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Atipik Antipsikotik Risperidon Sistemik Kanabinoidlerin Analjezik Etkisini
Spinal Diizeyde Inhibe Etmektedir

Atypical Antipsychatic Risperidone Blocks Systemic Cannabinoid Induced Antinociception at the
Spinal Level
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OZET

Amag: Kronik risperidon uygulamasi beyinde CB1 reseptérlerini artirmaktadir, Antipsikotik risperidonun kompetitif 5-HT2A ve D2
reseptér antagonisti 6zelliginin yaninda S-HT7 reseptdrlerini irrrevesibl olarak inhibe ettigi gdsterilmistir. Spinal 5-HT2A, 5-HT7 ve 5
HT1A reseptérlerinin baz analjeziklerin etkisinde Snemi bilinmektedir. Calismamizda kanabinoidlerin analjezik etkisinde spinal uygu-
lanan risperidonun etkisini kompetitif 5-HT1A, 5-HT2A ve D2 antagonistleri ile karsilagtirmali olarak degerlendirdik.

Gerec ve Yontem: Analjezi Balo-C farelerde tailflick ve hot plate testi ile degerlendirildi. Gruplar n= 8 olarak belirlendi. CB 1 re-
septdr agonisti ACEA, CB1 ve CB2 agonisti WIN 55, 212-2 ve CB2 reseptdr agonisti GW405833 sistemik olarak verildi. Kanabinoid
agonistlerin verilmesinden 30 dakika sonra D2 antagonisti klorpromazin, 5-HT2A antagonisti ketanserin, 5-HT1A antagonisti VWWAY
100635 ve risperidon intratekal uygulandi. CB1 reseptér antagonisti rimonobant IP olarak kanabinoidlerden 30 dakika dnce uygulan-
di. istatistik karsilastirma 2 yénli varyans analizi ve Bonferroni ile yapildr.

Bulgular: WIN 55, 212-2 (1, 3, 5 ve 10 mg/kg, IP) ve ACEA (5, 10 ve 15 mg/kg, IP) tailflick ve hot plate testinde doza bagl
analjezik etki g&sterdi ve bu etki rimonobant (5 mg/kg, IP) 6n tedavisi ile inhibe oldu (p< 0.05). G\W405833 analjezik etki olusturma-
di. intratekal olarak uygulanan risperidon (10 pg) ve ketanserin (10 ug) WIN 55, 212-2 (3, 5 ve 10 mg/kg) ve ACEA'nIN (10 mg/kg
ve 15 mg/kg) olusturdugu analjezik etkiyi tamamen bloke ederken, klorpromazin (10 pg) ve WAY 100635 (10 ug) etki gdstermedi.

Yorum: Kanabinoidler CB1 reseptér aracih santral analjezik etki gdstermekte ve bu etkide spinal 5-HT7 ve 5-HT2A reseptdrleri
énemli rol oynamaktadir. Risperidon 5-HT7 ve 5-HT2A reseptdrlerini birlikte antagonize ederek kanabinoidlerin analjezik etkisini dnle-
mektedir.

Anahtar Kelimeler: 5-HT7 reseptér, kanahinoid, 5-HT2A reseptdr, serotonin, analjezi, CB1 reseptér, CB2 reseptdr, agr, spinal.

ABSTRACT

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

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

Results: WIN 55, 2122 (1, 3, 5 and 10 mg/kg) and ACEA (5, 10 ve 15 mg/kg) produced dose dependent antinociception, vvhich
were reversed by selective rimonobant (5 mg/kg). GW405833 did not produce antinociception. Intrathecally administration of rispe-
ridone, ketanserin, but not WAY 100635 and chlorpromazine blocked both WIN 55, 212-2 (3, 5 ve 10 mg/kg) and ACEA-nd uced
(10 and 15 mg/kg) antinociception.

Fw Turk Norol Derg 2010:1B(Ek 1):103-126



SOZEL BILDIRILER / ORAL PRESENTATIONS

Conclusion: Systemically administered cannabinoids activates descending serotonergic pathways via CB1 mediated mechanism
and exert a central antinociceptive effects involving spinal 5-HT7 and 5-HT2A receptors. Spinally administered risperidone attenuated
systemic cannabinoid-induced antinociception through blockade of 5-HT2A an/or 5-HT7 receptors.

