SEMPOZYUMLAR / SYMPOSIUMS

:35—|



SEMPOZYUM 1 / SYMPOSIUM 1

Beyin Iskemnisi ve Mikrodolasim / Brain Ischemia and Microcirculation

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

The Effects of Erythropoietin and VEGF on Brain
Injury and Plasticity

Ertugrul Kilig

Yeditepe Universitesi Tip Fakiltesi, Fizyoloji Anabilim Dali, Istanbul, Ttrkiye
Department of Physiology, Faculty of Medicine, University of Yeditepe, Istanbul, Turkey

Turk Norol Derg 2010;16(Ek 1):37

OZET

Son yillarda gen teknolojisi ve molektiler biyolojik tek-
niklerin gelisimine paralel olarak, beyin felci gibi nérodeje-
neratif hastaliklarin tedavisinde kullanilabilecek birgok ye-
ni molekdl tammlanmistir. Bu molekdillerin néroprotektif
etkileri in vitro ve in vivo nérodejenerasyon modellerinde
gosterilebilmelerine ragmen ayni etki klinik ¢alismalardan
elde edilememistir. Bu sonuglar deneysel calismalarin plan-
lanmalarinin tekrar gézden gecirilip, yeni tedavi stratejile-
rinin gelistirilmesi ihtiyacini ortaya koymustur. Bunlar; (1)
beynin endojen olarak kendisini korumak ve onarmak igin
Urettigi molekdillerin, tedavi amaciyla kullaniimasina énce-
lik verilmesi, (2) bu molektillerin etki mekanizmalarinin de-
neysel modellerde ayrintili olarak calisiimasi, (3) beyin fel-
ci sonrasi morfolojik élglimlerin yani sira fonksiyonel ola-
rak diizelme analizlerinin de yapilmasi ve (4) beyin felcinin
akut fazinda etkili olan ilag denemelerinin yaninda suba-
kut ve kronik fazda da etkili olabilecek tedavi secenekleri-
nin degerlendiriimesi seklinde &zetlenebilir. Bu konusma-
da eritropoietinin ve VEGF'nin ndroprotektif (Kilic et al
2005a;b; 2006a;b) ve onaria (Kilic et al 2010; ongoing
studies) etkileri Uzerine yapmis oldugumuz calismalar
dzetlenecektir.

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

ABSTRACT

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

Key Words: Erythropoietin, VEGF, stroke, signal
transduction, apoptosis, synaptic reorganization.
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OZET

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

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

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

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

ABSTRACT

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

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

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

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

Dolasim sistemindeki kan hticrelerinden biraz daha bu-
ylikce olan asemptomatik beyinsel emboli, transkranial
Doppler ultrasound kullanilarak tespit edilebilir. Bircok du-
rumda asemptomatik embolik sinyaller (ES) ytiksek seviye-
deki felg riskine isaret eder. Klinik uygulama olarak bu tek-
nik ES deteksiyonunda gtivenilir otomatik sistemin azhigin-
dan dolayi problem olur. Hastalardan elde edilen kayitlar
saatlerce surebilir. Spektral gérintlntin analiz edilmesi za-
man kaybidir ve bu gézlemcinin yorulmasina, dolayisiyla
hatalara neden olur. Embolus tarafindan olusturulan ES'in
kendine 6zgu &zellikleri vardir. Bu sinyaller, kan akisi tara-
findan meydana getirilen sinyallerden (DS) daha buiytik
genlide sahiptir ve gecici karakteristik ézellik tasir. Bu sin-
yaller kisith osilasyonlu sinyallerdir ve dalgaciklara benzer-
ler. Artifakt denen prob hareketinden veya konusmadan
olusan isaretlerden farkl olarak ES tek yonltidtir ve cogun-
lukla akis spektrumunda yer alir. Literatlirde beyinsel em-
boliyi ayirmak igin bircok metod ¢alisiimistir. Bu calismada,
ES &zellikleri ve ilgili algilama ve analiz ydntemleri sunula-
caktir.

ABSTRACT

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

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

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

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

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

Nanoteknoloji 1-100 nm boyutlar arasindaki madde-
nin segkin fizikokimyasal ¢&zelliklerinden yararlanilarak,
malzeme biliminden tibbi bilimlere kadar genis bir arastir-
ma alaninda kullanilmak Clzere, yeni araglarin hazirlanma-
st olarak tanimlanir, Ongérildligu czere, saglk bilimleri
nanoteknolojinin en 6nce etkisini gésterdigi alanlarin ba-
sinda gelmektedir. Nanometre boyutlarindaki malzemele-
rin kullammiyla ilgili son gelismelerle, “nanotip” olarak
isimlendirilen disiplinler arasi yeni bir bilim alani olusmaya
baslamistir. Nanotip ilag hedeflenmesi, gen terapisi, tibbi
ve hticresel gértintileme ve terapi uygulamalar gibi alan-
lardaki sorunlara nanoteknoloji ve nanobilim kavraminin
kullanimiyla ¢6zlim Uretmeyi hedeflemektedir. Nanotip
kavramiyla geleneksel tip yaklasiminin yerini alacak veya
dahada etkinlestirecek yeni yéntemlerin gelistirilecegi én-
gdrilmektedir. Bu alandaki gelismelerin hizina bakildigin-
da, yeni nanometre boyutunda yeni malzemelerin hazir-
lanmasiyla btittin tibbi alanlarin bu gelismeden etkilenme-
si kaginlmazdir. Bu nedenle, nanometre buytkligtindeki
malzemelerin kan-beyin bariyerini gegmesi nedeniyle sinir-
bilimleri bu gelismelerden etkilenecek tibbi alanlarin bask-

