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ABSTRACT

Zolpidem, commonly administered as a sleeping tab-
let (Stilnoct), acts specifically at GABA, receptors conta-
ining the a.1-subunit. Paradoxically, low-dose zolpidem is
effective in improving motor and cognitive function in
persistent vegative state, brain injured and Parkinson's
disease (PD) patients, Here, | will present two case studi-
es which show that specific deficits relate to abnormally
elevated theta and beta frequency neuronal oscillatory
activity, which are reduced by sub-sedative doses of zol-
pidem.

P presented with major left hemispherical damage
and impaired motor and language function. Substantial
neuronal loss within the lesion and metabolic stress on
peri-lesion cortical tissue was confirmed using SPECT, MR
and MRS. Pharmaco-magnetoencephalograghy revealed
persistent pathological theta (4-10 Hz) and beta (15-30
Hz) activity in surviving sensorimotor and language areas,
consistent with JP's altered gait and speech agnosia. Zol-
pidem reduced the power of these oscillations in all regi-
ons of the lesioned hemisphere, desynchronisation that
was coincident with improved cognitive function. Control
experiments revealed no effect of placebo, while zopiclo-
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ne elicited widespread increases in cortical beta oscillatory
power without functional improvement.

PD participant (CC) voluntarily underwent L-DOPA
washout. CC presented with rigidity, bradykinesia and
unilateral resting tremor. Analysis revealed elevated per-
sistent beta2 oscillations (~27 Hz) accompanied by oscilla-
tory bursts of beta? activity (~20 Hz) in both primary mo-
tor (M1) and somatosensory (S1) cortices. The power of
the betal oscillatory power was reduced following zolpi-
dem (3.5 mg) administration. Desynchronisation was ac-
companied by CC's perception of improved motor functi-
on and this was confirmed with a reduced UPDRS-II sco-
re. Resting tremor appeared unaltered; however, larger
doses (7.5 mg) increased global beta/gamma activity pri-
or to sleep, the onset of which coincided with a reducti-
on in beta power and complete cessation of tremor. Thus,
in PD, specific activity patterns and oscillatory frequencies
in M1 and S1 appear to correlate with motor deficits and
elevation of low-frequency ‘burst’ activity acts as a barrier
to normal function, activity that is specifically reduced by
zolpidem.

Key Words: Parkinson’s disease, magnetoencepha-
lography (MEG), oscillations.
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ABSTRACT

Parkinson's disease (PD) is chronically progressive,
age-related, fatal neurological disease in human that af-
fects at least 1% of the population over 55 years of age.
Resting tremor, rigidity, bradykinesia, gait disturbances,
postural instability characterize this disease clinically. De-
generation and elimination of dopamine (DA) neurcns in
SN and other brain regions, formation of intraneuronal
and intraglial inclusions (LB), filaments in 10-20 nm diame-
ter are neuropathological hallmarks of the disease (1).

PD takes different forms. Idiopathic PD does not have
known cause but epidemiological studies reveal several
risk factors in addition to the aging including exposure to
pesticides, herbicides and some industrial chemicals (2).
Familial PD involves gene mutations with autosomal domi-
nant or autosomal recessive inheritance pattern. PD-lin-
ked mutations occur in the genes encoding a-synuclein,
parkin among others (3,4).

The transgenic animal models capture the overexpres-
sion of these genes involved in PD. Since intraneuronal ac-
cumulation of a-synuclein has been proposed to play a
central role in PD, most transgenic models focused on in-
vestigating the in vivo effects of a-synuclein accumulation
using different promoters.

After demonstration that the oxidative stress could le-
ad to aggregation and toxic protofibrils, the posttranscrip-

tional modifications that might promote a-synuclein agg-
regation and toxic conversion such as phosphorylation
and conjugation were studied. Toxic conversion of o-
synuclein is not only the result of factors promoting agg-
regation but might also be the consequence of a failure
of factors preventing aggregation. Thus the critical balan-
ce between aggregation and anti aggregation factors
might be at play. Endogenous mechanisms to prevent to-
xic conversion include clearance, proteolysis, and produc-
tion of inhibitors of aggregation. Among these a-synucle-
in was characterized as an inhibitor of aggregation of a-
synuclein (5). Double transgenic of a- and - synuclein has
been created. These models have been used to establish
the connection between LB, motor impairments) and DA
transmission to study the pathophysiology of PD.
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ABSTRACT

Inappropriately synchronized beta oscillations (13-
30 Hz) in the subthalamic nucleus (STN) accompany
movement difficulties in people with Parkinson’s dise-
ase (PD) (1). The mechanisms underlying these exagge-
rated beta oscillations are unknown, but the network
formed by reciprocally-connected neurons of the STN
and external globus pallidus (GP) is one candidate pace-
maker (2). Guided by clinical findings, we have establis-
hed that beta oscillations are also inappropriately exag-
gerated in the 6-hydroxydopamine- (6-OHDA) lesioned
rat model of PD (3). Here, we recorded neuronal net-
work activity in control and 6-OHDA-lesioned rats to
elucidate the roles of the GP in generating exaggerated
beta oscillaticns in the basal ganglia, and particularly
the STN.

Oscillatory activity in the GP was excessively and se-
lectively synchronized at beta frequencies after chronic
dopamine loss. Exaggerated beta oscillations were exp-
ressed by single neurons, small neuronal ensembles,
and in local field potentials. Excessive beta-frequency
synchronization of GP activity was accompanied by dec-
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reased firing rate and regularity at the single-neuron le-
vel. Importantly, in Parkinsonian animals, two main
types of GP neuron were identified according to their
distinct and inversely-related firing rates and patterns.
Mareover, GP neurons of the same type tended to fire
together, with small phase differences, whereas diffe-
rent types of neuron tended not to do so. This functi-
onal dichotomy in temporal coupling persisted across
extreme brain states, suggesting that maladaptive inte-
ractions are dominated by hardwiring. Finally, the preci-
sely-timed discharges of GP and STN neurons indicated
that rhythmic sequences of recurrent excitation and in-
hibition in the STN-GP network, and lateral inhibition
between GP neurons, could actively support abnormal
beta oscillations. We propose that GP neurons, by vir-
tue of their spatiotemporal synchronization, widespre-
ad axon collaterals and feed-back/feed-forward mecha-
nisms, are well placed to orchestrate and propagate
exaggerated beta oscillations throughout the entire ba-
sal ganglia in PD.

Key Words: Basal ganglia, oscillations, Parkinson's di-
sease.
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OZET

Bir periferik sinir yaralandiginda, lezyon alaninda pek
cok dedisiklik ortaya gikar. Bu degisim Wallerian dejene-
rasyon olarak adlandirlir ve yaralanmanin uzagindaki si-
nir bélimtinde meydana gelen dejenerasyon islemidir.
Bu islem, yaralanmanin etkeni ne olursa olsun basaril bir
rejenerasyon ve fonksiyonel sonug icin temel basamaktir.
Yaralanmis bir néronda, hticresel yaralanma ve stresin
ortaya g¢kardidr sinyaller, transkripsiyon faktérlerinin,
adezyon molekdillerinin, blytime ile iliskili proteinlerin ve
aksonal uzama igin gerekli olan yapi taslarinin tretimini
uyarir. Bu néral yanit ayni zamanda, blytme faktérleri-
nin, sitokinlerin, néropeptidlerin ve sinir cevresindeki né-
ron digi hlcrelerin uyariimasini saglayan hticresel haber-
cilerin salimimiyla da iliskilidir. Fonksiyonel rejenerasyo-
nun basarisi, yaralanmanin boyutu, yerlesim vyeri ve kisi-
nin yas! gibi etkenlerin yani sira yukarda bahsedilen mo-
lektiler mekanizmalarla da dogrudan iliskilidir. Bu béltim-
de, periferik sinir rejenerasyonunda basarili bir sonug icin
onemli bir dayanak noktasi olan molekdiler ve hicresel
degisikliklerin tarif edilmesinin yani sira, sinir rejeneras-
yonu lzerine pozitif katkisi olan iyilestirici etmenler tart-
silacaktir.

Anahtar Kelimeler: Periferik sinir, sinir rejenerasyo-
nu, molekuler mekanizma, nérotrofik buiyime faktorleri.

ABSTRACT

When a peripheral nerve injury occurs, massive chan-
ges take place at the lesion site. These changes are ter-
med Wallerian degeneration, which is a process involving
degeneration of a nerve segment distal to lesion, and
which is essential for successful regeneration and functi-
onal recovery to occur independent from the etiology. In
the injured neuron, the rapid arrival of signals that contri-
bute to cellular injury and stress is followed by the induc-
tion of transcription factors, adhesion molecules, growth-
associated proteins and structural components needed
for axonal elongation. This neuronal response is also asso-
ciated with the expression of growth factors, cytokines,
neuropeptides and other secreted molecules involved in
cell to cell communication, which may be involved in the
activation of neighbouring nonneuronal cells around the
cell body of the injured neuren and in the distal nerve fib-
re. The success of functional regeneration depends a
number of factors including size and location of the in-
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jury, age of the individual as well as aforementioned mo-
lecular mechanisms. In this part, the molecular and cellu-
lar changes that are pivotal in producing a successful re-
generative response will be described and molecules
which have regenarative properties will be discussed.

Key Words: Peripheral nevre, nerve regeneration,
molecular mechanism, neurotrophic growth factors.
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Merkezi sinir sistemi ile duyu ya da motor son organ-
lar arasindaki baglantiyi saglayan periferik sinir sistemi
farkl iyilesme paterni gdsteren bir sistemdir. Bu sistemde
iletim aksoplazmik transportla ve elektrik iletisinin zar tize-
rinde ilerlemesiyle olur. Miyelinli liflerde bu ileti ranviyer
bogumlari arasinda atlama tarzinda hizli olmaktadir. Miye-
lin kalinhgr arttikca ileti de hizlanmaktadir.

Periferik sinir lifleri miyelinli, ince miyelinli ve miyelin-
siz olarak 3'e ayrilir. Miyelinli lifler alfadan deltaya, kalin-
Iigina gére dedisen alt gruplari igerir. Delta ve miyelinsiz
grup lifleri agri ve 1s1 gibi ilkel duyulari alir. Basi sendrom-
larinda ilk ve kolayca etkilenen ve ilk iyilesen bu liflerdir.
O nedenle bu sorunlarin degerlendirmesinde cok ¢nem
arz etmez. Motor fonksiyondan sorumlu alfa lifleri ise
cok geg etkilenir. Periferik sinir sisteminde en énemli de-
gerlendirme parametresi reseptérlerde sonlanan ézelles-
mis duyudan sorumlu beta lifleridir. Beta lifleri de ikiye
ayrilir. Yavas ve hizli adapte olan lifler. Yavas olanlar sa-
bit dokunma yani basi duyusunu alirken, hizli olanlar ha-
reket ve vibrasyonu algilar. Bunlarin her birinin degerlen-
dirme yontemleri farklidir.

Duyu degerlendirmesinde 2 farkli parametre, inner-
vasyon esigi ve yodunlugu ayri degerlendirilmelidir. Bir
periferik sinir sorununda énce innervasyon esigi dedgisir.
Yani sinir lif sayisi aynidir, ancak liflerin fonksiyonu bozul-
mustur. Bu konumda hastanin sikayetleri ya ara sira gelir
ya da provakatif testlerle ortaya gikarilir. Bir stire sonra ek
olarak sinir lif sayisinda da azalma olur ve sikayetler kali-
ci hale gelir ve uzvun fonksiyonu bozulur. Bu sorunlari de-
Gerlendiren testlerin hangi parametreyi degerlendirdigi
onemlidir. Clinku esik degisikliklerini test edenler hekimi
erken uyarir.

innervasyon esigini degerlendirmek icin basi filaman-
lar ve PSSD cihazi ile hareketli olanlar da vibrasyon yapan
cihaz veya PSSD ile test edilir. innervasyon yogunlugu ise
2 nokta ayirimi ile degerlendirilir. N&rofizyolojik lifler sa-
dece kalin miyelinli lifler hakkinda bilgi verdiginden sade-
ce ge¢ dénemde bulgu verir ve yalanci negatif sonuclari
yliksektir,

Periferik sinir sorunlarinda erken tani snemli oldugun-
dan givenilir bir yéntemle innervasyon esiginin degerlen-
dirilmesi gerekir. Bunun igin en ideal cihaz PSSD'dir.

