated plus maze and
Porsolt swimming test, respectively.
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Results: In the open field test there was no significant difference between the groups. In the Elevated plus maze test there was
no significant difference in SP IP group compared to those in the Control group and Sham ICV group. In the ICV groups of 10 pmol
and 25 pmol compared to those in other groups, anxiety-like behaviours were seen. These effects were attenuated by the administ-
ration of WIN-51708 intraperitoneally. In the Porsolt swimming test, while the learned helplessness developed in Control, Sham ICV
and SP IP groups, it was corrupted in the ICV groups of 10 pmol and 25 pmol. The application of 20 mg/kg WIN-51708 was able to
block almost the whole effect of SP on the learned helplessness in the ICV group of 25 pmol SP.

Conclusion: Central applications of SP independent from the locomotor activity have anxiogenic effect which appears as a re-
sult of NK1 receptors. However, WIN-51708 did not antagonize all the effect of SP. These results suggest that other neurokinin re-
ceptors or other neurotransmitter systems play a role in the formation of anxiogenic effect of SP.

This work was supported by Research Fund of the Istanbul University. Project Number: 862.

Key Words: Substance P, WIN-51708, anxiety, intracerebroventricular injection, intraperitoneal injection.
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OzZET

Amag: Coklu bilissel alanlar tipinde hafif bilissel bozulma, demans éncesi, guinltik yasam aktiviteleri korunur durumdayken, bellek
disinda herhangi bir bilissel alandaki iki testte ya da iki farkli bilissel alanla iliskili birer testteki bozulmayi tanimlamaktadir. Bu calisma-
nin amaci, Wecshler Bellek Olcegi-Gézden Gegirilmis (WMS-R)'in alt testi olan Sayi Menzili Testi (SMT)'ndeki bozulmanin, ilerleyen yil-
larda coklu bilissel alanlar tipinde hafif bilissel bozulmaya uzanan bir bilissel bozuklugun habercisi olup olmadigi belirlemektir.

Hastalar ve Yontem: Calismaya SMT skorlari yas ve egitim norm verilerine gére en az 1 standart sapma altinda olup diger tim
bilissel islevleri normal olan 28 (9 erkek, 19 kadin; yas ortalamasi 59.7 + 9.9; 10.0 + 4.1 egitim ortalamasi) kisi ve tiim bilissel islevle-
ri normal olan 16 (5 erkek, 11 kadin; yas ortalamasi 57.6 + 8.1; egitim ortalamasi 10.1 + 4.3) kisi olmak Uizere toplam 44 kisi dahil
edilmistir. Néropsikolojik degerlendirmede WMS-R'nin Sayi Menzili ve Gorsel Uretim alt testleri, Sézel Bellek Stirecleri Testi (SBST),
Stroop Testi ve Sozel Kategorik Akicilik Testi kullanilmistir. Her iki grup 6.6 + 1.1 yil aradan sonra ayni noropsikolojik test bataryasi i-
le tekrar degerlendirilmistir.

Bulgular: izlem degerlendirmesinde bozuk sayi menzili grubunun, normal sayi menzili grubuyla karsilastirildiginda en ytiksek 6§-
renme (p= 0.001), 6§renme puani (p= 0.02) ve sozel kategorik akicilik (p= 0.011) test skorlarinda belirgin dlizeyde duistis gésterdik-
leri gbzlenmistir.

Yorum: SMT skorlarindaki bozulma, ilerleyen yillarda daha yaygin bir bilissel bozulmanin habercisidir. Ayrica SMT, 6znel bellek ya-
kinmasi olan bireylerin, ¢oklu bilissel alanlar tipinde hafif bilissel bozulmaya déntistimtinde énemli bir ara basamak gibi géztikmektedir.

Anahtar Kelimeler: Coklu bilissel alanlar tipinde hafif bilissel bozulma, sayr menzili testi, néropsikolojik dederlendirme, sézel bel-
lek, s6zel kategorik akicilik.
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ABSTRACT

Objective: Mild cognitive impairment multiple cognitive domain type (MClI MCDT) is defined as impairment in at least 1 cogni-
tive domain other than memory, or abnormal results in one test of at least 2 separate domains without sufficient severity or loss of
activities of daily living (ADLs) to constitute dementia. The aim of this study is to assess whether impaired Digit Span (DS) subtest of
Wecshler Memory Scale-Revised (WMS-R), can be alerting for wider decline in other cognitive domains to constitute mild cognitive
impairment multiple cognitive domain type in incoming years.

Patients and Methods: We evaluated twenty-eight subjects (9 men and 19 women; mean age 59.7 + 9.9 with a range of 37 -77
years, mean education 10.0 + 4.1 with a range of 5 -15 years) with impaired attention in which DS scores were one standard deviation
below of age and education specific standards but preserved memory and executive functions and sixteen subjects (5 men, 11 women,
mean age 57.6 = 8.1 with a range of 44 -69 years, mean education 10.1 + 4.3 with a range of 5 -15 years) with intact cognitive func-
tion in all domains. The neuropsychological evaluation included DS, visual reproduction and associate learning subscales of WMS-R, Ver-
bal Memory Processes Test (SBST), Stroop Test and Category Fluency Test. Both groups were reassessed after 6.6 + 1.1 years with the
same neuropsychological test battery. Wilcoxon test was used to compare re-evaluation of neuropsychological measures in both groups.

Results: In longitudinal assessment, compared to normal DS group, impaired DS group showed significant decreased scores of
the highest verbal learning (p= 0.001), verbal total learning (p= 0.02) and animal list of category verbal fluency (p= 0.011).

Conclusion: Impaired DS scores can predict wider cognitive decline in upcoming years. Also DS seems to be an important immedi-
ate step for persons with subjective memory complaint (SMC) converting to mild cognitive impairment multiple cognitive domain type.

Key Words: Mild cognitive impairment multiple cognitive domain type, digit span test, neuropsychological assessment, verbal
memory, category verbal fluency.
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Anestezide Sedasyon Diizeyinin Elektroensefalogramin ilinti Boyutu ile Kestirimi

Estimation of the Sedation Level During Anaesthesia by Computing the Correlation Dimension of
the Electroencephalogram
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OzET

Amag: Elektroensefalografi (EEG) kayitlarindan yararlanilarak anestezi derinliginin gtvenilir ve noninvaziv bir sekilde izlenebilme-
sini (1,2) saglayacak bir kestirim yontemi incelenmistir. Anestezi derinligi kestirimi icin segilen bu yéntem, beyin sinyalleri gibi dogru-
sal olmayan sistemlerin karmasiklik derecesini gdsterebilen ilinti boyutu analizidir. Anestetiklerin beyin aktivitesinde yaptigi etki EEG
ile kaydedilen beyin sinyallerinin karmasiklik derecesinde degisikliklere yol agmaktadir. Bu degisimi ilinti boyutu analizi ile gézleyerek
anestezi derinligi degisimi hakkinda bilgi edinmeye calisilmistir.

Gereg ve Yontem: EEG kayitlarl 15 elektrot tizerinden 500 Hz érnekleme hizinda jinekolojik ameliyatlar éncesi dénemde ve ame-
liyatlar sirasinda alinmistir. Anestezide sedasyonu saglamak icin stirekli bir sekilde uygulanan propofol kullanilmistir. ilinti boyutu ana-
lizi, spontan EEG kayitlari tizerinde 1-46 Hz frekans bandinda uygulanmistir. Ayrica, sonuglari karsilastirmak amaciyla anestezi derinli-
gini izleme alaninda kullanilmakta olan BIS cihazi verileri de ameliyat boyunca kaydedilmistir. Spontan EEG kayitlarinin ilinti boyutu
analizi icin Grassberger-Procaccia kestirimcisi kullanimistir (3).
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Bulgular: ilinti boyutu analizi sonucunda anestetik ilacin etkisiyle EEG karmasiklik boyutunun azaldigi ve bu etkinin frontal kanallarda da-

ha bytik bir dinamik aralikta degistigi gézlendi. ilinti boyutu degerleri uyanik durumda 4.5-5 arasinda iken, uyutulmus durumda 3.5 dolay-
larinda idi. Ayni zamanda EEG ilinti boyutunun degisimi ile BIS indeks degisimi arasinda ortalama 0.78'lik bir korelasyon katsayisi saptandi.