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

ABSTRACT

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

the nanomaterials on neuroscience research are presen-
ted along with the research activities in our laboratories
after a brief introduction to nanotechnology and nanosci-
ence concept.

Turk Norol Derg 2010;16(Ek 1):43-44



SEMPOZYUM 2 / SYMPOSIUM 2

Nano-Sinirbilim / Nano-Neuroscience

Serebral Iskemi-Reperfiizyon Modelinde Bir
Nano Ilac Uygulamasi: Beyine Hedeflendirilmis
Kaspaz-3 inhibitori Yiklii
Kitosan-peg-hio-sa/ox26 Nanokiireler

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

Hillya Karatas', Yesim Aktas®, Yasemin Giirsoy Ozdemir', Ebru Bodur®, Miige Yemisci’,
Secil Gaban?, Atay Vural®!, Onur Pinarbash®, Yiimaz Capana, Eduardo Fer'nandez-Megia“,
Ramon Novoa-Carballal?, Ricardo Riguer‘aa’, Karine Andrieux®, Patrick Couvreur®, Turgay Dalkara’

University of Hacettepe, Ankara, Turkey
1 Department of Neurolagy, Faculty of Medicine and Institute of Neurological Sciences and Psychiatry, © Department of
Pharmaceutical Technology, Faculty of Pharmacy, @ Department of Biochemistry, Faculty of Medicine

4 Departamento de Quimica Organica, Facultad de Quimica, and Unidad de Resonancia Magnetica Nuclear de
Biomole'culas Asociada al Consejo Superior de Investigaciones Cientificas, Universidad de Santiage de Compostela,
15782 Santiago de Compostela, Spain

5 Physico-Chimie, Pharmacotechnie, Biopharmacie, Faculte” de Pharmacie, Universite” Paris Sud, UMR Centre National
de la Recherche Scientifique 8612, 92296 Chatenay Malabry, France

Turk Noral Derg 2010;16(Ek 1):45-46

OZET

Kaspaz enziminin akut ve kronik ndrolojik hastaliklar-
da hicre 6ltimu sdrecinde bir araci oldugu ve Kaspaz-3 en-
ziminin inhibisyonunun serebral iskemi sonrasi néronal
sagkalimi artirdigi bildirilmistir. Z-DEVD-FMK peptidi spesi-
fik bir kaspaz-3 inhibitéridur. Ancak bu molekdil kan be-
yin bariyerini gecemez. Bu nedenle hiicre élimtind 6nle-
meye ydnelik olarak beyinde yeterli ilag konsantrasyonuna
ulasmak icin etkin bir tasiyici sistem gelistirilmesi gerekli-
dir. Daha dnceki calismamizda CS-PEG-BIO/SA-OX26 na-
nokdrelerinin kan beyin engelini gegebildikleri gdsterilmis-
ti. Bu calismada ise Z-DEVD-FMK yukli CS-PEG-BIO/SA-
0OX26 nanokdrelerin in vivo etkinligi arastinlmistir. Bu
amacla, beyinde kaspaz-3 aktivitesi tizerine etkileri, sereb-

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

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

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

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

Psikoloji ve sinirbilimlerinin sinerjistik calismalarinin psi-
kolojiye yeni bir kuramsal bakis getirdidi séylenebilir. Evrim
stirecinden beynin nasil isledigine iliskin kavrayislara kadar
genis bir alanda vapilan galismalar, psikoloji arastirmalar-
na ivme kazandirmistir. Bu baglamda en énemli gelisme-
lerden biri, insanlarin ve diger hayvan tdrlerinin psikolojisi-
ni anlamakta zamansal Slcttlerin kritik rolti bulundugu-
nun anlasiimasidir. Zaman kavraminin psikolojideki yansi-
masini ki ana kenuda incelemek olanaklidir; zaman ve za-
manlama. Zaman kavrami psikolojiye, psikolojik olgularin
gulin icinde ve mevsime badl olarak degisimi biciminde
yansimistir. Zamanlama kavrami ise, daha kisa zaman di-
limlerinde, érnedin saniye/dakika strelerinde, fizyolojik ol-
gularin siralanmasinin psikolojik olgulari bigcimlendirmesi-
ne dayalidir. Psikolojinin tarihi gelisimi acisindan bakildi-
dinda, zamanlamanin éneminin zaman kavramina gére
cok daha erken ve temel bir ége olarak algilandigi séyle-
nebilir. Ornegin; klasik kosullamada kosullu ve kosulsuz
uyaranlarin sunumu arasindaki zamanlamanin 6grenme
acisindan kritik oldugu cok erken kesfedilmistir. Ayni bi-
cimde, edimsel kosullamada belirli bir davranisin égrenil-
mesinde pekistirenin ne zaman verilecedi belirleyici nitelik-