Anahtar Kelimeler: Duyu, PSSD, néropati.
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ABSTRACT

Peripheral nerve system, connecting the central nervo-
us system to motor or sensory end organs, has different
healing pattern. The transport via this system is through
axoplasmic and electrically through the axolemma. In
myelinated fibers, this conduction happens saltatory thro-
ugh the ranvier nodes. If the myelin is thicker, the speed
of impulse conduction increases.

Periphreal nerve fibers can be myelinated, thinly mye-
linated or unmyelinated. Myelinated ones have subgroups
from alpha to delta. Delta and unmyelinated fibers are
responsible for the primitive sensations, pain and tempe-
rature. In problems, those are the first to be effected and
heal. Alpha fibers of moter function is the last. So, the
most important evaluation parameter of the system is be-
long to the beta fibers, responsible for the specialized to-
uch sensation based on receptor system. Beta fibers are
either slowly or quickly adapting fibers. Slow ones feel the
pressure and the other feels the movement and vibration.
Either function has its individual testing procedures.

Innervation threshold and density are the two separa-
te parameters to be evaluated separately. The threshold
level is the first one to be effected in problems. That me-
ans the fibers all are alive but their function deteriorate.
In that period, the complaints of the patient are tempo-

rary and appear by provocative tests. If the problems con-
tinue, fibers begin to die and density decreases. The
complaints become persistent and the function of the ext-
remity deteriorates. It is important which parameter the
test is evaluating The ones evaluating the threshold levels
warn the physicions early.

Inervation threshold can be tested by monofilaments
and PSSD {pressure specified sensory device) for the pres-
sure and by the tuning forks and PSSD for the mavement.
Innervation density can be tested by two point discrimina-
tion. Neurophysiologic tests only evaluate the thicker
myelinated fibers and warn the physicions in the late pe-
riod, and have very high false negative resuilts.

Testing the innervation threshold level is important be-
cause of early diagnosis of the peripheral nerve problems.
PSSD is the ideal device for that purpose.

Key Words: Sensory, PSSD, neuropathy.
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Travmatik brakiyal pleksus tedavisinde mikrocerrahi tek-
nigin gelismesi ve ameliyat mikroskobunun yaygin olarak
kullanilimaya baslamasi, elektrofizyoloji, bilgisayarli tomo-
grafi tarama, miyelografi gibi yardimci teshis araglarinin kul
laniimasi ile cerrahi cnarim tekrar glindeme gelmistir. G-
nimtuzde trafik ve is kazalari, atesli silahla yaralanmalar
paralizilerin sik sebeplerindendir.

Acil cerrahi Unitelerine genellikle multitravma nede-
niyle kabul edilen bu hastalarin tedavisinde ilk planda ha-
yati tehdit eden durumlarina éncelik verilir. Genel yakla-
sim bu hastalarin medikal durumlar stabilize oluncaya
kadar sedatize edilmesi oldugundan, daha sonralari para-
litik Ust ekstremite fark edilir. Acil UGinitesinde durum fark
edilir edilmez bu konuda uzman bir ekibin yer almasi sag-
lanmalidir.

Bu hasta poptlasyonunda yaralanmaya eslik eden
ktint kafa travmalari, hemopnémotoraks, kosta frakttird,
subklavyende ya da boyunda vaskliler yaralanmalar, omuz
dislokasyonu, klavikula-omuz ve uzun kemiklerin fraktcir
izlenebilir.

1999-2008 yillar arasinda 98 (8-43 yas) hastaya
eksplorasyon ve sinir onarimi operasyonlari yapimistir.

L

Olgulardan 35°i infraklavikuler, 63U supraklaviktiler ya-
ralanmadir. Takip stresi 53 aydir (8-93 ay). Yetmis Ug si-
nire néroliz, 66 intrapleksal nérotizasyon (23 musktlekU-
tan, 17 mediyan, 3 aksiller, 7 radyal, 2 posterior kord,
1'er slpraskapular, Ust trunkus posterior béltimd, st
trunkus anterior bolimu ve orta trunkus) yapilmistir.
Otuz yedi sinire ekstrapleksal nérotizasyon (6 nXl'den
supraskapular, 3 interkostal sinirden musktiloktitan sinir,
2 interkostal sinirden aksiller sinir, 2 servikal pleksustan
mediyan sinir, 4 frenik sinirden posterior kord, aksiller si-
nir ve fonksiyonel kas transferi nérotizasyonlari) yapil-
mistir. Doksan derece yakin kol abdtiksiyonu; eli adiza
gotiirecek sekilde dirsek fleksiyonu, stabil bir el bilegi ve
duyusu olan kavrama yapabilen bir el fonksiyonu basari-
I olarak kabul edilmistir.

Sekonder cerrahi clarak, el bilegi artrodezi, omuza ab-
duksiyen kas transferi, dirsek igin fleksér tendoplasti, par-
mak fleksiyonu/ekstansiyonu icin muhtelif tendon trans-
ferleri uygulanmigtir. Sonuglarin kétti olmasi nedeniyle co-
gu doktorun uzak durmay tercih ettigi bu hastalara erken
dénemde sinir onarimi ile sinirl da olsa Ust ekstremite
fonksiyonu kazandirilabilmektedir ve sinir rejenerasyonu-
nun optimal oldugu yaralanmadan sonraki 3-12 ay icinde
tercihan ilk 6 ay icinde sinir onarimi sansi taninmalidir.
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Periferik sinir yaralanmalar tarih boyunca dedisik
branslardan hekimleri ugrastiran énemli bir konu olmus-
tur. Mikrocerrahinin gelismesiyle birlikte travmatik, onko-
lojik ya da iyatrojenik sebeplerle bozulan sinir btlnligu-
nun cerrahi onarimi rutin bir uygulama haline gelmistir.
Ancak periferik sinir onarimlarinda henlz istenilen diizeye
ulasilamamistir. Cerrahi ve medikal tedavinin daha ileri du-
zeye cikarilmasi ancak guvenilir, Slgtilebilir ve tekrarlanabi-
lir deneysel arastirma modellerinin kullanimi ve bu model-
lerin daha da gelistiriimesiyle mimkun olabilir.

Ug uca sinir onarimlarinda blyUk basari elde edilmesi-
ne ve onarim prensipleri buytk &lclide genel kabul gér-
mus olmasina ragmen hala arastirlmasi gereken tartisma-
It konular mevcuttur. Ug yan sinir onarnim teknikleri ve sinir
greftleri yerine kullanilan sentetik ve organik kondliitler
konusunda bir konsensus yoktur ve yodun arastirmalara
gerek vardir.

Literatlir incelendidinde bu amagla en sik sigan siyatik
sinir modelinin kullanildigini gérliyoruz. Sican kolay bulu-
nabilirligi ve bakim kolaylidi agisindan son derece uygun
bir denektir. Siyatik sinir insandakine benzer anatomik lo-

kalizasyonda olup posterior uyluk yaklasimi ile kolaylikla
ulasilabilir. Sinir yapilacak calismaya uygun sekilde hasar-
landiktan ya da kesildikten sonra mikrocerrahi teknikle
onarimi muimkdndir. Bu model sinir greftlemesi ¢alisma-
lari igin de uygundur. Yapilacak ¢alismanin sonuglarini et-
kilemeyecek ise karsi tarafta da calisilabilir ya da karsi ba-
cak kontrol olarak kullanilabilir.

Yapilan onarimin bagarisi ve sinir fonksiyonlarinin geri
dénlst cesitli sekillerde dederlendirilebilir. Anestezi altin-
da elektrofizyolojik testler yapilmasi mimktinddr. Bu sekil-
de iyilesme streci takip edilerek kuantifiye edilebilir. Sik
kullanilan bir yéntem de mikroskop altinda sinir kesitinin
morfometrik analizidir. Bu yéntem nispeten subjektif ve
g6zlemci hatasina agik bir yéntem olmasina ragmen ¢esit-
li metotlar kullanilarak kuantifiye ve standardize edilebilir.
Galisma stiresince ya da sonunda alinan sinir biyopsileri ge-
sitli ydntemlerle boyanarak 1sik ya da elektron mikroskobu
ile incelenebilir.

Sicanlardaki fonksiyonel sonucu degerlendirmenin
énemli bir yolu da ytrlime analizidir. Ydrime analizi icin
gerekli dtizenegin kurulmasi ve dederlendiriimesi zorluklar
icerse de klinik sonuclarla paralellik kurulmasi agisindan
cok kiymetlidir.
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Sinir galismalarinda sican disinda diger memeliler de
kullanilmustir, ancak her modelin kendine has zaaflar mev-
cuttur. Buglne kadar éne slrtilen deneysel modeller ide-
al olmaktan uzaktir. Bu modeller tizerindeki calismalar yo-
gunlastinilarak, gelistiriimeleri son derece &nemlidir. Ideal
deneysel modellerin olusturulmasi ve standardizasyonu
yeni ve etkili onarim yéntemlerinin ortaya ¢lkmasi icin bir
6n kosuldur.

ABSTRACT

Peripheral nerve injuries have been an important chal-
lenge for physicians from a variety of specialties. The re-
pair of the damaged nerves due to oncologic, traumatic
or iatrogenic causes has become routine practice with the
advent of microsurgery. However, the success of periphe-
ral nerve repair is not always satisfactory. Development of
better surgical techniques, materials and medication is
only possible with development of reliable, objective and
reproducible experimental models.

Although there is huge success with end to end nerve
repair and general principles are somewhat established,
there are plenty of controversial issues that asks for furt-
her research.

The rat sciatic nerve model seems to be the most com-
man in the literature. Rat is an ideal laboratory animal as
it is easy to obtain and easy to maintain. The rat sciatic
nerve is in a similar anatomic location with the human sci-
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atic nerve. It is easy to expose the nerve via a posterior
thigh incision. The nerve may be microsurgically repaired
after transection or other type of injury. This model is al-
so very useful for nerve grafting studies. The contralateral
side may also be used if it does not interfere with the re-
sults or the contralateral side may be used as control,

The success of the repair and return of nerve functi-
ons may be assessed with a variety of methods. Elect-
rophysiologic tests may be carried out under anesthesia
for monitoring and quantification of the healing process.
Another common method is the morphometric analysis of
the nerve section under the microscope. Although this
method is subjective and open to observer bias it may be
quantified and standardized using different approaches.
Nerve biopsies may be obtained throughout or at the end
of the study to be stained and studied under light or elect-
ron microscope.

Gait analysis may be performed to assess the functi-
onal results of nerve repair. Although it is not easy to set
up and to perform such complicated analysis, the results
are of great value as they are predictive of the clinical re-
sults in vivo.