Yorum: EEG kayitlari Gizerinde ilinti boyutu analizinin anestetik ila¢ etkisi altinda beyinde meydana gelen degisimi g&sterebilecek
bir indeks oldugu gériilmdistdir. ilinti boyutu kestiriminin, anestezi derinligini izlemede kullanilacak bir siniflandirici veya monitér icin
Oznitelik vektdru olarak secilebilecegi gdsterilmistir.

Anahtar Kelimeler: Anestezi derinligi, ilinti boyutu, sedasyon dtizeyi.

ABSTRACT

Objective: An estimation method that can reliably and noninvasively monitor the depth of anaesthesia by using electroencephalog-
raphy (EEG) recordings is tested (1,2). The method chosen to estimate the depth of anaesthesia is correlation dimension that can indi-
cate the complexity degree of nonlinear signals such as EEG. The anaesthetic drugs induce changes on the complexity level of the EEG
signal. We tried to measure the level of the depth of anaesthesia by observing correlation dimension analysis of this complexity change.

Materials and Methods: EEG was recorded from 15 electrodes with a sampling rate of 500 Hz, during the pre-op period and
throughout the gynaecologic operations. Continuous propofol injection was used for sedation. Correlation dimension analysis was
performed on the 1-46 Hz frequency band of the EEG recordings. Additionally, BIS index values of a commercial device used to mo-
nitor the depth of anaesthesia were also recorded throughout the operations for comparison. The Grassberger-Procaccia estimator
(3) was used for the correlation dimension analysis of the spontaneous EEG recordings.

Results: The results of the correlation dimension analysis showed that the complexity dimension of EEG decreased with the ef-
fect of the anaesthetics and that this change had a larger dynamic range in frontal channels. Correlation dimension values were chan-
ging between 4.5 and 5 in the awake state and were around 3.5 in the sedative state. A correlation coefficient of 0.78 was obta-
ined between the correlation dimension values and the BIS indices.

Conclusion: The correlation dimension analysis of the EEG recordings may be used as an index of the alterations of the brain ac-
tivity level under the effects of anaesthetic drugs. It was shown that the correlation dimension can be chosen as a feature vector for
a classifier or a monitor to measure the depth of anaesthesia.

Key Words: Depth of anaesthesia, correlation dimension, sedation level.
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iki Absans Epilepsi Sican Modelinde Diken ve Dalga Desarjlarinin Karsilastirmal Analizi

A Comparative Analysis of Spike and Wave Discharges of Two Rat Models of Absence Epilepsy
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OZET

Amag: WAG/RIj ve GAERS rki sicanlar, EEG'de cift tarafli senkronize diken ve dalga (DDD) desarjlarla karakterize, genetik absans
epilepsi modelleridir (1,2). Her iki model birbirinden bagimsiz ttiremis oldugundan nébetlerden sorumlu olan mekanizmalarin farklilik
gbstermesi olasi géztikmektedir (3). Bu iki irkin EEG &zelliklerinin derinlemesine karsilastirilmasi, 6zellikle de her iki irk arasinda mole-
kiler farkliliklar tespit edildiginde, DDD’lerin olusumu ve modtlasyonunda rol alan mekanizmalarin anlasilmasinda énemli rol oynaya-
caktir. Bu nedenle, her iki modelde gézlenen DDD'lerin frekans ve dalga-formlarinin tanimlanmasi amaclanmistir.
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Gere¢ ve Yontem: WAG/Rij ve GAERS sicanlarda kortikal ylizeyden EEG kayitlar alinmistir. Her denekten secilen 30 adet
DDD'den 2 saniyelik béltimler segilerek gti¢ spektrumu hesaplanmis ve DDD frekansi ve morfolojisi analiz edilmistir.

Bulgular: DDD'lerin gli¢ spektrumu, diken ve dalga paterninin yinelenme frekansi ve bunun katlari olan harmonik tepelerini icer-
mektedir. WAG/Rij grubunda tim tepe frekanslari GAERS grubuna gére anlamli derecede yuksek olmasina karsin, spektrumun top-
lam guict ddsuik bulunmustur. Ayrica, GAERS grubunda harmoniklerin gtictintin temel frekans gtictine orani WAG/Rij'lara gére yuk-
sek bulunmustur. Spektral alandaki bu bulgu, GAERS DDD'lerinde daha keskin “diken”e ve daha genis “ge¢ pozitif dalga”ya karsilik
gelmekteyken her iki grup arasinda “dalga” komponenti agisindan ciddi bir farklilik gézlenmemistir.

Yorum: GAERS ve WAG/Rij gruplari arasinda DDD’lerin dalga-formu karakterleri ve dinamigi 6nemli derecede farklilik gstermek-
tedir. Bu bulgu, her iki modelde gerceklestirilecek olan molekdiler ve farmakolojik bilgilerin isiginda tartisilacaktir.

Anahtar Kelimeler: WAG/Rij, GAERS, diken ve dalga desarj, spektral analiz, dalga formu.

ABSTRACT

Objective: The inbred WAG/RIij and GAERS rats are well-validated genetic animal models of the absence epilepsy, which is cha-
racterized by bilaterally synchronous spike-and-wave discharges (SWDs) in the EEG (1,2). Because both models were bred independently,
slightly different molecular mechanisms seem to be responsible for the seizures (3). An in-depth comparison of the EEG patterns of both
strains could help to understand the generation and/or modulation mechanisms of SWDs, whenever such molecular differences betwe-
en both strains are revealed. Therefore, present study aims to characterize the waveforms and frequencies of SWDs of both strains.

Materials and Methods: EEGs were recorded at the cortical surface of GAERS and WAG/Rij rats. The SWD frequency and morp-
hology were analyzed by computing the average power spectra of the 2 s segments from each of the 30 SWDs of each subject.

Results: The power spectra of the SWDs consisted of a peak at the repetition frequency (base frequency) of spike and wave pattern
and further peaks at the harmonic frequencies. While the frequencies of all peaks were significantly higher for the WAG/Rij group, the to-
tal power of the spectrum was significantly lower compared with the GAERS rats. Additionally, the ratio of the power at the harmonics to
that at the base frequency was significantly higher in GAERS compared with WAG/Rij rats. This finding in the spectral domain correspon-
ded to a sharper spike and larger late positive transient in the SWDs of GAERS, while the wave component was similar in both groups.

Conclusion: The waveform characters and dynamics of the SWDs were significantly different in the GAERS and WAG/Rij rats.
This finding will be discussed in the light of the pharmacological and molecular studies carried out on both rat strains.

Key Words: WAG/Rij, GAERS, spike and wave discarges, spectral analyzes, waveform.
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Olaya iliskin Potansiyeller ve Salinimlarla Emin Olma Derecesinin Tespiti

Detection of Subjective Uncertainty Using Event-Related Potentials and Oscillations

Ashihan Selimbeyoglu1, Ozge Yilmaz', Itir Kasike1?, Tamer Demir‘alp2
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OzET

Amacg: Karar verme ve eylem monitdrizasyonu streglerine iliskin elektrofizyolojik sinyaller elektroensefalografi (EEG) ile &lgtilebil-
mektedir. Bu sinyaller, cogunlukla kisinin hata yaptigi veya hata geribildirimi aldigi durumlarla dogru yanrti verdigi durumlarin karsilas-
tinlmasiyla elde edilir (1,2). Odev yapilirken kisinin karariyla ilgili 6znel degerlendirmesini arastiran calismalara ise pek rastlanmamak-
tadir. Bu calismada bilissel bir paradigmayla belirlenen kendinden emin olma derecesinin zaman ve zaman-frekans alaninda yapilan
Slctimler ile ayirt edilip edilemeyecegi arastiriimistir.