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

Nikotin ile Olusturulan Sarth Yer Tercihinde Gériilen Bireysel Farkhliklarda
DRD1a ve DRD2 Gen Ekspresyonlarinin Rolii

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

Amag: Nikotin de dahil olmak tzere, pek ¢ok kétdye kullanilan madde icin édiil mekanizmasinin temelinde belirli beyin bélgele-
rinde sinaptik dopamin konsantrasyonlarinin artmas yatmaktadir. Bagimlilik yapici maddeler beyindeki etkilerini farkli reseptérler tize-
rinden gdsterir. Dopamin D1 ve D2 reseptérlerinin (D1R ve D2R) maddelerin bagimlilik yapici ézellikleri agisindan énemli rol oynadik-
lari &ne surtlmdstdr. Nikotin bagimlihigi sdrecinde gdérilen bireysel farkliliklardan étdird, calismamizda D1R ve D2R kodlayan genlerin

(DRD1a ve DRD2) sarth yer tercihi (SYT) kullanilarak olusturulan nikotin sartlamasindaki bireysel farkliliklarda oynadign roltin arastinil-
masl amaglanmistir.

Gereg ve Yontem: Bu amaca ydnelik olarak, dg bdlmeli SYT diizeneginde eriskin erkek Sprague-Dawley sicanlara 0.2 mg/kg sub-
ktan nikotin uygulamasi yapilarak sartlama saglanmis ve hayvan secimi yapilmistir. Seanslar sonrasi dekapitasyonu takiben; frontal
korteks (FC), korpus striatum (CS) ve ventral tegmental alan (VTA)'dan total RNA izolasyonu yapilmistir. Nikotin “tercih eden” ve "et-
meyen” sicanlardan elde edilen érneklerde DRD1a ve DRD2 mRNA duzeyleri qPCR ile &lctlmuistiir,

Bulgular: VTA'da nikotin tercih eden hayvanlarda etmeyenlere gére DRD2 mRNA ekspresyonu anlamli olarak yiksek bulunmus-

tur. Hem tercih eden hem de etmeyen gruplarda kontrole gdre DRD1a mRNA dizeyleri CS ve VTA'da kontrole gére anlamli olarak
yuksek olmakla beraber, tercih gruplar arasinda fark yoktur.

Yorum: Sonuglanmiz VTA'da artmig DRD2 mRNA dlizeylerinin bireysel sartlanma farkliliklar, DRD1a mRNA'nin artmis dtizeyleri-
nin ise nikotin uygulamasinin kendisi ile iliskili olabilecegini gstermektedir.

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

ABSTRACT

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

Materials and Methods: To elucidate this effect and underlying mechanisms of the conditioning aspects of nicotine, nicotine-
induced CPP was assessed in Sprague Dawley rats using a three-chambered CPP apparatus and a biased design. 0.2 mg/kg nicotine
was administered sc in CPP paradigm. Following decapitation, total RNA was isolated from frontal cortex (FC), corpus striatum (CS)

and ventral tegmental area (VTA). DRDTa and DRD2 mRNA levels were measured with employing gPCR method in samples of “nico-
tine preferring” and "non-preferring” animals.

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

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

Retinoik Asidin Sicanlarda Rotenon ile Olusturulan Parkinson Hastaligi Modeline Etkisi

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

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

Gereg ve Yéntem: Model olusturmak icin Wistar sicanlara yag icerisinde emdilsifiye edilen Rotenon 2.5 mg/kg dozunda, 1 mL/kg
hacimde, cilt altina gtinde 1 defa, 70 glin boyunca enjekte edildi. Kontrol grubuna vehikdl olarak yag (1 mL/kg) uygulandi. Parkin-
son hastaligi sican modelini degerlendirmek icin lokomotor aktivite, hareketsiz kalma stiresi (dikey tel testi) dlclimu ve genel davranis
analizi 10 gtinde bir uygulandi. Model olustuktan sonra, silindir test, adimlamaya baslama ve adimlama sureleri Slctildd. Rotenon uy-
gulanan hayvanlar 70. guin sonunda rastgele 3 gruba (n= 7) ayrildi. Birinci grup 70. gun sonunda beyin dopamin duzeylerinin Slcu-
mti icin anestezi altinda sakrifiye edilirken, 2. ve 3. gruplara sirasiyla 1 mg/kg retinoik asit ve vehikul 15 gunltik stireyle uygulandi. Te-
davi bitiminde ttim davranis testleri tekrarlanarak tedavi éncesiyle farklari karsilastirildi. Deney bitiminde siganlar sakrifiye edilerek bey-
nin striatum, hipokampus ve hipotalamus bélgelerinde HPLC ile dopamin duzeyleri dlguildi.

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

Sonug: Retinoik asitin bazi davranigsal parametrelerde olumlu etki gGstermesine ragmen, striatal dopamin duzeylerinde anlamli
bir artis olusturmamasi bu modelde tedavi edici etkisinin yetersiz cldugunu ya da kullanilan dozun yetersiz olabilecegini disdindurmek-
tedir. Bu ytizden yapilacak doz-cevap calismalar olasi etkilerin ortaya konulmasinda agiklayici olabilir.