Mammals other than rats are also used for peripheral
nerve repair. However all models have unique disadvanta-
ges. Itis important to improve these models. The advent
of new and improved repair techniques is only possible
with implementation of ideal and standard experimental
animal models.
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OZET

Né&ronal nikotinik asetilkolin reseptérleri (NAChR), pe-
riferik ve merkezi sinir sisteminde yerlesik, ligand-kapili
iyon kanallaridir. Bu reseptdrler 5 subtinitten olusur. Gu-
numtuizde, her biri farkli genler tarafindan kodlanan, 9 al-
fa (0.2-a10), 3 beta (B2-B4) subdiniti tanimlanmuistir. Hete-
romerik yapill bir nikotinik reseptdr, birden fazla sayida
a2, a3, od veya ab sublnitleriyle B2 ve p4 subtnitlerinin
kombinasyonundan olusur. a7, a8, a9 ve .10 subtinitle-
ri ise homomerik reseptdrler olusturabilmektedir. Bu
nNAChR subtinit kombinasyonlarinin ¢esitli ligandlara afini-
telerinin farkh oldugu, katyon gecirgenliklerinin ve desen-
sitizasyon oranlarinin gesitlilik g&sterdigi ve dolayisiyla
farkll fizyolojik ve farmakolojik &zelliklere sahip oldugu
gosterilmistir (1).  Ayrica, bu farkll kombinasyonlardan
olusan NAChR'nin merkezi sinir sistemindeki dagilimlari da
farklidir ve en sik rastlanan kombinasyon a4/f2 ve a7 ti-
pi reseptorlerdir. ad/B2 tipi reseptdrler tdm sinir sistemin-
de bulunurken, a7 stdbunit mRNA'si daha cok serebral
korteksin belirli tabakalarinda, hipotalamusta, hipokam-
pusta ve bazi beyin sapi cekirdeklerinde yer alir. Diger su-
bunitleri iceren nAChR'i daha az siklikla dagiim gésterir.
ad/B2 tipi nikotinik reseptdrler nikotini ylksek afiniteyle

baglarken, a7 tipi reseptdrler nikotini duslk afiniteyle
baglamaktadir.

Yakin zamanda sentezlenen ¢ok sayida nAChR ago-
nistleri deneysel arastirmalarda ve klinik calismalarda kul-
laniimaktadir. Bu calismalarin sonuglar bu agonistlerin
Alzheimer, Parkinson gibi ¢esitli nérodejeneratif hastalikla-
rin tedavisinde oldugu kadar, sizofreni ve benzeri cesitli
kognitif bozukluklarda kullanilabilecek adaylar olabilecek-
lerini distindlrmektedir. Ayrica, cok sayida in vivo ve in
vitro galismalar, cesitli agonistlerle nAChR aktivasyonunun
néroprotektif ve nérotrofik etki olusturdugunu gdstermis-
tir. Bu gelismeler dogrultusunda, simdiye kadar sadece
nérotransmitter asetilkolinin 6n maddesi olarak gdrtilen
kolin ve iskemik beyin hasarinda ndron koruyucu etkileri
nedeniyle kullanilan CDP-kolin tekrar 6nem kazanmstir,
Glnku kolinin 7 tipi nAChR'ye asetilkoline benzer afini-
teyle baglandidi ve agonist gibi davrandidi gdsterilmistir
(2). Diger taraftan, CDP-kolinin de, kolin vericisi clarak sa-
dece membran fosfolipidlerini koruyucu etkisi degil, koli-
nerjik iletlyi duzenleyici yénde etkiler olusturdugu gésteril-
mistir (3,4). Bizim ve diger laboratuvarlarin sonuglari, CDP-
kolinin nikotinik agonist olarak sizofrenide yararl etkileri
oldugunu, agr ve analjezi mekanizmalarini etkileyebildigi-
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ni, cesitli sok kosullarinda kardiyovaskdiler bulgulari ve do-
ku hasarini geri dénduirebildigini gstermektedir (2,3,5-8).

Anahtar Kelimeler: Nikotinik, alfa7-nikotinik resep-
torler, CDP-kolin, néroprotektif, tedavi.

ABSTRACT

Neuronal nicotinic acetylcholine receptors (nAChRs)
are ligand-gated ion channels located in both peripheral
and central nervous systems. They are composad of five
subunits. At present 9 alpha (a2-a10) and 3 beta (p2-p4)
subunits have been identified, each encoded by a diffe-
rent gene. Heteromeric nAChR can contain more than
one of the a2, a3, a4 or a6 subunits and/or both B2 and
B4 subunits as well. a7, a8, a9 and a10 subunits can
form homomeric receptors. These multiple combinations
of nAChR subunits show different affinity for different Ii-
gands, variability of permeability for cations and rate of
desensitization and possess distinct physiological and
pharmacological properties (1). Moreover, the distributi-
on of nAChRs in the central nervous system differs for the
different subunit combinations and the most common su-
bunit arrangements within the central nervous system inc-
lude the cd/B2 type receptor and a7 type receptor. The
ad/B2 type receptors are present in the entire nervous
system, but the distribution of a7 subunit mRNA is rest-
ricted to certain layers of cerebral cortex, to the hypotha-
lamus, hippocampus and to some brain stem nuclei. The
nAChR containing other subunits are less abundant. The
a4/B2 nicotinic receptor binds nicotine with high affinity,
while the a7 nicotinic receptor binds nicotine with a low
affinity.

Recently an increasing number of synthesized potent
nAChR agonists have been used in experimental research
and clinical trials. Results from these studies have implica-
ted that these agenists can be considered potential can-

didates not only for the treatment of neurodegenerative
disease such as Alzheimer’s disease and Parkinson’s dise-
ase, but also for several cognitive disorders like Schizoph-
renia. Besides a number of in vivo and in vitro studies ha-
ve shown that the activation of NAChRs by these agonists
have the potential to be neuroprotective and neurotrop-
hic. According to these findings, choline which has been
considered only as a precursor of neurotransmitter
acetylcholine and CDP-choline which has been used in the
treatment of several ischemic brain disorders have rega-
ined significant importance. Because choline has been
shown to bind a7 nicotinic receptor with the similar affi-
nity to acetylcholine and to act as an agonist (2). On the
other hand it has been shown that CDP-choline, as a cho-
line donor, not only protects membrane phospholipids
but also affects the cholinergic neurotransmission (3,4).
Studies from our and other laboratories have shown that
CDP-choline can have some ameliorative effects in Schi-
zophrenia, influences pain and analgesia mechanisms,
restores cardiovascular findings and tissue injury in seve-
ral shock conditions (2,3,5-8).

Key Words: Nicotinic, alpha7-nicotinic receptors,
CDP-choline, neuroprotective, treatment.

KAYNAKLAR/REFERENCES

1. Changeux et al. Brain Res Rev 1998;26:198-216.
2. Mike A et al. Brain Res 2000;882:155-68.

Sava et al. Naunyn-Schmiedeberg’s.
2002,365:388-98.

Savci, et al. Eur J Pharmacol 2003;468;129-39.

Deutsch, et al. Eur Neuropsychopharmacol 2008,18:147-51.
Hamurtekin ve Gurun. Brain Res 2006,1117:92-100.

Yilmaz, et al. Clin Exp Pharmacol Physiol 2006;33:415-20.
Coskun C, et al. Neurosci (poster) 2008,AA28 555.2

W

Arch  Pharmacol

o N O U oA

Turk Norol Derg 2008; 15(Ek 1); 44-45



PANEL

Alzheimer Hastahgi ve Glukoz Metabolizmasi

Alzheimer’s Disease and Glucose Metabolism

Turgay Celik

Gulhane Askeri Tip Akademisi, Tibbi Farmakoloji Anabilim Dali, Ankara, Turkiye
Department of Medical Pharmacology, Gulhane Military Medical Academy, Ankara, Turkey

Turk Norol Derg 2009; 15(Ek 1): 46-47

OZET

Alzheimer hastali§l (AH)'nda nérodejenerasyon
olusmasl, oksidatif stres, mitokondriyal disfonksiyon,
enerji metabolizmasi bozuklugu ve apopitoz (6lGm sin-
yalleme yolaginin) aktivasyonu ile iliskilidir. Insan (otop-
si) beyin dokusu calismalari AH'nin patolojik ve moleku-
ler 6zelliklerinin instlin ve instlin benzeri blylime fakts-
ri (IGF) genlerin ve ilgili reseptérlerin ekspresyonunun
azalmasl sonucu gelisebilecedini gdstermistir (1). Ayri-
ca, fonksiyonel calismalar, AH'de, bilissel bozulmanin
erken dénemlerinde beyin glukoz kullanimi ve enerji
metabolizmasinin bozuldugunu gdstermistir (2). Deney-
sel olarak, intraserebroventrikller streptozotosin (ICV-
STZ) uygulanmasi ile, oksidatif hasara bagl instlin ve
IGF sinyal mekanizmalarinda kimyasal bozulma olus-
makta ve AH tipi nérodejenerasyon gelismektedir. Bu,
sporadik AH modeli olarak kabul edilir. ICV-STZ uygulan-
mis sicanlarda kan glukez duzeyleri yikselmez ve kan,
pankreas yapisi ve instilin immtinreaktivitesi kontrol gru-
buna benzer. Fakat beyin élctilerinde ktictilme ve néro-
dejenarasyona bagl sinir hticresi kaybi, gliyozis olusma-

siile p53 immunreaktivitesi, glikojen sentaz kinaz 3B ak-
tivasyonu, fosfo-TAU, ubiquitin ve p-amiloid artisi gibi
degisiklikler gézlenir. ilave olarak, ICV-STZ uygulanan si-
gan beyinlerinde sinir htcresi, oligodendroglia, kolin
asetiltransferaz ile iliskili genlerin ekspresyonu azalmis,
glial fibriler asidik proteinlerin, mikrogliaya ézel protein-
lerin, asetilkolinesteraz, TAU ve APP’yi kodlayan genle-
rin ekspresyonu artmistir (3). Normalde, TAU fosforilas-
yonu insulin ve IGF-1 araciligi ile duzelir. Bu instilin veya
IGF-1 sinyalinin bozulmasi, mitokondriyal disfonksiyon
ve apopioz aracili hticre élimine neden olan TAU hiper-
fosforilasyona ve nérodejenerasyona yol acan oksidatif
stresin tetiklenmesine yol acabilir. Hayvan modellerinde-
ki calismalar zerdegal bitkisinin bir komponenti olan kur-
kuminin (Cur) AH'de ve fokal serebral iskemide faydali
olabilecegini gdsterdi. Bu nedenle, STZ ile olusturmus
sporadik AH modelinde, Cur'un IGF-1'e bellek bozuklu-
guna ve histopatolojik dedisikliklere etkisini degerlendi-
rildi ve Cur tedavisinin bilissel bozukluklugun azaltima-
sinda ve IGF-1/instilin mekanizmasinin korunmasinda et-
kili oldugu gézlendi.
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ABSTRACT

Neurodegeneratif proporties of Alzheimer's Disease
(AD) is associated with persistent oxidative stress, mitoc-
hondrial dysfunction, impaired energy metabolism, and
activation of apoptotic pathways. The studies on human
postmortem brain tissue linked many of the characteristic
molecular and pathological features of AD to reduced
expression of the insulin and insulin-like growth factor
(IGF) genes and their corresponding receptors (1). Mare-
over, functional studies showed that cerebral glucose uti-
lization and energy metabolism were impaired very early
and preceded or accompanied the initial stages of cogni-
tive impairment in AD (2). Experimentally, the injection of
intracerebroventricular streptozotocin (ICV-STZ) causes
chemical depletion of insulin and IGF signaling mecha-
nisms and results in oxidative injury that is sufficient to ca-
use AD-type neurodegeneration. This model accepts as a
sporadic AD model. The ICV-STZ-injected rats did not ha-
ve elevated blood glucose levels, and pancreatic architec-
ture and insulin immunoreactivity were similar to control.
But, their brains were reduced in size and exhibited ne-
urodegeneration associated with cell loss, gliosis, and inc-
reased immunoreactivity for p53, actived glycogen
synthase kinase 8, phospho-tau, ubiquitin, and amyloid-g,
Additionally, the icv-STZ-treated brains had significantly
reduced expression of genes corresponding to neurons,

oligodendroglia, and choline acetyltransferase, and incre-
ased expression of genes encoding acetylcholinesterase,
tau, and amyloid precursor protein (3). Tau phosphoryla-
tion is normally regulated by insulin and IGF-1. This impa-
ired insulin or IGF-1 signalling can result in the hyper-
phosphorylation of tau, which can cause cell death medi-
ated by apoptosis, or mitochondrial dysfunction and pro-
mote oxidative stress, which contributes to the neurocde-
generation cascade. Studies in animal models have sug-
gested that curcumin (CUR), a major component of the
spice turmeric, may have beneficial effects in neurodege-
nerative conditions such as AD and focal cerebral ische-
mia. Therefore, the effects of CUR were evaluated on IGF-
1, memory deficit and histopathological changes in the
STZ-induced memory deficit model of SAD and the CUR
treatment was observed to be effective in reducing the
cognitive impairment and protecting insulin and 1GF-1 sig-
naling mechanisms (4).
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GZET