tedir. Neredeyse bir yUiz yila yakin gegmisi olan bu bulgu-
lara son yillarda eklenen bir kavrayis da, davranislar arasin-
daki veya beyin etkinliklerinin kendi iclerindeki zamanla-
malarindaki degisikliklerin psikolojik olgu ve hatta patolo-
jilere yol agabilecedi gérustidir. Bu baglamda gerek psiko-
loji gerekse sinirbilimin en 6nemli arastirma konularindan
biri beynin milisaniyeden gtinlere kadar uzanan zamanla-
ma sureclerini nasil gergeklestirdigidir. Sinirbilim calismala-
r1, bu genis zaman yelpazesinin iki ucuna iliskin aydinlatic
bulgular sunarken, saniyelerle dakikalar kapsayan zaman-
lama mekanizmalarina iliskin savlarin belirli beyin yapilarin-
da somutlastigina iliskin bulgular daha zayiftr. Cok kisa
stirelerde serebellumu da iceren bir devrenin etkin oldugu
ddstindiltirken, gtin ve hatta yil temelinde zamanlamada
biyolojik saat olarak da adlandirilan suprachiasmatic cekir-
deklerin rolli oldugu bilinmektedir. Zamanlamanin bu sen
ug noktasinda gtinler ve aylar iceren zaman dilimlerinin
psikolojik olgulari nasil etkiledigine iliskin bulgular ilging
bir bicimde ancak 1970'lerden sonra gtindeme gelmistir.
Kisaca, biyolojik saate iliskin calismalar, canllarin glin ve
yil icinde gerek fizyolojik ve néroanatomik, gerekse psiko-
lojik farkliliklar gésterdigini agik bir bigimde ortaya cikar-
mistir. ilging bir bigimde, psikolojide milisaniyeden sani-
ye/dakikalara kadar uzanan strelerde zamanlama kavra-
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mi énemli iken, glinleri kapsayan streclerde artik zamanin
temel rolli 6n plana gkmaktadir. Bu olgulara iliskin yeni
bulgu ve teorik gelismeler, insan ve hayvanlarin davranis-
larinin ve bilissel etkinlikten duyguduruma kadar sergile-
dikleri psikolojik olgularin ancak zaman kavrami ve za-
manlama kavramlari ile anlasilabilecegini ve anlasiimasi
gerektigini gdstermistir.

ABSTRACT

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

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

Modern insanin diger primatlarla karslastinldiginda
daha blytik bir beyne sahip olmasinin genellikle karmagik
sosyal problemlerle bas edebilmesi ile iliskili oldugu ddisu-
nulmektedir. Olasi esleri cezbetmek, ydnlendirmek, kan-
dirmak ve elde tutmak, is birligine dayali ittifaklar kurabil-
mek, rekabete dayall karsilasmalarda avantaj elde etmek,
karmasik sosyal hiyerarsilerin icerisinde itibar ve statl edi-
nebilmek bunlardan bazilandir. Bu karmasik sosyal prob-
lemlerin ¢&zlmu codu zaman hayatta kalma ve tremeyi
kolaylastiran karmasik davranis 6rtintilerini gerektirir.
Tobby & Cosmides’in (1997) belirttigi lizere: “Hareket et-
meyen organizmalar bir beyne sahip degildir. Adaclarin
beyni yoktur, calilarin beyni yoktur, ciceklerin beyni yok-
tur... beyin devreleri, cevreden gelen enformasyona yanit
vermek lizere hareket (davranis) olusturmak tzere desen-
lenmistir. Beyninizin islevi cevresel kosullara uygun davra-
nislar dretmektir.”

Diger organ ve dokularin aksine, beynin morfolojisi
onun adaptif islevleri hakkinda cok az sey séyler. Ornedin,
kanatlarin morfolojisine baktiginizda onlarin ugmaya yara-
digini hemen anlarsiniz. Ote yandan, beynin morfolojisi
onun islevleri hakkinda hemen hichir sey sdylemez. Farkl

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

ABSTRACT

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

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

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

Bu calismada mistik deneyim, ilahi ask, romantik ask,
siddetli 6fke, kin, fanatizm, bagimllik, partizanlk, ters-
rizm ve hatta ruhi bozukluklar gibi duygu ve davranislarin
sosyal tutusma sonunda ortaya giktiklar ileri strdildu.

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

Sosyal tutusma teorisi normal ve anormal davranisin
ndral temelleriyle ilgilenenler ve egitim mufredati hazirla-
yanlar icin cok &nemlidir. Ozellikle, cesitli sosyal uyaranla-
rn ve cevre faktdrlerinin, gen ifadesini etkileyerek yeni
davranis bicimlerini dogurabilecedi gérist, normal ve pa-
ranormal insan davranislarinin beyindeki temellerini daha
iyi anlamamizi saglayacaktir. Ancak tekrarlanan sosyal ve
emosyonel uyaranlarin sosyal tutusmaya yol actigi seklin-
deki teoriyi test etmek icin fonksiyonel beyin gdértintileme
ve molekliler genetik yéntemleriyle yapilacak cok sayida
arastirmaya ihtiyag vardir.