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

ABSTRACT

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

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

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

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

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

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

Ozlem Demir, Adife Ozden, Isil Aksan Kurnaz
Yeditepe Universitesi, Genetik ve Biyomihendislik Balumi, Istanbul, Turkiye

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

OZET

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

Gereg¢ ve Yontem: Elk-1 proteininin degisik fosfo-formlarinin U-87 gliyoblastoma hicrelerinde sentrozom, i§ iplikgikleri ve DNA
ile lokalizasyonlari immtnofloresan boyama metodu ve konfokal mikroskobu ile incelenmistir. Ayrica, hticreler degisik kinaz ve motor
protein inhibitorleri ile inkibe edildikten sonra Elk-1 proteinin lokalizasyonundaki degisiklikler yine ayni teknikle analiz edilmistir. Son
olarak Elk-1 proteinini ifade eden plazmid DNA'sinda hedef bélgeli mutasyon meydana getirilerek, bu bélgelerin fonksiyonel islevleri
anlagilmaya calisilmistir.

Bulgular: Elde ettigimiz bulgulara gére, 5383 fosforlanmasi, Elk-11 sentrozom, ig iplikcikleri ve sitokinez plagina ydnlendirirken,
T417 fosforlanmasi Elk-1'in profaz ve metafaz safhalarinda kromozomlara bagl kalmasina sebep olmaktadir. Yine ayni sekilde, hiic-
relere kinaz ve motor protein inhibitérleri verildiginde, P-383-Elk-1 DNA Uzerinde kalmakta ancak P-417-Elk-1'in lokalizasyonu degis-
memektedir. Yaptgimiz mutasyon analizlerinde de S383 fosforlanmasinin proteinin ig iplikgikleri tzerindeki harekette etkili oldugu ve
buna ek olarak T133 fosforlanmasinin proteinin sitokinez plagina hareketinde énemli oldugu bulunmustur.

Yorum: Sonuglarimiz, bir transkripsiyon faktérintn sadece gen ifadesinde degil, hicredeki dinamik isleyiste de 6nemli roller oy-
nayabilecegini gdstermektedir. Kanser tedavilerinde kullanilan bircok mitotik kinaz, motor protein ve mikrotlbdl inhibitérleri géz énu-
ne alindiginda, Elk-1 gibi cogalmay degisik mekanizmalarla kontrol edebilen proteinlerin ileride hedef olarak segilmesi, ozellikle ok
hizli ilerleyen gliyoblastoma ve diger kanser tlirlerinde kemoterapide basanyr artiracaktr.

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

ABSTRACT

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

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

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

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

Key Words: Elk-1, confocal microscopy, glioblastoma, mitosis, phosphorylation.
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Arka Kik Ganglionu Néronlarinda Hasar Sonrasi Lasemi inhibe Edici Faktor Artisinin Arastiriimasi

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

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

Gereg ve Yontem: AKG kesit ve hticre kiiltlrlerinde LIF ve LIF reseptér immtinohistokimyasi yapildi. Ayrica kesit ve hticre kdiltir-
lerinde Floresan In Situ Hibridizasyon (FISH ) ile LIF ve LIF reseptdrintin mRNA'sinin varligi arastirildi.

Bulgular: En ytiksek LIF ve LIF reseptérl imminoreaktivitesinin kulttird yapildiktan sonra in vitro ortamda 3 gtin bekletilen hiic-
relerde, en dustk immtinoreaktivitenin ise kontrol grubu AKG kesitlerinde oldugu gézlendi. FISH yapilan tlim deney gruplarinda LIF
mMRNA's| tespit edildi.

Yorum: Periferik sinir hasarindan sonra Schwann hticrelerinde LIF'in artti§i ve AKG néronlarina retrograd olarak tasindidi ancak
bu tasinmanin 3 glinti buldugu bilinmektedir. Literatdirde ilk kez, bu calisma LIF'im primer duyu néronlarinca sentezlendigini ve bu sen-
tezi periferal sinir hasarinin artirdigini géstermektedir.

Anahtar Kelimeler: Arka kék ganglionu, FISH, LIF.

ABSTRACT

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

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

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

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

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

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

Amag: Glukoz, serebral enerji metabolizmasinin temel ve neredeyse tek karbon kaynad olarak bilinir, Glukolizi sadece astrositle-
rin gerceklestirdigi ve sonucta olusan laktatin ise néronlara taginarak sinir hiicrelerinde oksijenli solunuma sckuldugu hipotezler ara-
sindadir. Ayrica uzun yillardir laktatin beyin hticreleri igin zararli bir yan-trdin oldugu distintilmesine ragmen, aslinda laktatin néronlar
tarafindan enerji kaynagi olarak kullanilabildigi yakin zamanda belirlenmistir. Buna paralel olarak da astrositler ile néronlar arasinda
bir “laktat képrusi” hipotezi 6ne stirtimuistuir.