I 168 Turk Norol Derg 2009; 15(Ek 1): 138-179



SOZEL BILDIRILER / ORAL PRESENTATIONS

Gereg ve Yontem: Eriksen flanker ve oddball deneylerinden elde edilen veriler, kisinin yanitiyla ilgili dederlendirmesine gére, dog-
ru-emin (dogru yanitlanmis ve dogrulugundan emin olunan denemeler), emin-degil (dogru ya da yanlishgindan emin olunmayan de-
nemeler) ve yanlig-emin (“yanlis yaptim” degerlendirmesinin yapildigi yanlis yanitlanmis denemeler) olmak tizere ti¢ gruba ayrilmistir.
Her Uic kosula iliskin olaya iliskin potansiyel (OIP) ve salimimlar (OIS) incelenmistir. OiS’lerin analizi icin dalgacik déntistimt yontemi (3)
kullanilmistir. Zaman alanindaki analizlerde uyarani izleyen P3 potansiyeli ve yaniti izleyen hataya iliskin negativite (HIN) ve hataya ilis-
kin pozitivitenin (Pe) yani sira yanit sonrasi 100-200 ms arasindaki ortalama genlik élctilmsttir. Ayrica, uyaran ve yanitla iliskili OIS'ler
de uyarilmis (uyaran veya yanitla faz kilitlenmesi gésteren salinimlar) ve toplam aktivite (uyaran veya yanitla faz kilitlenmesi gosteren
ve gbstermeyen aktivitelerin toplami) olmak Uizere iki sekilde dederlendirilmistir.

Bulgular: Uyarani ve yaniti takip eden dénemde kisinin emin olma seviyelerini birbirinden ayirabilen cesitli OiP ve OIS parametre-
leri elde edilmistir. Bunlarin arasindan uyarani izleyen P3 genligi, uyarani izleyen toplam delta aktivitesi ve yaniti izleyen toplam teta
aktivitesi “emin-degil” kosulunda diger iki kosuldan daha dusuk genlikli olarak bulunmustur.

Yorum: Kisinin kendinden olma seviyelerinin elektrofizyolojik sinyallerle ayirt edilebildigi gésterilmistir. Ozellikle emin olmama du-
rumuna iliskin bugtine kadar yeterince incelenmemis bu OIP ve OIS bulgulari, hem yanita dair farkindaligin azaldigi, hem de kisinin
eyleme dair saglikli bir degerlendirme yapamadigi bir belirsizlik durumuna isaret etmektedir ve ileride insan-bilgisayar etkilesimini sag-
lamak tzere tasarlanacak araytzlerde kullanilabilir.

Anahtar Kelimeler: Karar verme, eylem monitdrizasyonu, olaya iliskin potansiyel, olaya iliskin salinim, hataya iliskin negati-
vite.

ABSTRACT

Objective: Measurement of electrophysiological signals related to decision making and action monitoring is possible via
electroencephalography (EEG). These signals are mostly elicited by comparing the hit trials with false trials or trials in which the
subject receives negative feedback (1,2). However, there are only few studies about the subjects’ own evaluation related to the
already taken decision. In this project, we investigated whether it is possible to discriminate the subjective confidence level du-
ring a cognitive paradigm by measurements on the time and time-frequency plane than by using peak amplitudes in the time
domain.

Materials and Methods: The data acquired during Eriksen flanker task and oddball paradigm are divided into three groups as
certain- hit (hit trials about which subject was sure about the accuracy of his/her response), uncertain (trials in which the subject was
uncertain about the accuracy of the response) and certain-error (accurately reported false decisions) according to the assessment of
the subject. Event-related potentials (ERP) and oscillations (ERO) are investigated for all three conditions. Wavelet transformation (WT)
(3) is used for the analysis of EROs. In time domain analyses, stimulus-locked P3 potential and response-locked error-related negati-
vity (ERN), error-related positivity (Pe) and mean amplitude of 100-200 ms time window are measured. In addition, stimulus and res-
ponse related EROs are assessed as evoked (oscillations phase locked to stimulus or response) and total (sum of activities phase loc-
ked or non-phase locked to stimulus or response) activities.

Results: Several stimulus and response related ERP and ERO parameters are obtained that can discriminate the level of the con-
fidence of the subject on the correctness of his/her response. Among these, stimulus-locked P3, total delta activity following the
stimulus and total theta activity induced by the response had smaller amplitudes in “uncertain” condition than the other two con-
ditions.

Conclusion: It has been shown that subjective uncertainty levels can be discriminated by electrophysiological signals. Especially
the ERP and ERO results related to “uncertain” condition, which have not been investigated sufficiently in the literature, point to the
uncertainty condition during which the subject’s awareness of the response diminishes and the judgment about the action cannot
be assessed reliably, hence may be used for the human-computer interfaces in the future.

Key Words: Decision making, action monitoring, event-related potential, event-related oscillation, error-related negativity.
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Deneysel Organik Fosfor Zehirlenmesi Sonucu Gelisen Polinéropatideki Elektrofizyolojik ve
Davranissal Degisiklikler ile Antioksidan Tedavinin Koruyucu Etkisi: On Calisma

Electrophysiological and Behavioral Changes Following Polyneuropathy Induced by Organophosphate
Poisoning, and Protection by Antioxidant Therapy in the Rat: A Preliminary Study
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OZET

Amag: Turkiye ve dlinyada, tarim ve endustride yaygin olarak kullanilan organik fosforlu (OF) bilesiklerden &zellikle, 2.2-Dikloro-
vinil Dimetil Fosfat (2,2-DDVP), asetilkolinesteraz enzimini ketleyerek, nérolojik sorunlara, hatta éltime yol agmaktadir. Bu 6n calis-
mada, sicanda, sublatal dozdaki 2,2-DDVP ile kronik zehirlenme ve geg néropati olusturmayi, bu stirece, antioksidan N-Asetil Sisteinin
(N-AS) etkilerini, elektrofizyoloji (EMG) ve motor performans (MP) dederlendirmesi ile irdelemeyi amagladik.

Gereg ve Yontem: Ege Universitesi Tip Fakdiltesi Hayvan Etik Kurulunun onayi ile 4’er adet eriskin Wistar erkek sican, iki gruba
ayrildi. Beden agirliklari ve egimli tabladaki (ET) MP'leri lctilduikten sonra, ip Ketamine + Xylazin anestezisi altinda, sag siyatik sinir,
tiraglanmis deri tzerinden BIOPAC HSTMO1 ylzeysel uyari elektrotlariile (10 V, 0.1 ms, 1 Hz) uyarildi, gastroknemiyts-solels kasla-
rindan bilesik kas aksiyon potansiyeli (BKAP), BIOPAC MP 35 Sistemi ile yazdirildi. Hepsine, 21 gtin, 5 mg/kg/glin 2,2-DDVP, sc ve yal-
nizca ikinci gruptaki 4 sicana, 150 mg/kg/gtin N-AS, sc uygulandi. Yirmi Ugclinct gtindeki EMG kayitlari (BIOPAC BSL Proversion 3.6.7
programi ile saptanan latans) ve ET skorlari, t-test kullanilarak baslangic degerleri (BD) ile karsilastirildi.

Bulgular:

1. ET'deki MP: BD (83.3° + 2.88°) ile 2,2-DDVP uygulamasi (75° + 5°) arasinda anlamli (p= 0.03) fark saptandi. BD ile 2,2-DDVP
+ N-AS uygulamasi (78.75° + 2.5°) arasinda anlamlilik yoktu.

2. BKAP ilk bilesenindeki sure (latans): BD (0.569ms + 0.057ms) ile 2,2-DDVP uygulamasi (0.65 ms + 0.01 ms) arasinda (p= 0.01)
ve 2,2-DDVP uygulamast ile 2,2-DDVP + N-AS uygulamasi (0.57 ms + 0.03 ms) arasinda (p= 0.03) anlamlilik saptandi. BD ile N-AS uy-
gulamasi arasinda anlamlilik bulunamadi.

Yorum: Modelimiz islemis, 2,2-DDVP, MP ve KBAP latans slresine yansiyan kronik néropati olusturmus ve N-AS gticlti bicimde
koruyucu olmustur. Calismamiz, kontrol grubu eklenerek, her gruptaki “n” artirilarak, atrofi élctilerek, elektrofizyolojik veriler daha ay-
rintili irdelenerek, parametreler uzun erimde de izlenerek, histopatolojik yordama ile ve ANOVA vd. istatistiksel dederlendirmelerle stir-

durtilecektir.
EU BAP 2005-ZAUM (Zehir Arastirma ve Uygulama Merkezi)-001

Anahtar Kelimeler: 2,2-DDVP, kronik organofosfat zehirlenmesi, polinéropati, N-asetil sistein, antioksidan, bilesik kas aksiyon po-
tansiyelleri, latans, egimli tabla.