Madde bagimhligi dinya ¢apinda tibbi ve sosyal bir
problem olusturmaya devam etmektedir. Glinlmuzde
madde bagimliligini tedaviye yonelik yeni tedavi stratejile-
ri Gzerine yogun arastirmalar yapilmakta ve her gecen gtin
yeni molekdller sentezlenerek denenmektedir. Gegmisten
bugline, basta dopaminerjik sistem olmak Uzere GABAer-
jik, glutamaterijik, kolinerjik, serotonerjik ve opioderjik sis-
temler madde bagimhhd ile ilgili stireclere en ¢ok katilan
sistemler olarak karsimiza ¢ikmaktadir.

Opioderjik sistemn ile madde bagimlilig arasindaki ilis-
kinin ortaya konmasi uzun stireden beri bagimlilik tedavi-
sine yonelik hedefler arasinda yer almaktadir. Opioid né-
ronlar, &zellikle proopiomelanokortin (POMC) ndronlari
multitransmitter néronlar olup, basta p-endorfin olmak
lzere alfa-MSH ve diger cesitli peptidleri sentezlemekte-
dir. Bltdn POMC néronlar ayni peptidleri salivermezken,
ilging bir sekilde bazi néronlar B-endorfinin kendisi yerine
ya da ek olarak opioid olmayan B-endorfin tlrevlerini sali-
vermektedir. Otuz bir aminoasitli B-endorfinin karboksi
terminalinin yakinindan endoproteolitik yikim ile opioid ol-
mayan tlrevlerine dénustlirdlmektedir. Bu modifikasyon

p-endorfin'i 31 aminoasitten 27 aminoasitli p-endorfin,_
57 ye donstlrmektedir. Bu peptid ilging bir sekilde ago-
nist olarak etkisizken potent opioid reseptdr antagonisti
olarak B-endorfinin olusturdugu analjeziyi engellemekte-
dir. p-endorfinin bir opioid reseptér antagonistine ddnus-
me sebebi tam olarak anlasilamamakla beraber, bir "biyo-
kimyasal degistirici” olarak POMC néronlarini opicid olma-
yan fenotipe déndstlirmekte rol oynayabilecedi distintil-
mektedir. B-endorfin, 5,'in, B-endorfin, ,,'ye dénistimu
sirasinda ayrica bir dipeptid olan glisin-L-glutamin (GlyGln;

B-endorfing, 5,) olusmaktadir.

GlyGIn'nin biyolojik olarak aktif oldugu bilinmekle be-
raber farmakolojisi hakkindaki bilgilerimiz bugtin icin sinir-
Idir. Onceki calismalar GlyGIn‘nin beyin sapindaki sekretu-
ar veziktllerde bulundudunu ve buradaki néronlarin “ates-
lenme sikliklarinl” inhibe ettigini gostermistir. Daha sonra
aralarinda laboratuvarimizin da bulundugu laboratuvarlar
GlyGln ile ilgilenmis ve B-endorfin ve morfinin olusturdugu
hipotansiyon ve solunum depresyonunun GlyGIn tarafin-
dan engellendigi g&sterilmistir. GlyGIn'nin bu &zelligi akla
bagimlilik ile ilgili stireclere de katilabilecegini getirmistir.
Daha sonra yapilan ¢alismalarda GlyGIn'nin basta morfin
olmak Uzere nikotin ve alkol bagimhlik modellerinde en-
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gelleyici etkileri gdsterilmistir. Sonug olarak, GlyGln, ba-
gimlilik olusturan pek ¢ok madde icin potansiyel farmako-
lojik profile sahiptir,

ABSTRACT

Substance abuse continues to be a major medical and
social problem worldwide. Today, research focuses on
substance abuse treatment strategies and new molecules
are being synthesized and tested almost on a daily basis.
Several systems, including the dopaminergic, GABAergic,
glutamatergic, cholinergic, serotonergic and opiodergic
systems have been demonstrated to be related with subs-
tance abuse processes, dopaminergic system being the
most significant.

The demonstration of the relationship between subs-
tance abuse and opiodergic system has long been one of
the major goals of addiction treatments. Opiod neurons,
particularly the proopiomelanocortin (POMC) neurons
are multitransmitter neurons and synthesize p-endorp-
hin, alpha-MSH and various other peptides. However, all
POMC neurons do not release the same peptides, and in-
terestingly some neurons release non-opioid B-endorphin
derivatives instead of, or in addition to, B-endorphin. f-
endorphin is converted to non-opioid derivatives, in part,
through endoproteolytic cleavage near its carboxy termi-
nal. This modification shortens B-endorphin, a peptide
with 31 aminoacids to the p-endorphin, ,,. a peptide
with 27 aminoacids. Although p-endorphin, ., is inactive
as an agonist, it is a potent opioid receptor antagonist

that inhibits B-endorphin induced analgesia. Although
the reason B-endorphin is transformed to an opioid re-
ceptor antagonist is not fully understood, it is suggested
that it may function as a "biochemical switch” that con-
verts POMC neurons to a non-opioid phenotype. The
conversion of p-endorphin, ., to B-endorphin, ,, also ge-
nerates a dipeptide, the glycyl-L-glutamine (GlyGin; B-en-

dorphingg, 5,).

GlyGln is a biologically active molecule, although rela-
tively little is known about its pharmacology. Previous re-
searches show that GlyGIn is present in the brainstem, lo-
calized in secretory vesicles and inhibits the firing frequ-
ency of brainstem neurons. Afterwards, several laborato-
ries, including our own, interested with GlyGln and found
that GlyGIn prevents respiratory depression and hypoten-
sion caused by morphine. This finding about GlyGin had
been suggestive of an additional plausible effect of the
molecule in the process of addiction. Indeed further stu-
dies proved that GlyGIn has a preventive effect on morp-
hine, nicotine and alcohol addiction models. As a conclu-
sion, GlyGln has a potential pharmacological profile for
several addictive drugs.
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OZET

Sizofreni rasyonel farmakoterapisi oldukga gig, ciddi
bir mental hastaliktir. Dopaminerjik sistemde, ézellikle do-
pamin D, reseptdrleri tzerinden yurttilen nérokimyasal
asirim ve iliskili postsinaptik sinyal transdtiksiyon degisiklik-
leri gerek sizofreni olusumu gerekse hastaligin antipsiko-
tik ilaglarla gtincel tedavisi bakimindan olduk¢a Snemlidir.
Serotonerjik 5-HT,, ve 5-HT, . reseptdr blokaji da yeni ne-
sil atipik antipsikotiklerin etki duizeneginde én plana gik-
mistir. Son zamanlarda giderek artan preklinik ve klinik ve-
riler sinir blylme faktdri (NGF), beyinden kéken alan no-
rotrofik faktér (BDNF) ve nérotrofin-3 (NT-3) gibi santral
nérotrofinlerdeki islev bozukluklarinin beyin gelisimi ve
néroplastisinde bozulmaya katkl saglayabilecedini ve bu-
nun da sizofreniye neden olabilecedini gdstermektedir.
Santral nitrerjik sistem ve argininin dekarboksilasyonu so-
nucu olusan biyolojik aktif bir madde olan agmatinin de si-
zofreni etyopatogenezi ve yeni ilaglarin gelistirilmesi igin il-
ging ve dnemli hedefler olabilecedine dikkat ¢eken prekli-
nik veriler de yayinlanmistir. Agmatin arginin dekarboksi-
laz enziminin katalizledigi bir reaksiyonla argininin dekar-
boksilasyonu sonucu olusan katyonik bir amindir. Agma-
tin biyolojik olarak aktif bir maddedir ve ytiksek bir afinite

ile imidazolin ve c.,-adrenerjik reseptdrlere baglandigi gds-
terilmistir (1). Agmatinin rodentlerde morfin ve alkol yok-
sunluk sendromunun bircok belirtisini hafiflettidi ve bu et-
kisinden NOS inhibisyonu yapici veya NMDA reseptérleri-
ni inhibe edici 6zelliklerinin sorumlu olabilecedi ileri stirdl-
mustdr (2,3). Sizofrenide Szellikle negatif belirtilerin gluta-
mat hipofonksiyonu ile iliskili olabileceginden hareketle
agmatinin NMDA reseptdr bloke edici ézelliginin sizofreni
olusumuna katki saglayabilece@i dustindlebilir. Arginin
metabolizma yolaginin son Urunleri olan spermin ve sper-
midinin de sizofreni benzeri semptomlar olusturmasi ag-
matinin sizofrenide yeni bir hedef olabilecedi hipotezini
gliclendirmektedir (4). Laboratuvarimizda gergeklestirmis
oldugumuz ¢alismalarin sonuglari da bu hipotezi destekle-
mektedir (5,6). Konu ile iliskili calismalarmiz devam et-
mektedir.

ABSTRACT

Schizophrenia is a serious mental disorder which has a
challenging rational pharmacotherapy. Neurochemical
transmission in the dopaminergic system, especially via D,
receptors, and related changes in postsynaptic signal
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transduction are very important for both formation of
schizophrenia and its current pharmacotherapy by an-
tipsychotic drugs. Blocking the serotonergic 5-HT,, and 5-
HT, - receptors has growing importance regarding the ac-
tion mechanisms of new generation antipsychotic medici-
nes. Recently, accumulating preclinical and clinical data
show that dysfunctions of central neurotrophins such as
nerve growth factor (NGF), brain derived neurotrophic
factor (BDNF) and neurophin-3 (NT-3) may contribute to
impaired brain development and neuroplasticity leading
to schizophrenia. Agmatine is a cationic amine that
synthesized from arginine by an enzyme arginine decar-
boxylase. Agmatine is a biologic active substance and it
has been shown that binds to imidazoline and o-adrener-
gic receptors with higher affinity (1). In rodents, agmati-
ne diminished many symptoms of morphine and alcohol
withdrawal syndrome, this impact can be results of NOS
inhibition or NMDA receptor blockage effects of agmati-
ne (2,3). In terms of negative symptoms of schizophrenia
can be related with glutamate hypofunction, NMDA re-

L
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ceptor blockage effect of agmatine can contribute schi-
zophrenia development. In animal models, constituting
schizophrenia like symptoms by spermine and spermidine,
final products of arginine metabolism pathway, strongly
supports the hypothesis of agmatine can be a new target
for schizophrenia (4). Results from our laboratory also
supports this hypothesis (5,6). Our studies on the role of
poliamines in schizophrenia have been persisted.
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Emosyon ve Bilis Arasindaki lliski: Limbik ve
Prefrontal Sistemlerin Etkilesimi

The Relationship Between Emation and Cognition:
An Interplay Between Limbic and Prefrontal Systems

Didem Goékegay
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OZET

Limbik sistemlerin hayvanlar icin yasamsal énemi tarti-
silmamakla birlikte, gtinimtizde insanin evrimi ile birlikte
bu sistemlerin Snemini kaybettigi, yerini Ust-dizey bilissel
sistemlere devrettigi seklinde yaygin bir kani bulunmaktay-
di. Yalniz, son 10 yildaki gelismeler ve ozellikle fMRG sa-
yesinde artik bu yaygin kani degismis bulunmaktadir.