Gerec ve Yéntem: Bu calismada sinir hicresi ve astrositlerdeki enerji metabolizmasina ait geleneksel gords ve astrosit-sinir
hticresi laktat kopriist (ANLK) hipotezine gére gelistirdigimiz 2 farkl model, COPASI programi kullanilarak calistinlmis ve karsilas-
tinlmistir.

Bulgular: ATP dretiminin Astrosit-Néron laktat képristine gére tasarlanan 2. modelde 1. modele gore daha fazla oldugu belir-
lenmistir,

Yorum: Bu sonuglar, astrositler ve néronlar arasinda laktat iletimi oldugu yontindeki gérist destekler niteliktedir.

Anahtar Kelimeler: Astrosit, néron, laktat, hipoksi.

ABSTRACT

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

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

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

Conclusion: The results of this study supports the presence of the lactate shuttle between the astrocytes and the neurons.
Key Words: Astrocyte, neuron, lactate, hypoxia.
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Metal-Gaz ivnn implante Edilmis Biyobozunur Polimerlerde Sinir Hiicresi Tutunma
Davranislarnin Incelenmesi

Neural Cell Attachment Studies on Metal-Gas Hybrid lon Implanted Biodegradable Polymers
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OZET

Amag: Bu calismada, metal-gaz iyon implantasyon teknigi ile biyobozunur polimerler UGizerinde hiicre tutunma davranislar baki-
mindan en elverisli ylizey arastirlmistir.

Gereg ve Yontem: Yuzey olarak, laktik asit tlrevi polimerlerden Poly L-Lactide (PL), Poly -DL- Lactide Glycolide (PDLG), Poly Cap-
rolactone (PCL) érneklerle ve kitosan numuneler ile calisiimigtir, Biyobuur polimerler ylzeyler tizerinde néral hiicre bytimesini tetikle-
yebilen ylzeylerin olusturulmasi, sinir rejenerasyonu ve yapay sinir aglarinin olusturulmasi gibi cesitli konularda énemli uygulama alan-
larina sahiptir. Bu anlamda, bu calismada biyobozunur polimerik ylizeyler tzerinde Metal-Gaz Vakum Ark (MEVVA) teknigiyle Ag ve
C ion implantasyonu tekniklerinden yararlaniimistir, Ornekler 1015 ion/cm? doz ve 30 kV ekstraksiyon voltaj degerleriyle implante edil-
mistir. lyon yizey calismalari igin FTIR ve Raman spektrometre teknikleri kullanilmistir. Biyobozunur polimerik yiizeylerde Ag ve C imp-
lantasyonunun hicre tutunmas Uzerindeki etkilerini incelemek Gzere in vitro sinir hiicre kiiltiird calismalan PC12 ve Kelly model htic-
re dizileriyle gergeklestirilmistir. Yizey Uzerine hicre tutunmalar Taramali Elektron Mikroskobu (SEM) ile gérintilenmistir.

Bulgular ve Yorum: Kontak aci dlctimleri ve spektroskopik analizler ylizeylerin implantasyon sonrasi defistigine isaret etmekte-
dir. PCL ve Chitosan ytizeyler implantasyon sonrasi hidrofobik dzellik kazanirken PDLG yiizeylerde ayni degisim izlenmemistir. PDLG
ytizeyler belirlenen doz ve enerjide implantasyon sonrasi hidrofil &zellik géstermeye devam etmektedir. Asimetrik PLA &rneklerde de
implantasyon sonrasi hidrofobik 6zelliklerde artis dikkat cekicidir. Bu &zelliklerin hticre tutunma davranislari Gzerine olumlu etkileri ta-
ramali elektron mikroskobu gérintilerinden incelenmistir.

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

ABSTRACT

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

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

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

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

Volumetric Analysis of Vertebral Hemangiomas: A Retrospective MRI Study
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OZET

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

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

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

Yorum: Vertebral hemanjiyomlar arasinda radyolojik &zellikler agisindan belirli hacimsel farkliliklar bulunmaktadir. Bu calismada,
hemanjiyomun yerlesimi, &zellikleri ve hacminin bilinmesinin hastanin anamnez ve klinik semptomlarini daha iyi anlamaya yardima
olacagd dustntlmektedir.

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

ABSTRACT

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

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

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

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

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

Fetus Dissections for Examining Peripheral Nervous Anatomy and its Variations
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OZET

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

Gerec ve Yontem: Anatomi Anabilim Dali fetus kolleksiyonunda bulunan %10’luk formaldehit kullanilarak tespit edilmis, gebelik
yaslar 13-40 haftalar arasinda degisen, dis géruntmlerinde malformasyon bulunmayan fetuslar tzerinde calisildi. 200 adet (st ve 50
adet alt ekstremite diseke edildi. Periferik sinirlerde Slictilen bazi morfometrik verilerin ekstremite uzunluklarina oranlan hesaplandi.