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

ABSTRACT

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

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

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

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

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

|
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ABSTRACT

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

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

Bu sunumda omurilik anatomisi ve arastirmalarinda
gen ekspresyonu calismalarinin dnemli rold, adirlikl olarak
yeni tamamlanmis olan Allen Omurilik Projesi tizerinde du-
rularak gdzden gegirilecektir. Proje farede tlm omurilik
segmentlerinin postnatal 4 (P4) ve 56. (P56) glinlerde ha-
ritalanmasi ile olusturulmus bir interaktif gen ekspresyon
atlasi veritabanidir. indekslenmis imaj setleri tiim genom
icin RNA ISH yontemiyle hazirlanmis ve gen, yas, ekspres-
yon ve omurilik segmentlerine gére arama yapilacak sekil-
de hazirlanmistir. Bu proje igin Nissl kesitleri Uzerinde P4
ve P56, C57B1/6J erkek farede 80'in tizerinde farkl omu-
rilik yapisini gésteren referans atlaslar hazirladik (Allen
Omurilik Referans Atlasi, Kayalioglu ve Watson, 2009).
Omurilik arastirmalari yapan bizim de dahil oldugumuz bir
grup arastirmaci enstitl annotasyon uzmanlari tarafindan
belirlenen 1250 6zellikli genden putatif hticre isaretleyici-
leri, hticreler icin yeni isaretleyiciler, gen ekspresyonu ile
belirlenen alanlar, P4 ve P56 omuriliklerindeki farkliliklar
ve dorsoventral ve rostrokaudal eksenlerdeki gen ekspres-
yon farklliklar belirlendi. Buna ek olarak, tiim P4 setinde-
ki spinal ganglion néronlarindaki gen ekspresyonlar de-

gerlendirildi. Genlerin sitoarkitektonik lokalizasyonu ve
omurilikteki spesifik ekspresyon paternleri omurilik fonksi-
yonlarinin acida ¢ikarilmasinda buylk katki saglayacaktir.
Bu atlas omuriligi hlicresel ve molekliler dlizeyde arastir-
mada énemli bir platform olusturmaktadir ve www.brain-
map.org, web sitesinden tlm arastirmacilann kullanimina
acilmistir.

ABSTRACT

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

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

Sistemler birer fonksiyon olarak degerlendirildiklerin-
de, disaridan gelecek bir etkiye verecekleri tepki onlarin di-
namik ozelliklerini belirlemektedir. Genel anlamda hiyolo-
jik bir sistemin fonksiyonel Gzellikleri de, etkilere verdigi
tepki(ler) yardimiyla degerlendirilebilmektedir. Sinir bilim-
lerinde de, gerek deneysel calismalar gerekse klinik rutin-
de kullaniimakta olan yéntemlerin pek ¢cogu disaridan -do-
gal olmayan- yapay enerji uygulanmasi ve sonuglarinin de-
gerlendirilmesiyle karakterizedir.

Dokularin yapay uyarimlarinin énemli bir kismi dogru-
dan elektrik akimi uygulanmasi ile gergeklestirilmektedir.
Deneysel ve klinik amagl olarak, somatosensériyel-motor
uyarilmis potansiyel (SEP-MEP) kaydi, tekrarlayan sinir uya-
rmi (RNS) ve sinir iletim hizi élciimu gibi yéntemler kapsa-
minda elektriksel uyarimlar kullanilmaktadir. Bu elektriksel
doku uyarimlarinda cesitli biyofiziksel parametreler dogru-
dan etkili olabilmektedir: Doku empedansi, bir dokunun
elektrik akimina gdésterdigi direnci ifade etmektedir. Po-
tansiyel fark, doku Uzerinden gecirilen elektrik akimimnin
genligini tanimlamaktadir. Potansiyel fark ile doku empe-
dansi arasindaki oran akim siddeti olarak ifade edilmekte-
dir ve bu parametre elektriksel uyarimin siddet diizeyini

belirlemektedir. Bu baglamda elektriksel doku uyarimi
amaciyla tasarlanmis elektronik sistemleri, akim siddeti
ayarlanabilir olanlar (sabit akim kaynagr) ve genligi ayarla-
nabilir clanlar (sabit voltaj kaynagi) olmak tizere iki temel
grupta degerlendirmek mimkdnddr. Uyarim amaciyla ve-
rilen elektrik akim darbelerinin stiresi ve sikhd da uyarim
siddetini dogrudan etkileyen diger faktorlerdir,

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

Dogrudan elektrik akimi uygulanmasi suretiyle yapilan
uyarimlarin disinda, secici olarak farkl enerji cesitlerini al-
gilamak Uzere dzellesmis reseptdrlerin uyarimasi seklinde-
ki uygulamalar da bulunmaktadir. Ornegin, akustik veya
optik uyarimlar araciligiyla isitsel ve gdrsel sistemlerin uya-
riimasi mimkdn elabilmektedir.