ABSTRACT

Objective: Various organic phosphate (OP) compounds, especially, 2,2-Dicholorovynil Dimethyl Phosphate (2,2-DDPV) are
used in agriculture and industry abundantly in Turkey and elsewhere in the world. 2,2-DDPV inhibits acetylcholinesterase, resulting in
various neurological deficits and sometimes death. We aimed to simulate chronic intoxication and late onset polyneuropathy with 2,2-
DDVP, and investigate the effect of N-Acetyl Systein (N-AS) by electrophysiological (EMG) and motor performance (MP) assessments.

Materials and Methods: With Faculty of Medicine, University of Ege Animal Ethics Committee’s approval, 8 adult male Wistar
rats were assessed on inclined plane (IP). All were anaesthetized with Ketamin + Xylazin, their right sciatic nerve was stimulated (10
V, 0.1 ms, 1 Hz with BIOPAC HSTMO1 surface electrodes), and their compound muscle action potentials (CMAP) were recorded (BI-
OPAC MP 35 System) from their ipsilateral gastrocnemius-soleus muscles. All were treated with 5 mg/kg/day 2,2-DDVP, sc, for 21
days. 4 randomly chosen rats were additionally treated with 150 mg/kg/day N-AS, sc, also. IP assessments and electrophysiology (BI-
OPAC BSL Proversion 3.6.7 Program) were performed on the 23 day. All data were compared with their respective initial values
(IV) using t-test.
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Results:

1. MP on IP: Significant (p= 0.03) difference between the IV (83.3° + 2.88°) and the 23" day (75° = 5°) scores of the 2,2-DDVP
treated rats; no significant difference between the IV and the 23 day (78.75° + 2.5°) scores of the 2,2-DDVP + N-AS treated rats.

2. The latency of the first component of the CMAPs: Significant (p= 0.01) difference between the IV (0.569 ms + 0.057 ms) and
the 23 day values (0.65 ms + 0.01 ms) of the 2,2-DDVP group; significant (p= 0.03) difference between the 23 day recordings of
the 2,2-DDVP and the 2,2-DDVP + N-AS (0.57 ms = 0.03 ms) rats; no significant difference between the IV and 231 day recordings
of the N-AS treated rats.

Conclusion: Our model has worked, 2.2-DDVP has induced neuropathy reflecting in MP and the latency duration of the CMAPs,
and N-AS has been profoundly protective. We will proceed with adding a control group, increasing the “n"s, measuring atrophy, ela-
borations in electrophysiological evaluations, a longer time course follow up, including histopathology, and advanced statistical eva-

luations.
EU SRP 2005-CfPR (Center for Poison Research)-001.

Key Words: 2,2-DDVP, chronic organoposphate poisoning, polyneuropathy, N-acetyl sistein, antioxidant, compound muscle acti-
on potentials, latency, inclined plane.

Kronik Stresin Hipokampus CA3 Bolgesi Oz-iliskili Bellek Uzerindeki Etkilerinin Modellenmesi

A Computational Model of the Effects of Chronic Stress on Auto-Associative Memory in
Hippocampus CA3 Region

Gékcen Yildiz!, Taha Bilgea, Melisa Akan®

1 Bogazici Universitesi, Biyomedikal Muhendisligi Enstitiisii, Istanbul, Tiirkiye
2 Bogazici Universitesi Fen Edebiyat Fakultesi, Psikoloji Bolumua, Istanbul, Tarkiye

OZET

Amag: Bu calismada, uzun sreli stresin, HPA ekseni disregtilasyonu yoluyla, hipokampus CA3 bélgesinde &z-liskili bellek tzerin-
deki etkilerini inceleyen bir model gelistirildi.

Gereg ve Yontem: Hayvan calismalari, uzun sureli stres sonucu yukselen glukokortikoid etkisinin sicanlarin CA3 bélgesindeki né-
ronlarin apikal dendritlerinde geri donusstiz atrofiye ve uzun streli potansiyalizasyon (LTP) bozukluguna yol agtigini gostermistir (1,2).
Stresin HPA eksenindeki diger bir limbik yapi olan amigdala tizerindeki etkileri ise ters yéndedir; bulgular, deprese bireylerde taban
amigdala aktivitesinin ve hacminin arttigi yéntindedir (3,4). Bu bilgiler 1siginda, hipokampus CA3 bdlgesi modelimizde stresin etkileri:

1. Uyarici sinapslar arasindaki iletisimde gecikme zamani,

2. Artan amigdala aktivitesinden kaynaklanan inhibisyon degeri olarak belirlendi. Oz-iliskili CA3 agi 16 x 16'lik matris seklinde 256
adet yinelenen kollateral Hebb sinapsindan ve amigdala yoluyla gelen bir adet inhibitdr sinapstan olusturuldu. Ag, yuz seklindeki oriin-
tiileri tanimasi icin egitildi. Oz yinelemeli bellek, sekillerin sadece bir parcasi girdi olarak verilerek 6riintii tamamlama testine sokuldu.

Yorum: Amigdaladan geldigi varsayilan inhibisyon ve uyarici sinapslar arasindaki iletimin gecikme zamani arttikca agin 6rtintdyd
basariyla tamamlama ytizdesinin dlistligti gézlemlendi. inhibisyon kuvvetine bakilmaksizin, 15 ms'yi asan gecikmelerde bellegin isle-
vini yitirdigi gérdildu. llerleyen calismalarda, bu model uzun stireli stresin hipokampal nérogenez tizerindeki etkileri de g6z éntinde bu-
lundurularak gelistirilecektir.

Anahtar Kelimeler: Hipokampus, 6z-iliskili bellek, stres, modelleme.

ABSTRACT

We have implemented a computational model of CA3 region of the hippocampus to simulate the auto-associative memory impa-
irement caused by chronic stress through HPA axis dysregulation. Animal studies have shown that chronic stress or corticosterone in-
jection produced irreversible atrophy of the apical dendrites of CA3 pyramidal neurons (1). Beside morphological modulations, chronic
stress also disturbes molecular mechanisms of long-term potentiation (LTP) in hippocampus (reviewed in 2). In addition to hippocam-
pus, the other limbic structure involved in HPA axis is the amygdala. The effect of stress on amygdala is just the opposite of the hip-
pocampus; neuroimaging studies have found both increased baseline activity in the amygdala and a greater amygdala volume in dep-
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ressed compared to nondepressed individuals (3,4). In our model, pathologies stated above that are caused by prolonged stress, that
are, the dendritic atrophy and disturbed synaptic plasticity, will be represented by the increase in transmission delay between neurons
of the CA3 region. The increased amygdala activity, in turn, is represented by increased inhibitory input to CA3 region. Our auto-asso-
ciative CA3 network incorporates 256 excitatory recurrent Hebb's synapses in a 16 x 16 array plus one interneuron representing the
inhibition by amygdala. The network has been trained to recognize face patterns. We tested the auto-associative memory function
with incomplete patterns, and we expected our model to perform the pattern completion function. The pattern completion perfor-
mance was negatively affected by the increase of the inhibition by amygdala. As the inhibition increased we observed an exponential
decay in the completion performance. The increase in information delay due to dendritical atrophy had even more severe consequen-
ces on the memory performance. We observed a shutting off of the auto-associative memory for time delays longer than 15 ms. In
further studies, our dynamic model will be improved to include the effects of stress on hippocampal neurogenesis.

Key Words: Hippocampus, auto-associative memory, stress, modeling.
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Insanlarda isitsel P3a Yanit Genligini Hedef-Yeni Uyaran Intervalleri Modiile Eder

Target-Novel Stimulus Intervals Modulate Auditory P3a Response Amplitude in Humans

Tolgay Ergenoglu, Berrin Maraslgil, Hiiseyin Beydag

Mersin Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Icel, Turkiye

OZET

Amacg: Yeni veya beklenmedik uyaranlar dikkati istem disi olarak tzerlerine ¢ekerek bir oryantasyon yaniti olusturur (1). Yenilik
paradigmasi; klasik bir oddball paradigmasindaki sik gelen standart ve nadir gelen hedef uyaranlar arasina beklenmedik, strekli degi-
sen ve nadir gelen hedef olmayan yeni uyaranlarin eklenmesiyle olusturulmus bir deneysel tasarimdir (2). Yenilik paradigmasi sirasin-
da elde edilen tipik olaya iliskin potansiyel (OIP) bileseni hedef olmayan yeni uyaranlara karsi ortaya cikan bir N2-P3a kompleksidir (3).
P3a yaniti, P3b'ye gére daha frontal yayilimlidir ve frontal lobun islevini yansittigi distindiltir (4). Frontal lobun aktivitesinin yani sira,
yeniligi yansitan OIP stirecleriyle iliskili olan hipokampus ve anterior singulat bélge de P3a’yi olusturan néronal yapilar arasinda yer al-
maktadir (5). Bu calismada, hedef-yeni uyaran interval degisikliklerinin isitsel P3a yaniti tzerine olan etkilerini arastirmayl amacladik.