Limbik sistemlerin, alt-diizeydeki algilama ile ilgili ve
Ust-dlizeydeki bilis ile ilgili pek ¢ok streci dogrudan etkile-
digi artik bilinmektedir. Grubumuzda sézctik lretme ve
duygusal celiski ¢6zlimleme gibi hem prefrontal hem lim-
bik sistemlerin gérev aldidi islevleri incelemekteyiz. Bu is-
levlerin lokalizasyonu saghkl poptilasyonlarda ya da hasta
poptilasyonlarinda nasildir, tedavi dncesi ve sonrasinda
fark gézlenmekte midir? Bu sorular, Florida Universitesin-
de ve ODTU'de yaptigimiz deneylerin sonuclar tizerinden
tartisilacaktir.

Anahtar Kelimeler: Emosyon, bhilis, fMRG, limbik,
prefrontal, duygusal-stroop, sézcuk lretme.

ABSTRACT

The vitality of limbic systems for survival of animals is
inarguable, but for humans it had been widely thought
that by way of evolution, these systems have been repla-
ced by high-level cognitive systems.

Through the new developments within the last deca-
de, especially through fMRI this thought has now chan-
ged. It is now known that limbic systems have direct im-
pact on low-level perceptive, as well as high-level cogniti-
ve processes. In our group, we are working on functions
such as word-generation and emotional-Stroop, in which
both prefrontal and limbic systems are involved. Some gu-
estions are: How are these functions localized in healthy
versus patient populations?

Is there a change after treatment? These questions
will be discussed through results of the experiments we
conducted at University of Florida and METU.

Key Words: Emotion, cognition, fMRI, limbic, pref-
rontal, emotional-stroop, word-generation.
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Es Zamanh EEG ve Noérooptik Gériintiileme ile
Nérovaskiiler Baglantinin incelenmesi

Simultaneous Recording of EEG and Neurooptical
Imaging to Investigate Neurovascular Coupling
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OZET

Aktivitesi artan noronlarin besin talepleri, civar damar-
lardaki genlesme sonucu bélgesel serebral kan akiminin
artmasiyla kargilanmaktadir. Nérovaskliler baglanti olarak
adlandirlan bu bagdlantinin mekanizmasi, elektrofizyoloji,
nérafizyoloji, ndrogdrintileme ve farmakoloji gibi bilim
alanlarindaki temel arastirma hattini olusturmaktadir (1,2).
Nérovaskuiler badlantinin altinda yatan fizyolojiyi inceleyen
gesitli Slgim teknikleri mevcuttur. Arastirmalar bu teknik-
lerin e zamanl kullanimlarinin yararli bilgiler verebilecadi-
ne isaret etmektedir (3-5). Biz de son dénemde yaptigimiz
calismalarimizda es zamanl EEG ve nérooptik Slctimler
alarak beynin duragan dalga gdrsel uyaranlara verdigi ce-
vaplar anlamaya calisiyoruz. Laboratuvarimizda gelistirdi-
dimiz bir optik gérintlleme sistemi olan NIROXCOPE 301
(islevsel yakin kizilalti spektroskopi sistemi, iYKAS), aletini
meodifiye ederek es zamanli olarak EEG kayitlari aldik. Bul-
gularimiz beynin bazi uyaran frekanslarina ayricalik géster-
didine isaret etmektedir. Bulgularimizin ileride beyin osilas-
yonlarinin fizyolojisine 1sik tutacagina inanmaktayiz.

Anahtar Kelimeler: Elektroensefalogram, nérooptik
géruntlleme, ndrovaskdler baglanti, islevsel yakin kizilalti
spektroskopi.

ABSTRACT

The supply of nutrients to activated neurons is provi-
ded by the dilation of the blood vessels resulting in an inc-
rease in the regional cerebral blood flow. The mechanism
of this coupling has been the major line of research in
electrophysiology, neurophysiology, neurocimaging, and
pharmacology termed as the neurovascular coupling
(1,2). There are a multitude of techniques to investigate
the underlying physiology of neurovascular coupling and
research shows that it is best to measure the activation si-
multaneously (3-5). We have been acquiring simultaneous
recordings of EEG and neurooptical signals in order to un-
derstand the brain responses to steady state visual stimu-
li. We modified the optical imaging system, NIROXCQOPE
301 (a functional near infrared spectroscopy system,
fNIRS), developed at our lab to record simultaneous EEG
and fNIRS data. Our results show that a there are certain
stimulus frequencies favored by the brain. We believe
that our findings will shed light on the physiology of bra-
in oscillations.

Key Words: Electroencephalogram, neurooptical ima-
ging, neurovascular coupling, near infrared spectroscopy.

Turk Norol Derg 2009; 15(Ek 1): 53-54

53|



Akin A,

KAYNAKLAR/REFERENCES

Buxton RB, Uludag K, Dubowitz DJ, Liu T. Modeling the he-
modynamic response to brain activation. Neuroimage
2004;23:220-33.

Riera 1, Schoushoe A, Waagepetersen SH, Howarth C, Hyder
F. The micro-architecture of the cerebral cortex: Functional ne-
uroimaging models and  metabolism.  Neuroimage,
2008,40:1436-59.

Arthurs OJ, Williams FJ, Carpenter TA, Pickard JD, Boniface SJ.
Linear coupling between functional magnetic resonance ima-

ging and evoked potential amplitude in human somatosensory
cortex. Neuroscience 2000;101:803-6.

Herrmann CS. Human EEG responses to 1-100 Hz flicker: Reso-
nance phenomena in visual cortex and their potential correlati-
on to cognitive phenomena. Exp Brain Res 2001,137:346-53.
2001,

Koch SP, Steinbrink J, Villringer A, Obrig H. Synchronization
between background activity and visually evoked potential is
not mirrored by focal hyperoxygenation: Implications for the
interpretation of vascular brain imaging. Neuroscience
2006,26:4940-8.

Turk Norol Derg 2009; 15(Ek 1): 53-54



EEG ve fMRG’de Biitiinlestirici Yaklasimlar

Integrative Approaches in EEG-MRI
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EEG-fMRG entegrasyonunda 3 temel yaklasim mev-
cuttur;

1. Bir modaliteyi kullanarak digeri hakkinda za-
mansal veya mekansal éngériide bulunmak: Bu du-
rumda iki modalite arasinda olugabilecek ytiksek dtizeyde-
ki ortak bilgi veya ilinti bir modalitenin digerine 6zqti za-
mansal veya mekansal anlamda daha kapsamli erisimine
olanak taniyabilmektedir.

2. Bir modaliteden edinilen mekansal sinirlama-
lar veya énciil bilgilerle diger modalitenin sebepleri-
ni veya lokalizasyonunu belirlemek: Bu tur bir yaklasr
ma en iyi &rneklerden biri, fMRG'den gelen uzaysal bilgi-
leri kullanmak suretiyle EEG kaynaklarinin yerlerini kestir-
meye calismaktir. Birinci maddede vurgulanan yéntemde-
ki 6n goriye dayall entegrasyondan farkl olarak bu yakla-
simda éncdl sinirlamalar olusturulurken zaman yerine me-
kan bilgisi esas alinmaktadir.

3. Ortak bir ileri yon modeliyle élctilen fMRG-
BOLD ve/veya kestirilen EEG kaynak gériintiilerinin
néral sistemin girdisi olan digsal uyarilarla iliskisini
dinamik diferansiyel denklemlerle incelemek: Bu

[

yaklasimlar baslangi¢ dlizeyinde olmakla birlikte néro-
vaskdler iliskinin dinamigini agiklayabilmek agisindan
umut vericidir,

Aragtirma grubumuzun EEG-fMRG entegrasyonuna
yonelik uyguladidr éncelikli yaklagim, degisik girdi frekans-
laryla 6lglilen duragan hal yanitlarini kullanarak fMRG ve-
rilerinden edinilen yuksek ¢éztindrliklt mekan bilgisini
EEG ileri yon hesaplamasiyla birlestirmek ve ylizeyde 6lgui-
len EEG isaretlerini agiklayabilmeye dayanmaktadir. Calis-
manin ilerleyen safhalarinda ise dinamik nedensellik mo-
dellemesi ve efektif baglantilar ortaya ¢ikartabilecek dina-
mik diferansiyel denklemlere dayall entegrasyon girisimi
de hedeflenmektedir.

Anahtar Kelimeler: Elektroensefalogram, fMRG, ileri
yon problemi, geri yén problemi, dinamik nedensellik mo-
dellemesi.

ABSTRACT

There are 3 major approaches for EEGfMRI integra-
tion;

1. Using one modality to make a temporal or spa-
tial prediction of another: In such a case, a mutual cor-
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relation or a common information between two modaliti-
es enables a wider spatial or temporal access to one of
the modalities.

2. Determining the cause or the location of one
modality using the spatial constraints or prior infor-
mation obtained from the other: One of the best
examples of this type of approach is to estimate the loca-
tion of the EEG sources using the spatial information from
fMRI.

3. To investigate the relationship between the
external inputs to the neural system and the me-
asured fMRI-BOLD and /or estimated EEG source
images using dynamical differential equations: Alt-
hough these approaches are in their inital stage, they

stand promising for explaining the dynamics of neuro-
vascular coupling.

The fundamental approach of our research group for
EEG-fMRI integration is based on the integration of the
EEG forward calculations with the high resolution infor-
mation obtained from fMRI data using steady state po-
tentials due to different input frequencies and to explain
the measured surface EEG. At the advanced stages of the
study the integration approach based on dynamical diffe-
rential equations to reveal the dynamical causal modeling
and effective connectivity will also be aimed.

Key Words: Electroencephalogram, fMRI, forward
problem, inverse problem, dynamic causal modeling.
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OZET

Multip! skleroz; santral sinir sisteminin inflamasyon,
demiyelinizasyon, aksonal hasar ve nérodejenerasyonla
karakterize kronik bir hastaligidir. Hastalik erken eriskinlik
déneminde baslar. Son yillarda tedavisinde dnemli ilerle-
meler kaydedilmesine ragmen, hild genc eriskinlerde
Szdrliltige yol agan nedenlerin basinda gelmektedir.
Multipl sklerozun etyolojisi halad bilinmemesine karsin,
pek ¢cok bulgu hastaligin patogenezinde immtin sistemin
dnemli bir rol oynadigini isaret etmektedir. Bu hipotez im-
minmodtlatuar ve immtinstpresif tedavilerin hastaligin
klinik gidisi tizerinde yararli etkilerinin gézlenmesi ile de
desteklenmektedir. Immtin sistemin yani sira, genetik ve
cevresel faktorler de hastaligin olusmasinda rol oynamak-
tadur.

N&roinflamasyon ve nérodejenerasyonun temel meka-
nizmalarini anlamak igin deneysel hayvan modelleri cok isi-
mize yaramaktadir. Bu modeller kullanilarak, hastaligin te-
davisinde yeni secenekler olusturulabilmektedir. Ancak de-
neysel hayvan modellerinin hastaligin her ysntinu birebir
yansitmadidini akilda tutmak gerekir. Gzellikle bazi tedavi-
lere yanitin deneysel modelde ve multipl sklerozda farkl
yonlerde gelistigini tecrtibeler géstermistir.