|5s
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ABSTRACT

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

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

|

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

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

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

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

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

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

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

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

Kemirgen Omurilik Yaralanma Modellerinin
Manyetik Rezonans Goériintiillemesi

Magnetic Resonance Imaging of
Spinal Cord Injury in Rodent Models

Mehmet Bilgen

Department of Radiology and Radiological Science, Medical University of South Carolina & University of Malaya,

Turk Norol Derg 2010;16(Ek 1):59-60

OZET

Kemirgen modeller ile yapilan deneysel omurilik yara-
lanma arastirmalarinda, preklinik manyetik rezonans gé-
rdntlleme kullanimi giderek artmaktadir. Bu tanitimda,
omurilik yaralanmasina maruz kalmig fare ve sicanlarin iyi-
lesmeleri asamasinda glntimuzde kullanilan manyetik re-
zonans ndrogdriintileme ile ilgili uygulama ve yapilan ge-
lismeleri gézden gegirecegiz. Kemirgen omuriliginden yiik-
sek ¢dzUnurlukli manyetik rezonans veri almak icin gerek-
li ekipmanlar kisaca anlatacagiz. Yiksek alan manyetik re-
zonans gdrtintlleme tarayia kullanimi ve indciktif-implant
radyo frekans koil kullaniminin yarar ve dezavantajlarini
konusacagiz. Anatomi, yap! ve fonksiyona duyarl kontrast
lreten gortintileme protokollerini aciklayacagiz. Mevcut
gordntilenme tekniklerinin imkan ve kabiliyetleri yarali
omuriliklerden alinan 6zel néronal plastisite ve vasktiler
plastisite 6rnekleriyle gosterilecektir. Manyetik rezonans
anjiyografi ile omurilik vaskdleri tanimlanacak. Kontrast
gelismis gdrintlileme ydntemi ile yaralanmis omurilikte
damar duvari bariyer gecirgenligindeki bozulmanin gériin-
tllenmesi gésterilecektir. Manganez kullanilarak yapilan
géruntlleme protokold ile canli hayvanlarda anterograd
kortikospinal yolu izlenecektir. Yaralanmis omurilikte,

manganezle gelismis gériintilemenin aksonal fiber bag-
lanti tespit potansiyeli diftizyon tensor gértintilemeyle de
karsilastirilacaktir. Ayrica, manyetik rezonans gériintile-
me ile sican ve fare arasinda var olan néropatolojik lezyon
gelistirmelerindeki farklliklar ayirt edilecek. Son olarak,
gergek veriler ile, potansiyel farmakolojik tedavilerin etkin-
ligini belirleme amacl omurilik yaralanmasi calismalarinda
agrr ya da hafif yaralama modellerinin uygunlugunu tartr-
sip dederlendirecegiz.

ABSTRACT

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

vity in contused spinal cord will also be shown using man-
ganese-enhanced imaging in combination with diffusion
tensor imaging. In addition, data will be presented to de-
monstrate the differences in lesion development and
changes in neuropathological responses between rat and
mouse using longitudinal magnetic resonance imaging. Fi-
nally, with real data, we will evaluate and discuss the app-
ropriateness of severe or mild injury models in studies ai-
med at determining the efficacy of potential pharmacolo-
gical treatments in spinal cord injury.
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Bir N6ron Yaralandiginda:
Aksotomi Sonrasi Donem

Once a Neuron is Injured: Postaxotomy Period
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OzZET

Amag: Sinir dokusu hasarlamasi canli hayvanlardaki de-
jeneratif ve rejeneratif stireclerini izlemede sik kullanilan bir
arastirma yontemidir. Bu tr calismalar, hasarlanmaya néro-
nal cevabin belli ydnlerini agiklayabilir. Ancak esasen élen
ndronun dogrudan gézlenememesi nedeni ile, néronal &lG-
me ait bilgiler sinirhdir. Bu calisma ile bu degisikliklerin bir in
vitro aksotomi madelinde degerlendirilmesi amaclanmistir.

Gereg ve Yontem: Bir in vitro kesim modeli kurmak
lizere, eriskin sican arka kok gangliyonu sinir hiicreleri kil
tlre edildi ve sinir uzantilari mikroskop altinda ince bir la-
zer 1gini ile kesildi. Ornekler 24 saat boyunca zaman ara-
Ikl mikroskop ile izlendi.

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

lar. Eger ayni sinir hticresinde kesilmemis uzantilar es za-
manli dejenere oldu ise; kesilen uzantilar daha fazla dejene-
re oldu. Néritlerin rejenerasyonu hemen hemen uzak kesim
ile sinirl idi. Unipolar sinir hdicreleri multipolar olanlara go-
re daha kisa rejenerasyon gdsterdiler. Dallanma rejeneras-
yonu azaltirken, es zamanli kesilmemis néritlerin dejeneras-
yonunu da artirdi. Yakin kesim, ktigtik sinir hticresi boyutu
ile agir ve hizli nérit dejenerasyonu, hasarl bir sinir hticresi-
ni apopitozdan daha ¢ok nekrotik bir élime gétirdd.