Gereg ve Yontem: Calismamiza 14 saglikli géndillii (yaglar 19 ile 24 arasinda degisen) katildi. OiP'ler; isitsel yenilik paradigmasi
kullanilarak, 30 elektrot bélgesinden (10/20 elektrot yerlestirme sistemine gére) kaydedildi. Kullanilan isitsel yenilik paradigmasinda-
ki hedef ile yeni uyaranlar arasindaki intervaller rastlantisal bir sirayla 4, 6, 10, 14 s olarak degisiyordu. Her bir interval grubunda, ye-
ni uyaranlara yanit olarak elde edilen EEG dilimlerinin ayri ayri ortalamalari alindi. N2 ve P3a yanitlarinin genlik ve latanslari élctildd ve
ardindan tekrarlanan élctimler icin ANOVA testi ile analiz edildi.

Bulgular: istatistiksel analizler, tepeden-tepeye P3a genliklerinin, hedef-yeni uyaran intervalleri daha kisa olan ERP dilimlerinde an-
lamli olarak daha buytk oldugunu gosterdi (p< 0.001). Hedef-yeni uyaran intervalleri ile tepeden-tepeye P3a genliklerinin énden-ar-
kaya topografik dagilimi arasindaki etkilesim de anlamliydi (p< 0.001).

Yorum: Sonuglarimiz isitsel P3a genligini hedef-yeni uyaran intervallerinin modlile ettigini gostermektedir. Bu baglamda; yenilik
P3a analizlerinin hedef-yeni uyaran intervalleri g6z 6ntine alinarak yapilmasi, OIP bulgularina daha fazla 6zglilliik kazandirabilecektir.

Anahtar Kelimeler: Olaya iliskin potansiyeller, yenilik, N2, P3a.

ABSTRACT

Objective: Novel or unexpected stimuli induce the involuntary capture of attention and evoke an orienting response (1). The no-
velty paradigm is a modification of classical oddball task in which unexpected, ever-changing and, infrequent novel non-target stimu-
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li are inserted into the sequence of infrequent target and frequent standard stimuli (2). The typical event related potential (ERP) com-
ponent is a N2-P3a complex occurring in response to novel non-targets during the novelty paradigm (3). The P3a response is more
frontally distributed compared to P3b; it is thought to reflect frontal lobe function (4). Frontal lobe activity is not the only neural so-
urce for generation of P3a; hippocampal formation as well as anterior cingulate is associated with ERP processing of novelty (5). The
aim of this study is to investigate the effects of target-novel interval changes on the auditory P3a response.

Materials and Methods: Fourteen healthy volunteers (ages between 19 and 24 years) participated in the study. ERPs were recorded
with 30 electrodes (10/20 system) using an auditory novelty paradigm. Between target and novel stimuli intervals were randomly chan-
ged at 4, 6, 10, and 14 s. Obtained EEG trials from the responses to novel stimuli were separately averaged in each interval group. The
amplitude and latency of N2 and P3a responses were measured and then analyzed by repeated measures analyses of variance (ANOVA).

Results: Statistical analyses indicate that the peak-to-peak amplitudes of P3a were significantly bigger in the ERP trials with shor-
ter target-novel intervals (p< 0.001). Also, interaction of the target-novel intervals and antero-posterior distribution of the peak-to-pe-
ak P3a amplitudes was significant (p< 0.001).

Conclusion: Our results suggest that the target-novel intervals modulate auditory P3a amplitude. Therefore, the analysis of no-
velty P3a in conjunction with target-novel intervals can introduce further specificity to the ERP findings.

Key Words: Event related potentials, novelty, N2, P3a.
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Saglak Epileptik Hastalarin EEG Sinyallerinin Dogrusalsizlik Analizlerinin Lateralizasyon ile lliskisi

Relationship Between Nonlinear Analyses of the Epileptic EEG Signals Recorded From Right-Handed
Patients and Cerebral Lateralization
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OZET

Amag: Saglaklik-solaklik serebral lateralizasyonu gésterdiginden beynimiz fizyolojik ve anatomik olarak asimetriktir. Bu nedenle gtincel
arastirmalarda fizyolojik ve fizyopatolojik islevler beyin asimetrisi ile iliskilendirilmistir (1). Fizyolojik sistemlerin dogrusalsizlik analizlerinin bu
sistemlerin normal ve patolojik durumlari hakkinda bilgi verebilecedi anlasiimistir (2). Epileptik EEG sinyalleri lizerinde yapilan analiz ve kar-
silastirmalar sonucunda, hem normal hem de epileptik EEG egrilerinin kaotik 6zellikler gosterebildikleri saptanmis, ancak saglikli bireylere ait
EEG egrilerinin, epileptik hastalara gore daha kaotik oldugu gértilmusttir (3). Bu sonug epilepsi stirecinde beynin elektriksel aktivite varyas-
yonlarinda bir azalma olabilecegini ortaya koymus ve bu durumun da taniyi destekleyen bir &lclit olarak kullanilabilecegi ddistinlmdistdir.

Hastalar ve Yontem: Bu sunumda epileptik ndbet geciren ve gecirmeyen saglak hastalara ait sol frontopoler-sol alt frontal
(FP1-F7) ve sag frontopoler-sag alt frontal (FP2-F8) kanallarindan alinan EEG sinyallerinin Lyapunov Usteline bagli dogrusalsiziik
dereceleri incelenmistir.

Bulgular: Her kanal icin epileptik nébet gecirmeyen hastanin EEG sinyallerinin belli araliklarda hesaplanan en buyuk pozitif Lya-
punov (L1) Ustelinin, nébet geciren hastaninkine gére daha buyuk oldugu gdrdlmdstdir.
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Yorum: Her ikisi de saglak olan bu iki hastanin FP1-F7 EEG sinyallerindeki kaotik farkliliginin, bu hastalarin FP2-F8 kanallarindan
alinan EEG sinyallerinin kaotik farkliigindan daha bytik oldugu saptanmistir.

Anahtar Kelimeler: Serebral lateralizasyon, epilepsi, dogrusalsizlik analizi, el tercihi.

ABSTRACT

Objective: Since the hand preference represents cerebral lateralization, the brain is physiologically and anatomically asymmetric. The
current research on physiological and pathophysiological functions is associated with brain asymmetry (1). The nonlinear analysis can al-
so provide the normal and pathological structure of the physiological systems (2). Recently it has been shown that the both normal and
epileptic EEG signals had chaotic dynamics. Properly, the normal EEG signals are strongly chaotic than epileptic EEG signals (3). This re-
sult is considered as there is a variability loss in the brain’s electrical activity with the epilepsy and may support the diagnosis of disease.

Patients and Methods: In this presentation, the Lyapunov exponents of the left frontopoler-the left inferior frontal (FP1-F7) and
right frontal-right inferior frontopoler (FP2-F8) channels of the EEG signals recorded from both right-handed patients with the epilep-
tic seizure and seizure-free interval were investigated.

Results: It has been seen that the first positive Lyapunov exponents (L1) of patient with seizure-free interval were greater than
patient with epileptic seizure for the all channels.

Conclusion: Both of the two-handed patients in the chaotic diversity of FP1-F7 of the EEG signal, of these patients received FP2-
F8-channel EEG signals were observed to be larger than the chaotic diversity.