Multipl skleroz lezyonlarinin erken dénemlerinde mik-
roglia ve makrofaj aktivasyonu ortaya gkmaktadir. Bu do-
nemde kan-beyin bariyeri saglam gérinmektedir ve sant-
ral sinir sistemi i¢inde ¢ok az miktarda hticresel infiltrasyon
mevcuttur. Demiyelinizasyon ve astrogliozis hemen he-
men hi¢ gérilmez bu evrede. Multipl skleroz gelisiminin
6.-20. haftalk déneminde hticresel infiltrasyon, demiyeli-
nizasyon, kan-beyin bariyeri yikihmi ve reaktif astrositler
saptanir. Lezyon kenarlarinda prolifere olan oligodentro-
sitler de bu evrede gd6zlenir. Bu hastaligin en aktif oldugu
dénemdir.

Prolifere olan oligodentrositler ve remiyelinize akson-
lar multipl skleroz lezyonlarinin cogunda saptanabilir an-
cak remiyelinizasyon genellikle tam degildir. Dahasi, infla-
masyon, nérodejenerasyon ve remiyelinizasyon acisindan
hastalar arasinda heterojenite s6z konusudur. Bu bulgu-
lardan yola gikilarak hastaligin 4 farkli immtinpatolojik pa-
tern gdsterdigi ortaya konmustur.

Global immlinstipresyon relapslarla giden multipl skle-
roz hastalarinda immun yaniti baskilamak agisindan ilk
denenen tedavi yontemidir. Giintimtzde relapslarla gi-
den hastalarin buyuk bélimi imminmodilatuar ilaclar
olan interferon-beta ya da glatiramer asetat ile tedavi
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edilmektedir. Son zamanlarda htimanize monoklonal an-
tikorlar ve spesifik molekdllerle; immun sistemin spesifik
bir parcasinin elimine edilmesi, bloke edilmesi ya da akti-
ve edilmesi amacli tedaviler Multipl sklerozda da denen-
mektedir.

Anahtar Kelimeler: Multipl skleroz, immun sistem,
immnterapi.
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OZET

Otoeimmtuin myasthenia gravis (MG) tanisinda otoanti-
korlarin saptanmasi &nemlidir. Jeneralize MG'de %85-
90, saf okliler MG'de ise %65 (%45-71) oraninda antikor
varligi saptanabilmektedir. AChR, CD4+ T hiicre bagiml
bir antijen olup, anti-AChR antikorlarinin olusturulmasi T
ve B hticrelerinin ortak ¢alismasini gerektirmektedir. Hay-
van deneylerinden elde edilen veriler AChR'ye spesifik T
hiicreleri ile B hiicreleri arasindaki iliski sonrasinda énce-
likle dusuk afiniteli anti-AChR antikorlarinin olustugunu,
daha sonra giderek yiksek afiniteli antikorlarin ortaya
giktigini Snermektedir. T hicreler igin tetikleyici etkisi
olan epitoplarin ¢ogu AChR'nin o alt biriminde bulun-
maktadir. Cok sayida dominant epitop olsa da bireyler
arasinda hedef epitoplar agisindan ciddi farkliliklar izlen-
mektedir. Ayni bireyde hastalik stireci ilerledikge AChR
spesifik T hticre yanitinin farkli ve fazla sayida T hticre
epitopuna karsi gelistigi goriilmektedir. Hastalik siddeti
ile antikor titresi arasinda direkt iliski kurmak zordur. An-
cak ayni bireyde zaman icinde antikor titresindeki dalga-
lanmalarin hastalik klinigi ile korelasyon gésterebilecegi
distintilmektedir. Timektomiye yanit veren ve immuin-
stpresif tedavi alan hastalarda antikor titrelerinin dlisme-

si ve atak &ncesinde antikor titrelerinde artis izlenmesi bu
gorisl desteklemektedir.

AChR antikorlari MG igin spesifiktir. Sadlikl bireylerde
hemen hi¢ saptanmazken, nadiren kas kuvvetsizliginin es-
lik etmedigi timoma varliginda saptanabilmektedir. Bu an-
tikorlar poliklonal olup, AChR tizerinde farkli alanlara bag-
lanabilmektedir. AChR'ye karsi gelismis antikorlarin, MG
gelisiminden sorumlu oldugu ile iliskili olan nemli kanitlar
vardir. Hastalardan alinan 1gG yapisindaki antikorlanin fa-
relere verilmesiyle MG klinigine benzer sekilde kuvvetsizlik
gorlilmektedir. Antikorlarin plazmaferez ile ortadan kaldi-
rimasi semptomlarda belirgin dtizelme saglayabilmekte-
dir. Tanimlanan antikorlarin néromuskdiler iletimi bozma-
larinda 3 farkli mekanizma rol oynamaktadir. Bu mekaniz-
malar iginde en az suglanan iyon kanallarinin antikorlar ta-
rafindan direk blokajidir. Bloke edici antikorlar pek ¢ok
hastada dustik miktarda izlenir. Diger bir mekanizma ise
antikorlarin AChR'ye capraz baglanarak onlarin normal-
den hizll internalizasyonuna ve yikimina neden olmasidir.
Ayrica antikorlar, AChR'ye baglandiktan sonra komplema-
ni fiske edebilir, membranda olugsan “membrane attack
complex (MAC)" postsinaptik membranin hasarlanmasina
neden olur. AChR’nin bulundugdu alanlar makrofaj hasari-
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na acik hale gelir. Tim bu hasar mekanizmalarinin ortak
yonu néromuskdler iletim etkinligini bozmalaridr.

Uzun yillardir calismalar CD4+ T hicreler lzerine yo-
gunlagmig olsa da deneysel MG modellerinde CD8 deples-
yonu ile semptomlarin baskilandigi gdsterilmistir. MG ge-
lisiminde B hticre yanitlarinin T hiicre bagimli oldudu bilin-
mektedir. AChR antijenine kargi gelisen T hticre yanttlan
gibi B hicre yanitlari da poliklonaldir. Germinal merkezler-
de B hiicrelerinin T hicre tarafindan yénlendiriimesine ara-
cilik eden “CXCRS” adi verilen bir kemokin reseptdrd ile
bir kemokin olan “CXCL13" timik hiperplazisi olan hasta-
larda yuksek saptanmistir. viiksek afiniteli antikor salive-
ren plazma hicre geligimi timus icinde germinal merkez
olusumu sirasindaki CD4+ T hicre varhig ile iliskilendirile-
bilir. Bu T hiicre grubu &zel ylzey isaretleyicileri tagimakta
olup, stimtilasyon ve proliferasyon kapasiteleri ve apopito-
za olan yatkinlklar acisindan tonsiller CD4+ T hiicre alt
gruplanndan farklidir.

MG immiinpatogenezi temelde antikor araci gelisen
bir otoimmtin hastalik olup, immun sistemin farkli eleman-
lan bu komplike stireg iginde rol oynayabilmektedir.
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OZET

Glutamat ve y-amino bitirik asit (GABA) dogrudan né-
ronlari depolarize ve hiperpolarize edebilirken aminerjik
ndromodtlatérler néronal ateslemenin “ince ayarini” olus-
turur. Son yillarda literatlirde aminoasitlerin anksiyete ve
major depresyonda rollerini gésteren ¢alismalar yer almak-
tadir. Bazi ¢alismalar, serotonin ve aminoasitlerin beraber
calistiklarini gdstermektedir. Klasik olarak bildigimiz gibi
serotonin geri alim inhibitérd olan fluoksetin, serotonin
transportér proteinini inhibe ederek sinaptik aralikta sero-
tonin dlzeyini yuikseltir. Daha dnce yaptigimiz bir ¢alisma-
da, fluoksetinin kismen etkilerini beyindeki aminoasitler
aracilidiyla olusturabilecegini ortaya koymustuk. Intraperi-
toneal olarak uygulanan fluoksetin (5 mg/kg), Sprague
Dawley sicanlarin beyin omurilik sivisi (BOS) perfuizatlarin-
da GABA duzeyini artirmaktadir. Benzer sekilde, kronik
fluoksetin tedavisi, BOS GABA dUzeyini yaklasik 2 kat ar-
tirmaktadir (p< 0.05). Plazma GABA dtizeyi ve BOS GABA
duizeyleri arasinda korelasyon oldugu da g&sterilmistir.
Saglikl sicanlarda glutamat dlzeyleri degismemistir. Sag-
likli kadin géndilldiler ve majér depresyon hastalarinda ya-
pilan Ssitalopram (10 mg/kg) ve fluoksetin (20 mg/kg)
tedavilerinin farmakodinamilerinin arastinldigi bir calisma-

mizda, plazma GABA duzeylerinin saglkli géndillilerde
ylksek, glutamat ve glutamin duizeylerinin ilk gun érnek-
lerinde ddstik oldugu gdsterilmistir. Tedavinin 10. gtintin-
de GABA dlzeylerinde bir artis ile glutamat ve glutamin
diizeylerinde azalma gézlenmistir. Bu etkilerde ilaglar ara-
sinda bir farkhlik bulunmamistir. Sonug olarak, bu bulgu-
lar GABA, glutamat ve glutaminin depresyon fizyopatolo-
jisindeki rollerine vurgu yapmakta, GABA'nin bir biyomar-
kir olarak tedavi kontrollinde kullanilabilecedine isaret et-
mektedir. Serotonin geri alim inhibitdrleri de aminoasit
aracili iletinin ince ayarina katkida bulunmaktadir, Stiphe
yokki konunun detayli incelenmesi yeni tedavi olanaklarini
ortaya cikaracaktir.

Anahtar Kelimeler: GABA, glutamat, glutamin, beyin
omurilik sivisi, plazma-biyomarker.

ABSTRACT

Glutamate and y-amino butyric acid (GABA) can di-
rectly control neuronal depolarization and hyperpolariza-
tion but the aminergic neuromodulators serve like the “fi-
ne tuner” of the neuronal firing. There is a large loan of
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literature about the roles of aminoacids in anxiety and
major depression. Several studies have shown that sero-
tonin and aminoacids work together in the pathophysi-
ology of these disease states. As we classically know, flu-
oxetine, as a serotonin re-uptake inhibitor, augments se-
rotonin concentration within the synapse by inhibiting
the serotonin transporter. We previously documented
that fluoxetine exerts its actions at least in part by inter-
vening brain signaling operated by aminoacid transmit-
ters. Intraperitoneal fluoxetine (5 mg/kg) treatment was
shown to increase GABA concentration in cerebrospinal
fluid (CSF) perfusates of Sprague Dawley rats. Similarly
chronic fluoxetine treatment also elevated CSF GABA le-
vels by approximately 2 fold (p< 0.05). We have also de-
tected that the increase in plasma GABA level correlated
well with the increase in CSF GABA levels in rats. L-gluta-
mic acid levels were not affected in all groups. In a clini-
cal trial performed on female healthy volunteers and ma-
jor depression patients where pharmacodynamics of S-ci-
talopram (10 mag/day) and fluoxetine (20 mg/day) was
examined, we detected that plasma GABA levels of the
healthy volunteers were detected to be higher where
glutamate and glutamine levels were lower than the day
zero samples of the patients. An increase in plasma GA-
BA levels and a decrease in glutamate and glutamine le-

vels were observed in the 10" day of treatment. More-
over, no difference was detected among the drugs. In
conclusion, our findings may suggest the roles for GABA,
glutamate and glutamine in depression and plasma GA-
BA may be used as a biomarker for treatment control.
Serotonin re-uptake inhibitors can also tune amino acid
mediated transmission. There is no doubt that further
studies performed on this issue will produce new treat-
ment modalities in future.