Bulgular: Periferik sinirler ile ilgili daha 6nce eriskin kadavralarda bildirilen tiplendirmelerin ve baglantilann bir¢ogu fetuslarda da
tespit edildi. Plexus brachialis, n. musculocutaneus, n. medianus, n. ulnaris, n. radialis, n. femoralis ve n. cutaneous femoris lateralis'in
seyirleri, iliskileri ve varyasyonlar incelendi. Kolda n. musculocutaneus ile n. medianus arasinda (%10.5), én kolda (%7.5) ve elde
(%29.5) n. medianus ve n. ulnaris arasinda baglantilar gézlendi.

Yorum: Fetuslardan elde edilen veriler intrauterin ve yenidogan dénemindeki cerrahi uygulamalar agisindan olduk¢a degerlidir.
Yetiskin hastalarda operasyon veya travmalarda zarar gérebilecek dnemli sinir dallarinin yerlerinin belirlenmesinde kullanilan referans
olgtimleri ile fetus diseksiyonlarindan elde edilen oransal verilerin benzerligi, fetus calisma sonuglarinin yasamin ilerleyen dénemlerin-
de de kullanilabilirligini gdstermektedir. Periferik sinir gelisiminin degderlendirilmesinin de mimkuin oldugu bu calismalarla elde edilen
periferik sinir ve dallarinin seyirleri, iliskileri ve varyasyon verileri eriskin kadavra calismalarina destek olacaktir.

Anahtar Kelimeler: Fetus, kadavra, periferik sinir.

ABSTRACT

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

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

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

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

Key Words: Fetus, cadaver, peripheral nerve.
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Prenatal Dénemde Uygulanan Diklofenak Sodyumun Erkek Sican Optik Siniri Uzerine Etkisi:
Stereolojik, Histolojik ve Elektron Mikroskobik Bir Calisma

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

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

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

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

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

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

ABSTRACT

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

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

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

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

insan Motor Néronlarinda Postsinaptik Potansiyellerin Hesaplanmasi

Estimation of Postsynaptic Potential in Human Motoneurons
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OZET

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

Gereg ve Yéntem: Arastirmaya herhangi bir nérolojik rahatsizligi olmayan, 18-60 yas aralidinda 9 kadin ve 5 erkek géndillt ka-
tildi. Ege Universitesi Etik Kurulu onay alindiktan sonra deney kismina gegildi. Denekler yuizli koyun olarak bir fizyoterapi masasina
yatinldi ve tibial sinir elektriksel olarak popliteal fossa'dan uyarildi. Béylece soleus kasinda H refleksi ve M yanitinin olusmas saglandi.
Kayitlar hem ytizeyel elektromiyogram (SEMG) olarak, hem de tek motor tinite aksiyon potansiyelleri (SMUP) élctimdi olarak yapild.
H-refleksi yanitindan EPSP genligi, otojenik b inhibisyonu yanitindan ise IPSP genligi hesaplandi.

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

Yorum: Insanda postsinaptik potansiyellerinin hesaplanmasinda PSTH ve PSF yontemleri gtivenle kullanilabilir.

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

ABSTRACT

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

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

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

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

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

Decoding Neuronal Firing Patterns in the Cerebellum
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OZET

Amag: Beyincik denge ve ince motor hareketlerini kontrol etmektedir. Beyincikteki néron devrelerinde posttir ve hareketi dtizelt-
mek icin hata isaretleri olustugu ve motor bellek égelerinin saklandigi dustindlmektedir. Bu devrelerdeki Purkinje hicresi cikis isareti-
ni tagir ve ritimsel olarak sinir impulsleri Gretir, Ancak, impuls dizilerinin birgok farkli ériintdis vardir. Calismamizda Purkinje hticreleri-
nin farkli impuls dizilerini tanimlamayi amagladik.

Gereg ve Yontem: Eriskin Wistar sicanlarindan parasagital beyincik kesitleri (250 um) alindi, Kesitler suni beyin-omurilik siisi ile
perflze edilirken dik mikroskop altinda incelendi. Gérsel olarak belirlenen Purkinje hticrelerinden cam pipetlerle tim-hticre Sletimleri
alindi ve aksiyon potansiyeli zamanlari kayit edildi.

Bulgular: Impuls dizilerinde (¢ farkli Markov durumu tanimlanabilecedi bulundu. Markov gecis olasiliklar hesaplandi. Hticreler
demet analizi ile gruplandi.