Key Words: Cerebral lateralization, epilepsy, nonlinear analyses, hand preference.
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Absans Epilepside Sitokinlerin Rolii

Role of Cytokines in Absence Epilepsy
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OZET

Amagc: IL-1B, TNF-a gibi sitokinler ve diger inflamatuvar mediyatérler nébet sirasinda beyinde hizla artar. Ayrica intraserebral IL-
1B uygulamasi prokonvtilzan etki olustururken, endojen IL-1 reseptdr antagonistinin (IL-1Ra) ¢esitli nébet modellerinde antikonvtilzan
etkisi g0sterilmistir. Strazburg kdkenli genetik absans epilepsili sicanlar (GAERS) spontan ve tekrarlayan diken-dalga desarjlarinin
(DDD) gértildugu en iyi genetik absans modellerinden biridir. Bu sicanlarda DDD’ler 30.- 40. glinlerde baslar ve 13. haftada blittin
GAERS'lerde DDD gdriilmeye baslar. Bu calismada mikroglia, astrositlerde aktivasyon ve IL-13 olusmasindaki yasa bagli degisiklikler
kontrol Wistar ve GAERS sicanlarda incelenmistir.

Gereg ve Yontem: Bu calismada erkek Wistar sicanlar [postnatal (PN) 21 glnltik, n=4; 3 aylik, n= 4] ve GAERS (PN21, n=4; 3
aylik, n=4) kullanildi. immtinhistokimya deneyleri icin sicanlar perflize edildikten sonra beyinler cikarildi ve beyin kesitleri (40 mm) ha-
zirlandi. Kesitler % 0.4 triton-X-100 ile permeabilize edildi ve %4 keci serumu ile 1 saat bloke edildi. Daha sonra kesitler primer anti-
korlar ile (astrositler icin GFAP, mikroglialar icin OX42 ve IL-1B) inklbe edildi. Yikanan kesitlere sekonder antikor eklendi. Peroksidaz
aktivitesi %0.03 3-3-diami-nobenzidin ve %0.003 hidrojen peroksit ile gériinr hale getirildi.

Bulgular: Yetiskin GAERS'lerin Wistar kontrol sicanlarla karsilastirildiginda korteks bélgelerinde IL-13 immtin boyanmasinin belir-
gin olarak arttigi saptanmistir. Ayni bélgelerde GFAP ile boyanan astrositlerin daha buytk oldugu ve boyanan hticre gévdelerinin dan-
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sitesinde géreceli bir artis gézlenmistir. Bu hipertrofik astrositler Wistar kontrol sicanlarin korteks bélgelerinde saptanmamistir. OX-42
ile boyanan mikroglial hticrelerin GAERS'lerde daha gticli bir sekilde boyandigi gézlenmistir. Yapilan én deneylerde IL-1f3 immuin bo-
yamalarinda genc ve eriskin GAERS'ler arasinda belirgin bir fark saptanmamistir.

Yorum: Bu sonuglar IL-1B'nin yetiskin GAERS'lerin korteksinde, astrosit ve mikroglia hticrelerinde olustugunu géstermektedir. IL-
1B'nin absans epilepsi patogenezinde rol oynayabilece@ini diistindtiren bu sonuglar anti-IL-1P etkisine sahip farmakolojik ajanlarin epi-
leptojenik mekanizmalarin aydinlatiimasinda kullanilabilecegi gérdstint desteklemektedir.

Anahtar Kelimeler: Absans, epilepsi, sitokinler.

ABSTRACT

Objective: Cytokines such as IL-13, TNF-a and related inflammatory mediators are rapidly synthesized in the brain during seizu-
res. Furthermore intracerebral administration of IL-13 has proconvulsant effects, whereas endogenous IL-1p receptor antagonist (IL-
1Ra) mediates potent anticonvulsant actions in various models of seizures. Genetic absence epileptic rats from Strasburg (GAERS) are
one of the best characterized models which display spontaneous and reproducible spike and wave discharges (SWDs). In these ani-
mals SWDs start at 30-40 days and all animals show SWD by 13 weeks. In this study we investigated age related activation of mic-
roglia, astrocytes and induction of IL-1B in non-epileptic Wistar rats and GAERS.

Materials and Methods: Male Wistar rats [postnatal (PN) 21 day old, n= 4; 3-months old, n= 4) and GAERS (PN21, n=4; 3
months old, n=4) were used in the experiments. For immunostaining the brains were removed after perfusion and brain slices (40
mm) were prepared. The sections were permeabilized with 0.4% Triton-X-100 and blocked in 4% goat serum for 1 hour. Sections
were then incubated overnight with primer antibodies against GFAP for astroglia, OX42 for microglia and IL-1[3. Next they were was-
hed in PBS and incubated in goat antimouse. Peroxidase activity was visualized by incubation with 0.03% 3-3-diami-nobenzidine and
0.003% hydrogen peroxide in PBS.

Results: There was an increase in IL-1(3 staining in the cortex of adult GAERS compared with adult Wistar animals. GFAP immu-
nostained astrocytes were bigger and exhibited a relative increased density of stained cell bodies in adult GAERS. These hypertrop-
hic astrocytes were not seen in the cortex from Wistars. Also OX-42 immunostaining was strongly enhanced in GAERS. There was
not significant difference in IL-1 immunostaining between young and adult GAERS.

Conclusion: These studies showed that this IL-13 produced both by microglias and astrocytes in adult GAERS. These results in-
dicate that IL-13 may play a role in developing absence epileptic seizures age-depended manner and anti-IL-13 pharmacological stra-
tegies can be envisaged to interfere with epileptogenic mechanisms.

Key Words: Absence, epilepsy, cytokines.
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Vazoaktif intestinal Peptidin Sican Deneysel Parkinson Modelinde Koruyucu Etkisinin Talamus
GABA Diizeyleri ve Beyin Mast Hiicre Mediyatorleri ile lliskisi

The Relationship Between the Protective Effect of Vasoactive Intestinal Peptide on Thalamic GABA
Levels and the Mediators of Brain Mast Cells of Parkinsonian Rats
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OzET

Amag: Parkinson hastaligi bugtin hentiz etkin bir tedavinin bulunamadigl, substantia nigra ve takibinde striatumda yogun dopa-
minerjik néron kaybina bagli nérodejeneratif bir hastaliktir. Uygulanan tedavilerde siklikla dnemli yan etkiler ortaya ¢ikmakta, néron
hasarinin altinda yatan olaylari durdurma ve yavaslatmada ise yarar sinirli kalmaktadir.

Yirmi sekiz aminoasitli endojen bir peptid olan vazoaktif intestinal peptidin PH'In tedavisi icin umut verici bir molekdil oldugu deney-
sel modeller tizerinde gdsterilmistir. vazoaktif intestinal peptid deneysel Parkinson modellerinde striatal dopamin dtizeylerini artirmadan
motor fonksiyon bozukluklarini geri ¢evirmis, néron 6limunu engellemistir. Vazoaktif intestinal peptid koruyucu etkisini, cok cesitli yol-
lar tizerinden g&sterebilmektedir. Etki mekanizmasindaki bir yolun da beyin mast hticreleri tizerinden olabilecedi ileri stiriiimektedir. Va-
zoaktif intestinal peptidin motor fonksiyonlardaki geri déndlirtict etkisi baglaminda, bazal gangliyonlarin kortekse ana ¢ikis noktasi olan
ventral anterior talamusta (VATh) gamma-aminoblitirik asit (GABA) dtizeylerine etkisi hakkinda bilgi bulunmamaktadir.

Gereg ve Yontem: Bu calismada, sicanlar lzerinde 6-hidroksidopamin (6-OHDA) ile olusturulan deneysel Parkinson modelinde,
vazoaktif intestinal peptidin VATh ntikleusundaki GABA dlzeylerine, dopaminin metabolizmasina etkisi icin, striatumdaki dopa-
min/DOPAC dtizeylerine etkisi arastirilmistir. Ayrica, beyin mast hiicreleri icerikleri: NGF, RMCPII, serotonin ve heparin molekdilleri icin
immtinhistokimyasal isaretleme ile incelenmistir.

Deneyler her iki seks grubundan 48 adet, 2-3 aylik sicanlar kullanilarak 6 grup Czeride yapilmistir. Gruplar: G1 Kontrol 1 (dopa-
min ve DOPAC), G2. Kontrol 2 (GABA), G3. 6-OHDA-1 (dopamin ve DOPAC), G4. 6-OHDA-2 (GABA), G5. Vazoaktif intestinal peptid
ile tedavi edilen (dopamin ve DOPAC) G6; vazoaktif intestinal peptid ile tedavi edilen (GABA). Vazoaktif intestinal peptid (Sigma, USA)
intrastriatal 6-OHDA mikroenjeksiyonundan 1 saat sonra 15 guin boyunca iki gtinde bir IP uygulandi (25 ng/kg).