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

Destek: Bu calisma TUBITAK (1075358) tarafindan
desteklenmistir.

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

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

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

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

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

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

Support: This work is supported by TUBITAK
(1075358).

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

Endojen Opioidlerin Hasarlanmis

Noronlara Etkisi

Dying with Pleasure: The Effect of Endogenous Opioids
on Injured Neurons

Giirkan Oztiirk

Yuzunct Yil Universitesi Tip Fakultesi, Fizyaloji Anabilim Dall, Van, Turkiye
Department of Physiology, Faculty of Medicine, University of Yuzuncu Yil, Van, Turkey
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OZET

Amac: Endojen opioidlerin akson hasari sonrasi primer
duyu néronlarinin hayatta kalmasina etkisinin arastinimasi.

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

Bulgular: Kontrol sartlarinda, aksotomiden 24 saat
sonra %70 olan 6ltim orani, beta endorfin ile %46'ya duis-
tl (p< 0.05). Bu etki selektif ml agonisti morfinle cok da-
ha belirgindi (%9). Beta endorfin ayni zamanda delta opi-
oid reseptdrlerine (DOR) de afinite gdsterdiginden,
DOR'larin bizim deney diizenegdimizde &ltim sinyali iletiyor
olma ihtimalini test ettik. Gercekten de DOR aktivitesini
naltrindol ya da naltriben ile blokladigimizda éltim orani si-
rasiyla %48 ve %38'e dustd. Opioid reseptérlerinin bu iki-
li roltind aciklamak icin yapti§imiz sitozol ve hiicre zari ara-
sinda reseptdr trafigi ve reseptdr dimerizasyonu ile ilgili di-
ger deneylerden pek cok ipuglan elde ettik.

Yorum: Bu galisma, reseptdr alt tipine bagl olarak en-
dojen opicidlerin hasar gérmtis néronlar igin bir yasam ya
da élim faktdri olabilecegini gdstermistir; bu yeni bulgu-
nun fizyopatolojik stireclerde oldugu kadar farmakolojik
muidahaleler icin de 6nemi olabilir.

Anahtar Kelimeler: Néron hasari, néron 6limti, ak-
sotomi, endojen opioid.

ABSTRACT

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

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

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

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

Key Words: Neuronal injury, neuronal death, axo-
tomy, endogenous opioids.
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Oliirken Oldiirmek:
Kiiltiirde Transnoronal Dejenerasyon

Killing While Dying:
Transneuronal Degeneration in Culture
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OzZET

Amag: Sinir sistemi hasarlandiginda baslangigtaki ha-
sar bolgesine uzak olan alanlarda da néron hasar olabil-
mektedir. Transndéronal dejenerasyon (TND) adi verilen bu
olay travmatik ve dejeneratif sinir sistemi patolojilerinde
gecikmig néron élimtinden sorumludur. Bu calisma ile in
vitro bir TND modeli gelistirmek ve TND’nin mekanizmala-
rini arastirmak amaclandr.

Gereg ve Yontem: TND olusturmak icin, geng eriskin
fare arka kék gangiyon néronu kdilttrlerinde on kadar né-
ron uzantisi hlicre gévdesinden 100 um uzaklikta mikro
laser cihazi ile kesildi. Hasardan 24 saat sonra hasar mer-
kezinin etrafindaki néron &lum orani propidium iyoddr ile
belirlendi. Deneyler kalsiyumsuz ortamda ve AP-5 veya
carbenoxolone varliginda terkarlandi. Apopitotik néron

Glimu 6zel boyalar, imminohistokimya ve ger¢ek-zaman-
[l PCR ile degerlendirildi.

Bulgular: Néron hasari yapilan kdiltirlerde, hasar mer-
kezine 500 'dan yakin olan alandaki néron &ltimd %11.2
iken, hasar yapilmayan kdiltlirlerde %4.8 oldu ve bu da
TND'nin varhi§ini gdstermektedir. Kalsiyumsuz ortam, AP-
5 ve carbenoxelone néron élimdnd azaltt (sirasiyla %6.6,
%7.5 ve %4.0). Hem aksotomi yapilan hem de komsu né-
ronlarda apopitotik hicre élimu gdzlendi. Apopitotik de-
gisiklikler hasar merkezine yakin alanlarda daha belirgindi.

Yorum: Bu sonuglar, néron élimtinin hasar merke-
zinden perifere dogru yayilmasinin baska yollarla da olabi-
lecegi ancak en énemli yolunun gap baglantilar ve kimya-
sal sinapslar oldugunu gdsterdi. Hasarlanan néronlarin go-
gu nekrotik olarak éltirken komsu néronlarin ¢cogu apopi-
totik olarak éldui.
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Destek: Bu calisma TUBITAK (1075358} tarafindan
desteklenmistir.

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

ABSTRACT

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

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

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

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

Support: This work is supported by TUBITAK
(1075358).