Yorum: Purkinje hticrelerinin karmasik morfolojisi, dendritik girdilerinin gok olmasi ve mevcut cok sayidaki iyon kanali bu hicre-
leri siniflandirmay zorlagtirmaktadir. Calismamizdaki yéntemde hiicre aktivitesini mimkiin olan en az invaziv sekilde Sletip siniflandir-
mayi yaptik. Bulgular Purkinje hticresinin modellenmesi ve beyincik fonksiyonunu gelecekte daha iyi anlamamiz acisindan énemlidir,

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

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

ABSTRACT

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

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

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

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

Support: TUBITAK program no: 2216 fellowship (Dr. Press).
Key Words: Cerebellum, Purkinje cell, Markov chain, cluster analysis.
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insan Cene Kaslarm Uzerine Bir Transkraniyal Manyetik Stimiilasyon Calismasi

A Transcranial Magnetic Stimulation Study On Human Jaw Muscles

Elif Sibel Atis", Andrew Philip Lavender®, Kemal Sitki Tiirker®
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1 Department of Biophysics, Faculty of Medicine, University of Ege, lzmir, Turkey
2 Center for Brain Research, University of Ege, lzmir, Turkey

OzET

Amacg: Transkraniyal manyetik stimtilasyon (TMS) sayesinde insan mastikatdr kaslarina olan kortikal katki hakkinda degerli bulgu-
lar acia cikarilabilmektedir. Bu calismanin amaa korteks cigneme merkezinin gignemeye olan katkisini bulmak ve cinsiyete gére TMS
esik ve latans farkliliklarin ortaya gikarmaktir,

Gereg ve Yéntem: TMS motor korteks Uzerinden 10 saglikli (5K, 5E) denege uygulanmistir. Aktif motor esik (AMT) olarak 10
uyaridan en az 5'inde motor uyartilmig potansiyel clugturan {MEP) ve genligi yaklagik 1 mV olanlar kabul edilmistir. Uyar farkl esik
(T) seviyelerinde 0.7 T, 0.8 T, 0.9 T, 1 T ve 1.1 T verilerek kontralateral masseter kasindan ylzeyel EMG ile kayit edilmigtir. Geri bildi-
rimli izometrik kasiima ve cigneme similatérinde geribildirimli cigneme gibi iki farkll kosulda deney dizenlenmistir. Kayitlar bipolar
yiizeyel elektrodlar ile alinmistir ve elektromiyografi sinyalleri avarajlama islemi éncesi tam dalga dogrultma ve filtreleme isleminden
gecirilmistir. Kosullar CUSUM metodu kullanilarak karsilagtirimistir.

Bulgular: Masseter kasi MEP'leri farkl seviyelerdeki uyarilar karsisinda yaklasik 10 ms civarinda gézlenmektedir. iki kosul arasin-
daki CUSUM kiyaslamalarn yapiimistir.

Yorum: Bu calismada AMT degerlerinin ve MEP olusma latanslarinin cinsiyete gére degisimleri ve korteksin cignemeye olan kat-
kisi gésterilmek istenmistir. Literattirde TMS esiklerinin cinsiyete gore degisimleri ile ilgili bulgular vardir. Bu calisma sonuglarina gdre
motor korteks cignemeye dustintildiglnden daha fazla katki saglamaktadir.

Destek: Bu calisma EU Marie Curie Project (GenderReflex; MEX-CT-2006-040317) ve TUBITAK (1075029 - SBAG-3558) tarafindan
desteklenmektedir.

ABSTRACT

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

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

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

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

Support: This study was supported by EU Marie Curie Project (GenderReflex; MEX-CT-2006-040317) and TUBITAK (1075029 -
SBAG-3556).
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Yiiriime Sirasindaki Kas igcigi Refleks Modiilasyonlarinin Cinsiyete Bagh Olarak incelenmesi

Investigation of Gender Dependent Differences in Muscle Spindle Reflex Modulations
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1 Ege Universitesi Miihendislik Fakultesi, Biyomuhendislik Balumu, lzmir, Turkiye
2 Ege Universitesi Tip Fakiiltesi, Biyofizik Anabilim Dali, lzmir, Turkiye
3 Ege Universitesi, Beyin Arastirmalari ve Uygulama Merkezi, lzmir, Ttrkiye

1 Department of Bioengineering, Faculty of Engineering, University of Ege, lzmir, Turkey
2 Department of Biophsics, Faculty of Medicine, University of Ege, Ilzmir, Turkey
3 Center for Brain Research, University of Ege, lzmir, Turkey

OZET

Amag: Bu calismanin amac, H (Hoffmann)-refleksi modtilasyonlarinin kadin ve erkek denekler arasinda farkllik gésterip géster-
mediginin incelenmesidir.