GABA, dopamin ve DOPAC dtizeyleri stereotaksik sistem altinda beyinde mikrodiyaliz ile elde edilen érneklerde HPLC yéntemi ile 6l-
clilmdsttir. Sicanlarin motor fonksiyonlari rotametre ile kayitlanmistir. isaretlenmis mast hticreleri floresans mikroskop altinda sayilmistir.

Bulgular ve Yorum: Vazoaktif intestinal peptidin dopamin metabolizmasini artirmadigdi, VATh GABA dtizeylerinde (6-OHDA) uy-
gulamasi sonucu gézlenen anlamli azaltmayi geri déndtrdigu, NGF ile isaretlenen mast hticre oranini yukselttigi gézlenmistir. Bazal
gangliyon devrelerinde bugtin bilinenlerin disinda aydinlatiimayi bekleyen farkli kompleks baglantilarin olabilecegi dustindilebilir. Vazo-
aktif intestinal peptidin motor fonksiyonlar tizerinde gdzlenen iyilestirici etkisinin, VATh GABA dlizeyleri tizerinden, néronlari koruyu-
cu etkisinin mast hticresi kaynakli NGF tizerinden olabilecegi distintiimektedir.

Anahtar Kelimeler: Parkinson, mikrodiyaliz, vazoaktif intestinal peptid, mast hticresi, NGF, GABA, dopamin, DOPAC.

ABSTRACT

Objective: Parkinson’s disease is a common neurodegenerative disorder with no effective treatment, characterized by massive
degeneration of dopaminergic neurons in the substantia nigra and the subsequent loss of their projecting nerve fibers in the stri-
atum. Current available treatments, frequently inducing major side effects, have a limited beneficial effect in halting and slowing
down the progression of the underlying neurodegenerative process.

Vasoactive intestinal peptide (VIP), a 28-amino acid endogen peptide, has been showed on animal models of PD as a promising
candidate for treatment of PD. VIP reduced neuronal death and reversed motor deficits without altering decreased dopamine levels
in striatum. The mechanisms of protective effect of VIP may be miscellaneous. One of the suggested mechanisms has been that ne-
urotrophic mediators of brain mast cells might be involved. In addition, there is no report regarding whether VIP changes gamma-
aminobuturic acid (GABA) levels in ventral anterior thalamus (VATh) while restoring motor function deficits.

Materials and Methods: In the present study, in order to clarify the role of VIP on dopamine metabolism, effects of VIP on GA-
BA levels of VATh, and dopamine/DOPAC levels in the striatum, were examined in experimental rat PD model induced by 6-hidrok-
sidopamine (6-OHDA). The granular contents of brain mast cell such as NGF, RMCPII, serotonin and heparine were examined by using
immunohistochemical staining techniques.

48 Young adult Sprauge-Dawley rats were used. Animals were divided into six groups: Group |, sham operated (for dopamine and
DOPAC ); Group Il, sham operated (for GABA); Group Ill, 6-OHDA leisoned (for dopamine and DOPAC); Group IV, 6-OHDA leisoned
(for GABA); Group V, VIP treated (for dopamine and DOPAC); Group VI, VIP treated (for GABA). VIP (Sigma, USA)-injected (25 ng/kg)
every 2 days throughout 15 days. The first i.p. injection of VIP was made 1 h after the intrastriatal 6-OHDA microinjection.

Modified HPLC methods were used for the measurement of Dopamine, DOPAC and GABA levels in microdialysates that collec-
ted from related regions of rat brain in-vivo. Motor responses were recorded by PC based rotationmeter, and immunohistochemically
stained mast cells were counted on a flourescence microscobe.

Results and Conclusion: The present results show that VIP significantly increases in VATh GABA levels reduced by 6-OHDA app-
lication, and increase in the rate NGF immunostaining mast cells, and does not alter dopamine metabolism. It could be suggested
that there are some complex circuits other than the known ones in basal ganglia waiting to be revealed. It is also concluded that the
protective effect of VIP on motor functions are possibly related with increased VATh GABA levels, and its neuroprotective actions
may be via NGF released from brain mast cells.

Key Words: Parkinson, microdialysis, vasoactive intestinal peptide, mast cell, NGF, GABA, dopamine, DOPAC.
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ilerive Dogru Bozucu Etkiden Kurtulma ve Bunun Yénetici Fonksiyonlarla Olan iliskileri: Tiirk
Cocuklarinda Gelisimsel Bir Calisma

Release From Proactive Interference and its Relations to Executive Functions: A Developmental
Study on Turkish School Children

Giilten Unal

Orta Dogu Teknik Universitesi, Enformatik Enstitisu, Bilissel Bilimler Anabilim Dali, Ankara, Turkiye

OzZET

Amacg: Bu calismanin amaci; ileriye dogru bozucu etkiden kurtulmanin gelisimini ve bunun diger yonetici isler bellek fonksiyonlar-
la olan iliskilerini incelemektir (1).

Hastalar ve Yontem: Calismaya 101 ilkokul 6grencisi (6-12 yas araliginda) ve 20 geng yetiskin (22-30 yas araliginda) katilmistir.
Arastirmada kullanilan Kategorisel Serbest Hatirlama Testi 3 farkli kategoriden (hayvanlar, meyveler, giysiler) 12 adet kelime icermek-
tedir. Bu testin amaci cocukluk dénemi boyunca hem ileriye dogru bozucu etkiden kurtulma &riintistintin hem de kategorize edebil-
me yeteneginin gelisimini incelemektir.

Bulgular: Sonuglarimiz kategorize edebilme yeteneginin ve ileriye dogru bozucu etkiden kurtulma értintdstintin 1. siniflarda bile
bulundugunu géstermistir. Genel olarak hafiza araligi yasla beraber artarken, ileriye dogru bozucu etkiden kurtulma faktértinde ve
kategorizasyonda énemli bir gelisme olmamistir (2). Yine de, kategoriye bagl ve genel olarak listeye bagli hafizalar arasinda yasa bag-
I deg@isken bltlinlestirme ortinttileri g6zlemlenmistir. Erkek ve kiz 8grenciler serbest ve sirali hatirlamada farkli gelisimsel egilimler g6s-
termislerdir. Ek olarak yapilan testlerin (fonolojik isler bellek kapasitesini dlgmek igin Kelime Araligi Testi, hem kategorize edebilme ye-
tenegdini hem de yonetici isler bellek fonksiyonlarini lgmek icin Wisconsin Kart Eslestirme Testi, yonetici ve karmasik isler bellek fonk-
siyonlarini incelemek icin Dinleme Araligi Testi) sonuglari ¢ocuklarin yasa bagl olarak gelistigini géstermektedir. Kategorisel Serbest
Hatirlama Testinde élclildtigu éngdriilen genel hafiza kapasitesini en fazla Kelime Araligi Testinden alinan puanlarin kestirdigi gézlen-
mistir; fakat listedeki siraya uygun olarak hatirlama kapasitesini en iyi Dinleme Araligi Testinin tahmin ettigi gértimustr.

Yorum: Bu bulgular Kelime Araligi Testinin fonolojik isler bellek araligini, Dinleme Araligi Testinin de karmasik isler bellek ve y&-
netici fonksiyonlari élctligu gordsu ile uyumludur (3). Yetiskinler, ileriye dogru bozucu etkiden kurtulma &riintlisi disinda ¢ocuklara
gdre her deneyde daha basarili olmuglardir. Yetiskinlerde, ileriye dogru bozucu etkiden kurtulma éruintlstintin gézlenmemesi duru-
mu uyaricl listesinin kisa olmasindan kaynaklanabilir.

Anahtar Kelimeler: ileriye dogru bozucu etkiden kurtulma, kategorisel serbest hatirlama testi, kategorizasyon, bilissel gelisim,
yonetici fonksiyonlar.

ABSTRACT

Objective: The aim of this study was to investigate the development of release from proactive interference (RPI) and its relati-
ons with executive working memory functions (1).

Patients and Methods: 101 Turkish primary school children (aged 6-12 years) and 20 young Turkish adults (aged 22-30 years)
participated in the study. The main task, the Categorical Free Recall Test, comprised 12 items from 3 different categories (animals,
fruits, clothes). The purpose of the main task was to examine both the development of the RPI pattern and the categorization abi-
lity during childhood.