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

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

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

Piberte en karmasik biyolojik olaylar arasindadir. Sa-
dece lireme yetenegdinin kazaniimasindan ibaret olmayip,
ayrica fiziksel ve davranissal gelismeleri de kapsar. Pliber-
te, néroendokrinolojik yénden gonadotropin serbestlesti-
rici hormonun (GnRH) sekresyonunda yeniden artis sag-
lanmasidir. Hipotalamustan GnRH salgilanmasini dtizenle-
yen yeni ajanlar bulunmustur. Kisspeptinler, simdiye kadar
hipotalamus-hipofiz gonadal (HPG) aksin bilinen en etkili
uyariaisidirlar. Pre-plibertal dénemde dahi GnRH ve LH sal-
gllanmasinda artisa yol acarlar. Leptin ve melatonin, pu-
bertenin sirasiyla besinsel ve fotoperiyodik kontroltinden
sorumlu hormonlardir. Leptin baslica yagd dokusu hucrele-
rinden salgilanir. Metabolik durum ve tremeyle iliskili hi-
potalamus kisimlar arasindaki baglantiyi kurar. Leptinin
beyine génderdigi sinyaller sayesinde tireme faaliyetlerinin
baslamasi icin yeterli enerji kaynagina sahip olundugu an-
lasilir. Leptinin pulibertenin baglamasinda yardima ya da
dogrudan etkili oldugu ileri strtilmektedir. Pineal bez ile
insan Ureme fonksiyonlar arasindaki iliski pineal timdrle-
rin cinsel gelisme Uzerindeki etkilerinden dolayr uzun stre-
dir bilinmektedir. Pibertal gelisme déneminde pinealden
melatonin salgilanmasinda azalma gérdldigunden pineal

bezin insanda pubertal olgunlasmay baskiladiyi kabul
edilmektedir. Melatonin memelilerde Gremenin mevsimsel
kontroltinde rol oynar.

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

ABSTRACT

Puberty is one of the most complex biological proces-
ses. Puberty is the attainment of fertility accompanied by
physical and behavioral development. With respect to ne-
uroendocrinological aspect, puberty is the reactivation of
the secretion of gonadotropin releasing hormone (GnRH).
There are novel factors which regulate GnRH secretion
from the hypothalamus. Kisspeptins are reported to be
the most potent activators of hypothalamus-pituitary-go-
nadal (HPG) axis to date. They potently elicit GnRH rele-
ase and LH secretion even at the pre-pubertal periods.
Leptin and melatonin are the main hormones which are
responsible for the nutritional and photoperiodical regula-
tion of puberty, respectively. Leptin is predominantly sec-
reted by adipocytes and provides a link between metabo-
lic status and hypothalamic areas related to reproduction.
It is proposed that leptin provides information to the bra-
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in that there are enough energy stores for reproductive
functions, and may be a major determinant or only a per-
missive factor of the timing of puberty. It has been known
that there is a connection between the pineal gland and
human reproductive function for a long time through cli-
nical obhservation of the effects of pineal tumors on hu-
man sexual development. The pineal gland is suggested
to exert an inhibitory role on the pubertal maturation in

|

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

Key Words: Kisspeptin, leptin, melatonin, puberty.
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A Neuronal Model for Study of GnRBH Secretion:
Use of Fluorescence Imaging to Investigate
Calcium Mediated Regulation
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OZET

Gonadotropin salgilatici hormon (GnRH) memelilerde
treme sistemi hormonal aksi ve reproduktif fonksiyonlarin
olgunlasmasinda anahtar rol oynayan bir néroendokrin
dtizenleyicidir. GnRH dlizeylerinde dedisiklik veya ergenli-
ge yakin dénemde GnRH puls jeneratdrd reaktivasyonu
zamaninda degisiklikler, zamansal olarak sapmis ergenlik-
ler ve alakall buylme ve gelisme problemleri dogurur.
GnRH’nin koordineli Uretimi ve epizodik saliverilmesinin
anlasiimasi énem arz eder. Fakat GnRH salgilayan hicre-
lerin sayica az ve hipotalamusta daginik olmasi nedeniyle
pulsatil karakterde GnRH saliverilmesinin kontroltinde rol
oynayan hticresel ve molektiler mekanizmalar hakkinda
yeterli bilgi yoktur.

Yaygin bir hticre ici ikincil haberci olarak kalsiyum iyon-
lari aralarinda néronal uyarilabilmenin, nérotransmitter ve
hormon saliverilmesinin de bulundugu pek cok hdcresel
fizyolojik stregte énemli roller oynar. Kalsiyum duyarl flu-
oresan boya fura-2 ile ylklenen GT1-17 hticre serisi kdilttr-
leri 340 ve 380 nm dalga boyunda uyarilip 510 nm’de
emisyon CCD kamera atasmanli ters mikroskop (1.30 NA
S-Flor, yagli onjektif) iceren fluoresan kalsiyum gdrtintuile-

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

Anahtar Kelimeler: GnRH, GT1-17 huicre serisi, kalsi-
yum, hicresel model.