Gereg ve Yontem: Deneyler saglhkl, fakat aktif olarak spor yapmayan eriskinler arasindan secilen kadin ve erkek denekler tize-
rinde, ylrtime bandinda, normal ytrtime hizlarinda yapildi. Yirimenin dért farkli fazinda (topuk, dik, burun, salinim) tibial sinire elekt-
rik uyari verildi. Refleks yanitlar (1) soleus ve tibialis anterior kaslari tizerine yerlestirilen Ag/AgCl bipolar yizeyel EMG elektrotlariyla
kaydedildi. Farkli uyan siddetlerinde olusan H-refleksleri ve M-yanitlan grafik halinde gésterildikten sonra M-yaniti standartlastinilarak
(2) bu yanita gdre H-refleksinin degisimi her yiirtime fazi icin belirlendi.

Bulgular: On sonuglara gére erkeklerde ytirimenin dik durus ve burun fazlarinda benzer H-refleksleri gézlenirken bu refleksin sa-
linim fazinda bir gecikmeye, topuk fazinda da genlik azalmasina ugradigi gérilmdstiir. Kadinlarda ise topuk fazindaki genlik azalma-
si benzer sekilde gézlenirken salinim fazindaki gecikme gérilmemistir.,

Yorum: Ydrimenin farkh fazlan sirasinda soleus kasi refleksleri modtile olmaktadir. Bu modtilasyonlar hareketin devamliligini sag-
lamaktadir. Cinsiyete bagl olarak modtilasyonlarda bazi farkliliklar gortilmektedir.

ABSTRACT

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

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

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

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

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

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

Serdar Demirgiiren, Oytun Erbas, E. Saylav Bora, Y. Hakan Dogan, Goniil O. Peker
Ege Universitesi Tip Fakultesi, Fizyoloji Anabilim Dali, lzmin, Turkiye

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

OZET

Amac: Calismadaki amac, sican amigdalasindaki uyaniklik ritmi olan teta (4-8 Hz) dalgasinin ve agin uyarilmista olusan amigdalar
“spindle” tizerine oksitosin ve atosibanin (oksitosin reseptér blokeri) olasi etkilerini aragtirmaktir. Fonksiyonel MRI calismalarinda oksi-
tosinin, “amigdala“nin aktivasyonunu azalttigi gdsterilmistir, bu nedenle de oksitosinin sosyal cekintiyi azalttigi ve tanisma davranisi-
ni artirdig diistinilmektedir. Ayrica, oksitosin, sosyal hafizay ivilestirirken, spasyal hafizay: kétilestirdigi bilinmektedir. Amigdalada ve
hipokampusta ortaya gikan teta (t) ritminin 6grenmede konsolidasyon etkisi oldugu bilinmektecir. Bu nedenle yapilan calismada ok-
sitosin ve blokerlerinin amigdaladaki “baseline” uyaniklik ritimlerine etkisi ortaya konmaya cahsiimistir, Oksitosinin, son yillarda goste-
rilmis olan ile néroprotektif ve antiinflamatuvar etkilerinden yola qikilarak, ileriki calismalanimizda, oksitosinin dejeneratif stirecler (yag-
lilik, kronik stres gibi) lzerindeki olasi etkileri elekrofizyolojik clarak arastirildi.

Gerecg ve Yéntem: Calismada Sprague-Dawley erkek (n= 10) sicanlara pentobarbital sodyum (40 mg/kg) ile gerceklestirilen anes-
tezi altinda, drill yardimi ile kraniuma pencere acllarak ve stereotaksik yéntemle bregma referans alinarak, “"bazolateral amigdala”ya
(koordinatlar; AP: -2.56 mm, V: 85 mm, L: 4.6 mm) yalitilmis bipolar EEG elektrodlan yerlestirildi. Elektrodlar dental akrilik ile sabit-
lendikten sonra, deney hayvanlarina profilaktik amagla antibiyotik enjeksiyonu yapildi. Elektrodlarin yerlesiminden 5 gtin sonra, cam
izole kamara icinde serbest ve uyanik durumda olan siganlardan EEG kayitlari alindi (Biopac MP 30/150Q), elde edilen kayitlardara FFT
(fast Fourier transform) uygulanarak, ilag uygulamas éncesi EEG dalgalarindaki (8[?]=2-4 Hz, ©[?]= 4-8 Hz, o = 8-12 Hz, §[?]= 12-20
Hz ve y = 20-100 Hz) baskin frekans degerlendirildi. Ardindan, birinci grup sicana "oksitosin”, 1 U/kg dozunda (Synpitan, ilac-5 LU
ampul), ikinci gruba ise oksitosin blokeri “atosiban” 1 mg/kg (Tractocile Flakon 7.5 mg/mL) uyguland ve tekrar EEG kayitlari alind
ve FFT analizleri tekrarlanarak baskin frekans dalgasi belirlendi.