Key Words: GABA, glutamate, glutamine cerebrospi-
nal fluid plasma biomarker.
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OZET

Buglin igin anksiyete tedavisinde en ¢ok kullanilan ilag-
lar benzodiazepinler ve segici serotonin geri alim inhbitér-
leridir. Her iki ilag grubu da hastalarin bir kisminda etkili
olmakla beraber, dzgll anksiyete bozukluklarini hedefle-
yen yeni terapdtik yaklasimlara gereksinim slirmektedir.
Bu konudaki calismalar son yillarda kortikotropin-saliverici
faktdr antagonistleri, nérokinin antagonistleri, GABA,-se-
lektif moddlatérleri ve glutamat reseptér modiilatérleri
Uzerinde yogunlasmistir. Beynin ana eksitator nérotrans-
miteri olan glutamat, anksiyete, bilis ve agrinin algilanma-
si gibi islevlerde rol oynar. Glutamat reseptérlerinin anksi-
yetedeki roltine iligkin ilk kanitlar ionotropik glutamat (iG-
lu) reseptdr (NMDA ve AMPA) antagonistleri ile elde edil-
mistir. Ancak bu antagonistlerin bilissel islevierde bozul-
ma ve sizofreni benzeri bulgular olusturma gibi istenme-
yen etkilere sahip olmasi, arastirmalarin metabotropik
glutamat reseptdrleri tlizerine yénlenmesine neden olmus-
tur. Bu reseptdrler G-proteini ile kenetli reseptérler olup,
beyin glutamat akisinin diizenlenmesinde ince ayar islevi
gordr. Metabotropik glutamat reseptérleri 3 gruba ayrilr:
Grup | (mGlu, ve mGlug), grup II (mGlu, ve mGlu,) ve gr-
up Il (mGlug, mGlu, ve mGlug). Cesitli hayvan anksiyete

modellerinde ve insanlarda yapilan calismalar, grup 2
(mGlum) reseptdr agonistleri ve grup 1 (6zellikle mGluy)
reseptdr antagonistlerinin anksiyeteyi gidermede klasik
anksiyolitik ilaclar kadar etkili olduklarini géstermistir. Bu
bilesikler, beyinde eksitatér dogadaki iletimi dogrudan ve-
ya dolayli bir sekilde baskilayarak néronal hipereksitabili-
teyi diizenler. Grup 2 mGlu reseptérleri néronlarda presi-
naptik, postsinaptik ve heterosinaptik yerlesim gdsterir.
Bu reseptdrlerin aktivasyonu glutamat salinimini baskila-
yarak amigdala ve hipotalamus gibi anksiyete ile iliskili be-
yin bélgelerine eksitatér dogada ileti gegisini azaltir. Grup
I mGlug reseptérleri baslica ventral striatum, korteks ve hi-
pokampusta bulunur ve genellikle postsinaptik yerlesimli-
dir. Bu reseptdrlerin aktivasyonu ligand-kapili iyon kanal-
larini ve hticre ici sinyal molektillerini modiile eder. Sz ko-
nusu reseptdrlerin blokaji ise, hipokampusta iGlu resep-
tor-aracill postsinaptik eksitabiliteyi azaltarak anksiyolitik
etki gosterir. Bu sunumda metabotropik glutamat resep-
térlerinin anksiyete bozukluklarindaki rold, cesitli anksiye-
te modelleri lzerinde yapilmis calismalar esliginde deger-
lendirilecektir.

Anahtar Kelimeler: Anksiyete, metabotropik gluta-
mat reseptdr.
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ABSTRACT

Current drug treatment for anxiety is focused on ben-
zodiazepines or selective serotonin reuptake inhibitors
(SSRIs). Although both treatments are effective in some
patients, new therapeutic strategies are needed targeted
to specific anxiety-related disorders. Thus, current studies
are focused on corticotropin- releasing factor (CRF) anta-
gonists, neurokinin antagonists, GABA ,-selective modula-
tors as well as glutamate receptor modulators. Glutama-
te is the major excitatory neurctransmitter in the brain
and involved in anxiety, pain perception and cognition.
The role of glutamate receptors in anxiety-related disor-
ders was firstly shown with ionotropic glutamate (iGlu) re-
ceptor antagonists acting at NMDA or AMPA receptors.
Hovewer, blockade of NMDA receptors may also have se-
rious side effects such as impairment of cognitive functi-
on and schizophrenia-like symptoms. Therefore, recent
studies have turned to the G-protein-coupled metabotro-
pic glutamate receptors which regulate more subtly alter
glutamate transmission in the brain. These receptors are
divided into three classes: Group | (mGlu, and mGlug),
group Il (mGlu, and mGluy) and group Ill (mGlug, mGlu,
and mGlug). Recent studies suggesting that group I
(mGIuZB) receptor agonists and group | (in particular
mGlug) receptor antagonists have shown to possess anxi-
olytic properties as well as classical anxiolytics in various
animal models and/or human. These compounds regula-
te neuronal hyperexcitability by direct or indirect suppres-

sion of excitatory transmission. The group I mGlu recep-
tors are located at presinaptic, postsinaptic and heterosy-
naptic. Activation of these receptors inhibits glutamate re-
lease from excitatory inputs to brain structures related to
anxiety, such as amygdala and hypothalamus. Group |
mGlug receptors are generally located postsynaptically
and present in ventral striatum, cortex and hippocampus.
Their activation modulates ligand gated ion channel cur-
rents and intracellular signalling molecules. Thus, group |
mGlu, receptor blockade might attenuate iGlu receptor-
mediated postsynaptic excitability in the hippocampus.
This presentation will focus on the various anxiety models
data that implicate modulation of the metabotropic glu-
tamate (mGlu) receptors as a potential anxiolytic strategy.

Key Words: Anxiety, metabotropic glutamate re-
ceptor.
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Elektroensefalografik (EEG) “feed-back” bireylere ken-
di beyin aktivitelerini operan kosullama ile degistirebilme-
yi 6reten ve béylelikle dikkati artiran, impulsiviteyi azal-
tan, hiperaktif davranislari kontrol eden ve uzun stireli de-
disimler olusturan bir tekniktir. Lubar ve Shouse 1976
yilinda operan kosullama teknigini Dikkat Eksikligi Hipe-
raktivite Bozuklugunun semptomlarini tedavi etmek ama-
cyla elektrofizyolojik aktivitenin bazi tiplerini gliclendire-
rek kullandi. Calismaya katilanlara belli néronal yanitlar
icin gdrsel ve isitsel "feed-back” vererek hiperaktif davra-
nigin azaldidini ve dikkatin iyilestigini g&sterdiler. Arastir-
malar, EEG "feed-back”in bircok nérolojik ve psikiyatrik
bozuklugun semptomlarini geriletmeye yardima oldugu-
nu gdstermistir. Baska bozukluklarda kullanimi ve bozul-
mamis bilissel faaliyetlerin daha da iyilestirilmesi amaciyla
kullanimina dair calismalar da stirmektedir.

Anahtar Kelimeler: EEG, EEG “feed-back”.

ABSTRACT

Electroencephalographic (EEG) feed-back is a techni-
que for training individuals to alter their brain activity via
operant conditioning to improve attention, reduce impul-

sivity, control hyperactive behaviors, and produce long-
term change. In 1976, Lubar and Shouse utilized operant
conditioning techniques to reinforce specific types of
electrophysiological activity for the purpose of treating
symptoms of ADHD. They provided participants with visu-
al and auditory feed-back for certain neuronal responses
and showed reduced hyperactive behavior and improved
attention. Research has shown that EEG feed-back helps
reduce symptoms of several neurological and psychiatric
disorders, with ongoing research currently investigating
applications to other disorders and to the enhancement
of non-disordered cognition.

Key Words: EEG, EEG feed-back.
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Elektroensefalografik (EEG)-geribildirim, edimsel kosul-
lanma ile beynin elektriksel etkinligini degistirmeyi dgren-
mektir. Belirli EEG frekans bilesenlerinin edimsel kosullan-
ma ile denetlenmesinin klinik yararlari gésterilmistir. Orne-
gin; epilepsi gibi kortikal uyarilma dizensizlikleri ile karak-
terli hastaliklarda sensérimotor ritm (SMR) EEG-geribildiri-
minin klinik degeri oldugu gdsterilmistir. SMR galismasinin
sensérimotor uyariimaya belirgin etkisi tzerine SMR ¢alis-
malari hiperaktivite bozuklugunda kullaniimaya baglanmig-
tir. Daha sonra edimsel olarak SMR dalgasinin artirlmasi
ile beraber teta (4-8 Hz) dalgasinin azaltimasi ve bununla
siklikla beraber uygulanan beta1 dalgasinin (15-18 Hz) ar-
tirnlmasi sirasiyla dikkat eksikligi ve hiperaktivite bozuklu-
Junun hiperaktivite ve dikkat eksikligi bilesenlerinde kulla-
nilmistir. Bunlarin yaninda yavas kortikal potansiyel degi-
simleri epileptik nébetlerde yararli bulunmus ve kuadriple-
jik bir hastada beyin-bilgisayar iletisim yéntemi olarak kul-
lanilmistir.

SMR ve beta calismasinin etkileri saglikl géndilltiler
tizerinde de gé&sterilmistir. SMR ve betal ¢alismasi ile ola-
ya-ligkin beyin potansiyeli bileseni olan P3b genliklerinin
arttid bulunmustur.

Endofenotipler “ciplak gézle” goérllmeyen hastalik,
(fenotip) ile genotip arasinda bulunan élgtilebilen ig feno-
tiplerdir. Karmasik néropsikiyatrik hastaliklarin anlagilma-
sinda énemli bir kavram olarak ortaya ¢ikmistir. Endofeno-
tip norofizyolojik, biyokimyasal, endokrinolojik, néroana-
tomik, bilissel veya néropsikolojik bir parametre olabilir.
Endofenotipler, hastaligin genetik temellerini hastaliga
gore daha basit olarak yansitir,

Dikkat eksikligi ve hiperaktivite bozuklugu, kargi gikici
bozukluk, davranim bozuklugu, antisosyal kisilik bozuklu-
gu, alkolizm, madde kullanim bozuklugu gibi durumlarda
saptanan P3 genlik disikligu bu bozukluklardaki disinhi-
bisyonu yansitabilir. Ortaya ¢ikan P3 bulgulan disuk P3
genliginin bir endefenotip clduguna destek vermektedir.

EEG-geribildirim tedavisinin etkileri yalriz klinik belirti-
ler (fenotip) icin dedil endofenotip igin de saptanmalidir.
Bu sekilde es-hastalanim gdsteren ve ayni endofenotipe
sahip bozukluklara EEG-geribildirim tedavisinin etkisi daha
iyi belirlenebilir,

Endofenotipler genetik calismalar disinda, tani, siniflan-
dirma ve hayvan modelleri olusturma konularinda da yarar-
Ii olduklari gibi tedavi hedefi olarak da yararli olabilirler.

IGB
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ABSTRACT

EEG biofeedback refers to an operant conditioning pa-
radigm where participants learn to influence the electrical
activity of their brain. Learned self-requlation of specific
frequency components of the electroencephalograph
(EEG) has been shown to be of considerable clinical value.
For instance, EEG biofeedback has been shown to be use-
ful in reference to pathologies characterized by dysfuncti-
onal regulation of cortical arousal, such as epilepsy. From
the apparent impact of SMR training on sensorimotor ex-
citation, the applications of SMR training have been ext-
rapolated to the treatment of hyperactivity disorder. Sub-
sequently, the operant enhancement of SMR, trained
concurrently with suppression of theta (4-8 Hz) compo-
nent, has often been complemented with by training of
betal (15-18 Hz) component in the treatment of attenti-
on deficit hyperactivity disorder and attention deficit di-
sorder respectively. Further clinical applications include
the use of operant modulation of positive and negative
SCP shifts in the control over epileptic seizures, and the
use of learned SCP control as a means of brain-computer
communication in paralyzed patients.