ABSTRACT

The gonadotropin-releasing hormone (GnRH) is a key
neuroendocrine regulator of maturation of the reproduc-
tive hormonal axis and reproductive functions in mam-
mals. Thus, a impairment in level of GnRH or timing of
GNnRH pulse generator is reactivation have serious conse-
quences including untimely pubertal development, and
growth and maturation. Therefore understanding control
of coordinated production and episodic release of GnRH
is of importance. However, due to the scarcity of GnRH
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neurosecretory neurons in the hypothalamus, little is
known about the cellular and molecular events underlying
the pulsatile fashion GnRH release. As a ubiquitous intra-
cellular second messenger calcium ions plays important
role in a wide variety of physiological processes including
the control of neuronal excitability, neurotransmitter and
hormonal release. The fluorescent calcium indicator dye,
fura-2, loaded GT1-17 cells in culture were excited at 340
and 380 nm, and emission was recorded at 510 nm by
using imaging system consisting of CCD camera coupled
to an inverted microscope with a 40x (1.30 NA S Fluor,
Qil) objective. [Ca2+}i changes were determined by the
change in 340/380 ratio (basal-peak) was also calculated

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

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

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

Jaksonville Mayo Grubu plazma Amiloid Beta 1-42'nin
ge¢ baslangich AH'da tanisal degerini vurgulayan bir calis-
ma yayimlamistir. Bu calismada birinci derece akrabalarin-
da AH olan bireylerin kontrol grubuna gdre daha yiksek
Amiloid Beta 1-42 degerlerine sahip oldudu gd&sterilmistir.

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

Bugtin i¢in Alzheimer hastaliginda risk belirlemek istedi-
gimizde plazma dlclimu yapabilecedimiz tek biyolojik mar-
ker Amiloid Beta 1-42'dir. Plazmada oldukga stabil diizeyde
olan bu protein risk belirlemede bir veri olarak kullanilabilir.
Ancak yapilacak olan calismalar ile genis serilerde risk icin si-
nir degerleri daha net olarak belirlenecektir. Bugtin icin sap-
tanan degerin yillar icinde azalma yéntinde degisim gdster-
mesi en iyi tanimlanmis risk faktord olarak kabul edilebilir.
Kisaca ylksek Amiloid Beta 1-42 dederine sahip geng bir bi-
reye beyin sadlidina yonelik yapacaklarn hakkinda bilgi ver-
mek en azindan kolesterol ytiksek bireyin vaskliler risk fak-
térleri karsisinda yapacaklarn kadar énemlidir.

ABSTRACT

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

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

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

Today, the only biological marker suitable for plasma
measurement in determining risk levels for Alzheimer's di-
sease is Amyloid Beta 1-42. This protein, with conside-
rably stable levels in plasma, can be used as data in risk
determination. Nonetheless, further studies will better de-
termine limit values for risk in wide series. Regression of
current value over the years can be considered as the
best-defined risk factor. In brief, providing medical recom-
mendations to a young individual with high Amyloid Beta
1-42 values is just as important as measures taken against
vascular risk factors by person with high cholesterol.
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OZET

Hayvan modelleri insan hastaliklarinda patojenik me-
kanizmalari ve tedavi stratejilerini galismak icin 6nemli bir
destektir. Yaslilikta insanlarda olusan bilissel, davranigsal,
biyokimyasal ve histopatolojik deformasyonlar hayvan
modelleri tam karsilamaz, fakat bu patolojileri kismen
karsilamaktadir. En cok tercih edilen deney hayvanlari, ro-
dentler, primatlar ve meyve sinekleridir. Alzheimer hasta-
hgr (AH), Parkinson Hastaligi (PH) gibi yaslanmaya bagl
hastaliklar, mutasyonlar, disaridan verilen ajanlar ve iske-
mi olusturma gibi ¢esitli faktdrlerle taklit edilmistir. En uy-
gun modelin secilmesi, arastirlacak konunun hedef ve
objektif kriterlerine gére yapilmasi esastir. Diger deneysel
modellerdeki gibi, yasa badl nérodejeneratif modeller-
den elde edilen sonuglar, bulytik &lclide insandaki durumu
yansitan modelin gegerliligine bagldir. Mikemmel bir
model etyolojik, semptomatolojik, fizyolojik ve tedavi te-
meline uygun olmalidir, BGylece, Parkinson hastaligi ve
Alzheimer hastaliginin hayvan modellerini gdzden gegir-
dik. Oncelikle, gérintise gére oksidatif hasar yoluyla s-
canlarda PH'va ait bulgular olusturabilen tarm kimyasali
rotenon lzerinde durduk. & sinuclein ve ubiquitin olustu-
rabilen bu modeller dopaminerjik nérodejenerasyonunda

bu proteinlerin rollini calismak icin kullanilir. ikinci ola-
rak, sporadik AH ve ilgili n&rodejeneratif hastaliklarin
arastirilmasi icin streptozotosin (STZ) ile indtiklenen sigan
modeli lzerinde durduk. Burada kisaca bu modellerin
bulgularini tartisicagiz.

Anahtar Kelimeler: Yaslanma, ndérodejenerasyon,
stereptozotosin, rotenon.

ABSTRACT

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

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

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