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

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

ABSTRACT

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

Materials and Methods: Penestration on the skulls has been performed on Sprague-Dawley male rats (n= 10} skulls by using
dentist drill under anesthesia (pentobarbital sodium-40 mg/kg), and isolated bipolar electrodes have been placed to basolateral amy-
dala (coordinates; AP: -2.56 mm, V: 8.5 mm, L: 4.6 mm) stereotaxically. After the electrodes has been fixed by dental acrylic on the
skull, antibiotic has been given for profilactic purposes. Five days after the the electrode placement, the rats has been placed in a
glass isolated cage and EEG has been recorded (Biopac MP 30/150). FFT fast Fourier transform) has been performed on the EEG re-
cords (8[7]=2-4 Hz, 7[?]= 4-8 Hz, o = 812 Hz, §[?]= 12-20 Hz ve y = 20-100 Hz) and the dominant frequency before the treatment
has been invetsigated. Afterwards, Oxytocine 1 U/kg {Synpitan, 5 I.U ampul) has been given IP to one group and oxytocine blocker
“atosiban” 1 mg/kg (Tractocile Flakon 7.5 mg/mL) has been given IP to the other group and EEG recordings has been repeated af-
ter the treatments and dominant frequency has been investigated.

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

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

Steady State Visual Evoked Paotential Informed fMRI Analysis for Alpha, Beta and Gamma Bands
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OZET
Amag: Duragdan hal gérsel uyarilma potansiyelleri (DHGUP) kullanarak fMRG ve EEG arasindaki ilintiyi g&stermektir.

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

Bulgular: Aktif voksel yayiimi ve ortalama ylizde BOLD degisiminin alfa bandinda en ytiksek, gamma bandinda ise en diistik ol-
dugu gézlemlenmistir. Alfa bandinda BOLD aktivitesi oksipital bolgeye yayilmistir ve daha yuksek genliklidir. Gamma bandinda ise
BOLD aktivitesinin oksipital lobda daha kiicuk bir bélgede odaklandigi ve daha distik bir genliklidir. Ortalama EEG genlikleri de artan
uyaran frekansiyla birlikte azalmaktadir ancak EEG genligindeki belirgin ve énemli azalma, fMRG'deki gerek aktif voksel sayisi gerek-
se de ortalama ylzde BOLD degisiminden farkli olarak alfa bandindan ziyade beta bandinda meydana gelmistir.

Yorum: Alfa ve gamma uyaranlar kiyaslandiginda, fMRG'nin aktif bélge yaylimindaki ve ortalama ylizde BOLD degisimindeki
dnemli azalma EEG genliklerindeki kuvvetli degisim ile ayni cizgidedir. Ancak alfa ve beta uyaranlar kiyaslandiginda fMRG paramet-
relerindeki clizi azalmaya karsiik EEG genliklerinde meydana gelen bylik azalma fMRG'nin EEG'de gézlemlenen aktivitenin bir Ust
kdmesini yansitud fikrini vermektedir.

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

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

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

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

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

Support: This study is supported by TUBITAK project #1085101.

Key Words: EEG, steady state visual evoked potential, fMRI, SPM.
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Dikkat Eksikligi Hiperaktivite Bozuklugunda Metilfenidat Tedavisinin Uyku Uzerine Etkisi:
Polisomnografik Arastirma

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

Amac: Arastirmamizin amaci, 6-8 ve 10-12 yas olmak Uzere iki yag grubu DEHEB olan cocuklarda, 6 aylik uzun etkili metilfenidat
(concerta) tedavisinin uyku yapisi tzerine etkisini objektif (polisomnografi) ve subjektif (uyku anketi) yntemler ile incelenmesidir.

Gereg ve Yéntem: Arastirma gruplarini, ilk defa DEHB tanisi alan, es tani (komorbid) bozuklugu bulunmayan, 21 erkek cocuk
olusturmustur. Arastirma gruplarina, metilfenidat tedavisi éncesi ve 6 aylik metilfenidat tedavisi sonrasinda, tim gecelik polisomnog-
rafi ve uyku anketleri (Pittsburgh Uyku Kalitesi Indeksi ve Epworth Uykululuk Skalasi) uygulanmistrr.

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

Yorum: Metilfenidat tedavisinin iki yas grubu arasinda karsilastirmasinda, uyku yapisi lzerine anlamli etkisi bulunmarmistir. Metil-
fenidilat tedavisinin éncesi ve sonrasinda 6-8 yas grubunun karsilastirmasinda, tedavi sonrasinda evre 1 stiresinde anlamli azalma ve
10-12 yas grubunun karslastirmasinda REM stiresinde anlamli artmanin bulunmasi, DEHB olan cocuklarin uyku yapisi Uzerine metilfe-
nidat tedavisinin olumlu etkileri oldugunu gostermektedir.

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

ABSTRACT

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

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

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

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

Key Words: Attention deficit hyperactivity disorder (ADHD), children, methylphenidate medication, polysomnography, sleep
architecture.
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