Results: As our results showed, the categorization ability and the RPI pattern were already present in the 15 graders. Although
overall memory span increased with age, there was no significant development for the categorization and the RPI effect (2). Howe-
ver, varying patterns of integration between category-based and overall list-based memory was observed across age. Male and fe-
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male students showed different developmental trends for free vs. serial recall. The results of additional tasks, namely the Word Span
Test (WST, to measure the phonological WM capacity), the Wisconsin Card Sorting Test (WCST, to measure the categorization abi-
lity and executive WM functions), and the Listening Span Test (LST, to examine executive and complex WM functions), indicated that
the performance of the children improved with age. Overall memory capacity in the main task was best predicted by the WST; ho-
wever, memory of serial position was best predicted by the LST.

Conclusion: These findings are in accordance with the view that the WST measures the phonological working memory span,
whereas the LST measures complex working memory and executive functions (3). The adults were better on all tasks than the child-
ren except for the RPI pattern. The lack of a consistent RPI pattern for the adults may be due to the relatively short stimulus list.

Key Words: Release from proactive interference, categorical free recall test (CFR-Test), categorization, cognitive development,
executive functions.

KAYNAKLAR/REFERENCES
1. Cermak LS, Sagotsky G, Moshier C. Development of the ability to encode within evaluative dimensions. J Exp Child Psychol 1972;13:210-9.
Gathercole SE. Cognitive approaches to the development of short-term memory. Trends Cogn Sci 1999,3:410-9.

Alloway TP, Gathercole SE, Pickering SJ. Veerbal and visuospatial short-term and working memory in children: Are they separable? Child Dev
2006,77:1698-716.

Deneysel Epilepsi ve Kaos Teorisi: Penisilin Modeli Ornegi

Experimental Epilepsy and Chaos Theory: Example of the Penicillin Model

Sinan Canan’, Derya Yilmaz®

1 Baskent Universitesi Tip Fakiiltesi, Fizyoloji Anabilim Dali, Ankara, Trkiye
2 Baskent Universitesi Teknik Bilimler Meslek Yiksekokulu, Ankara, Turkiye

OzET

Kaos kurami son yillarda bircok farkli bilim dalinda uygulama alani bulan bir konudur. Ozellikle rastgele (stokastik) gériinen sinyaller
lizerinde yapilan incelemelerde, bu tip sinyallerin aslinda bir¢ok faktértin kontrolti altinda bulunan karmasik bir dinamik sergiledikleri géril-
mektedir. Bu calismada, yaygin kullanilan bir deneysel epilepsi modeli olan penisilin kaynakli deneysel epilepside kaotik davranisi tespit et-
mekte kullanilan poptiler bazi hesaplamalarin etkinligi ve deneysel epilepside muhtemel kullanim alanlari degerlendirildi.

Calismamizda Uretan anestezisi altinda intrakortikal (n= 3) ve intraperitoneal (n=5) yoldan penisilin uygulamasi yapilmis hayvan-
larla, uyanik kontrol hayvanlarindan (n=5) alinan elektrokortikogram (ECoG) kayitlari kullaniimistir. Penisilin uygulamasi yapiimis hay-
vanlara ait kayitlar; bazal aktivite, penisilin enjeksiyonu sonrasi dénem ve btiytk genlikli dikenlerle kendini gosteren epileptik donem
olarak tce ayrilmistir. Her bir déneme ait isaretler ve kontrol verileri tizerinde, kaotik analiz uygulanarak, zaman gecikmesi (time de-
lay), ilinti boyutu (correlation dimension) ve en buiytik Lyapunov Usteli (the largest Lyapunov exponent) gibi parametreler hesaplan-
mis olup, sayisal olarak ve grafikler araciligiyla gérsel bakimdan karsilastirimistir.

Yapilan degerlendirmelerde, incelenen tiim dénemlerin degisik derecelerde kaotik 6zellikler géstermekte olduklari gérilmektedir.
Penisilin uygulamasi yapiimis hayvanlarin bazal aktivite déneminde, anestezi uygulanmamis kontrol grubuna gdre; Lyapunov Usteli de-
gerlerinde bir artis yani sistemin éngortilebilirliginde bir azalis gézlenmekte, ilinti boyutunda gérilen azalma da sistemi yéneten de-
giskenlerin sayisinda bir azalisa isaret etmektedir. Penisilin enjeksiyonundan sonra, penisilin dncesi duruma gore, sistemin davranisin-
da etkili olan parametrelerin sayisinda azalis ve sistemin éngdérlebilirliginde artis gordlmektedir (ilinti boyutu ve Lyapunov Ustelinde
azalma). Epilepsi déneminde ise sistemi yoneten parametrelerin sayisi daha da azalmakta (ilinti boyutu azalmaya devam etmistir), ay-
ni zamanda sistemin éngdrdilebilirliginde de azalislar gériilmektedir (Lyapunov Usteli artmistir). Epileptik dénemdeki Lyapunov Usteli
degerleri, penisilin dncesi doneme ait (bazal aktivite) dederlerden de oldukca buyuktur. Yani epilepsi doneminde, penisilin dncesi du-
ruma goére, sistemin ngérdilebilirligi ve sistemi idare eden degisken sayisi azalmaktadir.

Beyindeki patofizyolojik stireclerde kaos dtzeylerinin sayisal olarak gdsterilebilir bir oranda degisebildigi ve genel olarak patolo-
jik stireglerin, sistemin éngdrtilebilirligi ve sistemi yoneten parametrelerin sayisinda degisime sebep oldugu bilinmektedir. Bu ¢alis-
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madaki bulgular da, diger bir ¢cok ¢alismada oldugu gibi, kaos kurami matematik modellerinin beyin dalgalarinin ileri diizey analiz-
lerinde yeni parametreler olarak kullanilabileceklerini dustindtirmektedir.

Anahtar Kelimeler: Penisilin epilepsisi, kaos kurami, dogrusal olmayan zaman serisi analizleri.

ABSTRACT

Chaos theory is a multidisciplinary research area concerning very different fields of science. Investigations made on some se-
emingly stochastic (random) signals or processes revealed that such behavior moslty display complex dynamics driven by a wide ran-
ge of factors. In this study we attempted to investigate the efficiency and applicability of some widely used mathematical tools for
the determination of chaotic behavior in penicillin-induced experimental epilepsy.

Electrocorticogram (EcoG) recordings were used in this study was obtained from awake animals (n=5) and intraperitoneally (n=
5) and intracortically (n= 3) penicillin-injected anesthetized animals. Recordings obtained from penicillin groups were divided into
three different zones as: basal activity, latent period following penicillin injection and the epileptiform activity period, in which the
spike activity reached to its peak. Some popular chaotic time series analysis methods including time-delay, correlation dimension and
the largest Lyapunov exponent were estimated and compared between groups numerically and graphically.

Results suggest that different periods of brain activity display different levels of chaotic properties. The basal acitivity of aneste-
tized penicillin groups display an decreased predictability (higher largest Lyapunov exponents) and decreased number of driving fac-
tors involved (decreased correlation dimension values) when compared to awake control animals. Penicillin injection leads to a dec-
rease in the number of parameters driving the system (decreased correlation dimension) and an increase in the predictabilty of the
system (a decrease in the Lyapunov exponent), compared to pre-penicillin, basal activity regions. In epileptiform activity period, ho-
wever, driving factors decreased even more while the predictability of the system decreased (an increase in the Lyapunov exponent)
compared to the previous episodes. The largest Lyapunov exponents obtained from epileptic activitiy were found higher than basal
activity too. In conclusion, the predictability and the number of factors affecting the dynamics of EEG generators appears to be dec-
reased in epileptiform activity period, compared to basal brain activity.

It has been known that the chaotic parameters of electrophysiological signals change in a detectable fashion during the pathoph-
yisological processes and such processes accompanied by some changes in the levels of predictability and complexity in certain physi-
ological signals. Results of our study also suggest that mathematical methods of chaos theory might be used as complementary to-
ols for advanced analysis of electrophysiological signals of the brain, as suggested by the previous literature.

Key Words: Penicillin-induced epilepsy, chaos theory, nonlinear time series analysis.
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