The effects of SMR and beta training have alse been
shown in healthy volunteers. Increase in the amplitude of
event related potential component P3 has been found.

l

1

Endophenotypes are measurable internal phenotypes
unseen by the naked eye along the pathway between di-
sease and genotype. They have emerged as an important
concept in the study of complex neuropsychiatric dise-
ases. An endophenotype may be neurophysiological, bioc-
hemical, endocrinological, neuroanatomical, cognitive, or
neuropsychological in nature. Endophenotypes represent
simpler clues to genetic underpinnings than the disease.

The reduced P3 amplitude that has been observed in
Attention Deficit and Hyperactivity Disorder, Oppositional
Defiant Disorder, Conduct Disorder, Antisccial Personality
disorder, alcoholism, Substance Use Disorder may reflect
dysinhibition in these disorders. These converging P3 fin-
dings offer support for reduced P3 amplitude as an en-
dophenotype.

The effects of EEG biofeedback treatment, which is
used in various conditions, can not only be investigated
for the clinical parameters (phenotype) but also for en-
dophenotypes like P3. So that the treatment effects EEG
biofeedback for the disorders that are co-morbid and are
having the same endophenotype, can be better deline-
ated. In addition to their uses in genetic analysis, in clas-
sification and diagnosis and in the development of animal
models, endophenotypes can be the target of treatment.
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OZET

Fibromiyalji sendromu; nedeni bilinmeyen, yaygin kas-
iskelet sistemi agnisi, yorgunluk, viicudun cesitli yerlerinde
duyarli noktalar ve siklikla bas agrisi, sabah sertligi, psiko-
lojik bozukluklar, karin agnisi, dismenore gibi birgak belir-
tinin eslik edebildigi edinilmis bir sistemik bozukluktur.
Fibromiyalji sendromiu hastalarin agriyi algilamast ile iliski-
li mekanizma olarak néropeptid duzeylerindeki degisiklik-
lerin yani sira beyin yapilarinin fenksiyenel aktivitesinde
hozukluklar olabilecedi bildirilmektedir. Bu yizden son yil-
larda santral sinir sistemi yapilarina yénelik arastirmalara
olan ilgi her gegen gtin artmaktadir. Nérogeribildirim; bey-
nin nérofizyolojik dinamiklerini bireyin modifiye edebilme
kabiliyetini destekleyen kosullu bir égrenim yontemidir.

Bu randomize, kontrolll, tek-kér calismada fibromiyalji
sendromu tanisi alan hastalarda nérogeribildirim uygula-
masinin terapdtik etkinligini arastirmak amaclanmigtir. Ca-
ismaya 40 fibromiyalji sendromlu hasta alindi.
Nérogeribildirim grubundaki hastalara 20 seans nérogeri-
bildirim-sensérimotor ritim ¢alismasi yapilirken, kontrol
grubunda bulunan hastalara 10 mg/gun escitalopram te-
davisi uygulandi. Tdm hastalara tedavi baslangicinda, 2, 4,
8, 16 ve 24, haftalarda agr ve yorgunluk icin viztel ana-

log skala, Hamilton depresyon ve anksiyete skalasi, Beck
depresyon ve anksiyete skalasi, fibromiyalji etkilenim sor-
gulamasi (Fibromyalgia Impact Questionnaire-FIQ) ve kisa
form 36 d&lcedi (Short Form-36-SF-36) uygulandi.
N&rogeribildirim tedavisi sonrasi yapilan degerlendirmeler-
de, tim parametrelerde istatistiksel olarak anlamli gelis-
meler kaydedildi. Calisma sirasinda elde edilen nérogeri-
bildirim parametrelerinin incelemesinde, tedavi dncesine
gére dustk frekansli ritimlerin genliklerinde azalma (delta,
theta), orta frekansli ritimlerin genliklerinde sensdrimotor
ritim ylkselme gézlendi.

Bu calismadan elde edilen bulgular, sensérimotor ritim
aktivitesini dlizeltmeyi amaglayan nérogeribildirim uygula-
masinin fibromiyalji sendromunda yeni bir terapétik yakla-
sim olabilecedini dustindlrmektedir.

ABSTRACT

Fibromyalgia syndrome (FMS) is a disorder of uncer-
tain etiology characterized by widespread musculoskele-
tal pain, increased tenderness in multiple points, and se-
veral symptoms including fatigue, sleep disturbances,

|ss
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morning stiffness, headache, depression, irritable colon
disease and female urethral syndrome. The abnormalities
in functional activity of the brain structures besides the
changes in neuropeptide levels are reported as underl-
ying mechanism for the conception of pain in FMS pati-
ents. Therefore, the interests in central nervous system
structure have been increased within recent years. EEG
Biofeedback-Neurofeedback (NFB) is an education met-
hod that supperts the person for modifying its own ne-
urophysiologic dynamics.

In this randomized controlled single-blind study, it is
aimed to research the therapeutical efficacy of the NFB in
FMS patients. Forty FMS patients are involved the study.
Twenty sessions of NFB-sensorymotor rhythm study were
given to the patients in NFB group, while 10 mg per day
escitalopram treatment was given to the patients in cont-

[

rol group. Visual Analogue Scale (VAS) for pain and fati-
gue, Hamilton Depression and Anxiety Scale (HDS, HAS),
Beck Depression and Anxiety Scale (BDS, BAS), Fibromyal-
gia Impact Questionnaire (FIQ) and Short Form 36 (SF-36)
were applied to all patients before, two, four and eight
weeks, four and six months after the study. After perfor-
ming 20 sessions of NFB treatment, most of the symp-
toms of the patients were decreased, and certain progres-
sions in HDS, HAS, BDS, BAS, SF-36 and VAS were obta-
ined in all of the patients. On the other hand, when we
evaluate the wavebands, we found a tendency of rising in
sensorymotor rhythm values, and a tendency of reducing
in theta values,

The data derived from this study suggests that the
NFE application to treat sensorymoter rhythm activity
might be a novel therapeutic modality in FMS.
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ABSTRACT

A common early-onset dystonia is a disease that is cha-
racterized by an abnormal rigidity of muscle, and prolon-
ged, repetitive muscle contractions that may cause twis-
ting or jerking movements of the body or a body part.
Most cases of early onset torsin dystonia (DYT1) are ca-
used by a AGAG mutation in TORTA gene resulting in the
loss of a glutamic acid in the carboxy terminal region of
torsinA protein in the heterozygous state. Work in our col-
laborative team has focused on mouse medels of DYT1
dystonia, with the goal of understanding the underlying
mechanisms, which may be shared with other forms of
dystonia. In a transgenic DYT1 model in which mice exp-
ress human mutant torsinA, we have identified abnorma-
lities in striatal dopamine release as well as function of do-
pamine transporter (DAT) and amphetamine-induced loco-
motion (1). We also described a deficit in motor learning,
which resembles that observed in humans. These animals
do not have overt dystonia, but they do not learn to stay
on the rotarod and travel less distance under basal condi-
tion as well as following amphetamine administration. We
currently are working on the hypothesis that mutant torsi-
nA interferes with the normal transport of DAT and vesi-
cular monoamine transporter (VMAT2) through the secre-

tory pathway and thus interferes with the normal function
of this protein (2). We are using two different animal mo-
dels of dystonia. One is our own conventional transgenic
model in which human mutant (hMT) or wild-type (hWT)
torsinA is expressed at near normal levels (3). The other is
the heterozygous DYT1 AGAG knock-in mice in which en-
dogenous mutant and wild-type torsinA are expressed un-
der its own promotor (4). These models will allow us to
characterize how the expression of near-normal and nor-
mal levels of human and mouse mutant torsinA, respecti-
vely, present throughout development and later life af-
fects dopaminergic neurotransmission in vivo and in vitro.
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ABSTRACT

Genetic etiologies have long been suspected for many
subtypes of dystonia. Recent molecular advances have led
to the identification of an increasing number of genes for
primary and secondary dystonia subtypes. This informati-
on has opened the way for studies aimed at characteri-
zing basic pathogenic mechanisms, including cellular and
animal models. It has also allowed for a broader analysis
of phenotype and endophenotype to further characterize
of the spectrum of gene expression. Defining genetic eti-
ologies has altered the way neurologists diagnose and co-
unsel patients, including the important need to provide
genetic counsel to patients and their families. Ultimately,
understanding the genetic causes of dystonia, and the ef-
fects of these alterations, holds the promise of rational,
targeted therapies.

Currently, 19 different subtypes of dystonia can be dis-
tinguished genetically and are designated dystonia types
(DYT) 1-20 by the Human genome Organization/Genome
Database (DYT14= DYTS). In fact, this genetic arrange-
ment represents a rather mixed list of different dystonias
with known genes or gene loci and is not a classification in
the strict sense. Seven of these 19 dystonias are primary
forms (DYT1, 2, 4, 6, 7, 13 and 17). The rest includes se-
condary dystonia, dystonia-plus syndromes and paroxysmal

dystonias which are classified under episodic dyskinetic
syndromes that may have dystonic contractions. While a
chromosomal location has been identified for many forms
of dystonia, only 7 mutated genes have been identified
thus far: torsinA in the early-onset primary torsion dystonia
(PTD) (DYT1), GTP-cyclohydrolase | in dominant dopa-res-
ponsive dystonia (DRD) (DYT5a = DYT 14), tyrosine hydroxy-
lase in recessive DRD (DYT5b), very recently the THAP1 ge-
ne mixed-onset PTD (DYT6), myofibrillogenesis regulator 1
in paroxysmal dystonic choreoathetosis (DYT8), e-sarcogly-
can in myoclonus dystonia (DYT11), and more recently
ATP1A3 in rapid-onset dystonia parkinsonism (DYT12).
Furthermore, mutations in PRKRA (DYT16) and SLC2A1
(DYT19) genes have been described in dystonia-parkinso-
nism and paroxysmal exercise induced dystonia.

Key Words: Dystonia, genetics, DYT.
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OZET

Distoni genis spektrumda klinik prezentasyonlari ve ge-
sitli sebepleri olan oldukga sik gértlen bir hareket bozuk-
lugudur. Etkin medikal veya cerrahi tedavi plani igin disto-
ni klinikte sistematik bir yaklasimla ele alinmalidir. Bu yak-
lasimda ilk adim distonik kasiimalarin dodru olarak tanim-
lanmasidir; distonik hareketler klasik olarak genellikle bu-
kticti nitelikte hareket veya postlrlere yol agan tekrarlayr-
ci veya devamli kas kasilmalari olarak bilinir. Distonik kasil-
malar distonik tremor, miyoklonus, parodoksik distoni ve-
ya degisik formda ise-spesifik distoniler gibi farkl ve bazen
sasirticl formlarda gérilse de daima ayni kas gruplarinca
olusturulan bir paterne ve yéne sahiptir. Duyusal hile ve
bazi bagka &zellikler de klinik tanida yardimci olur. Elektro-
fizyolojik tani nadiren gerekir. Fenomenolojik tanidan son-
ra ikinci adim distoni etyolojisinin primer veya sekonder
olarak siniflanan genis ve giderek artan bir listede tanim-
lanmasidir. Etkilenen wiicut bélgelerinin anatomik dagili-
mi, hastaligin baslangig yasi, eslik eden dider nérolojik bul-
gularin varligi bu konuda ilk yardimci hususlardir. Sekon-
der distoniler icin telkin edici bazi &zelliklerin varligi Gte-
den beri iyi bilinir. Bunlara dayanarak slphelenilen sekon-
der distoni nedeni uygun biyokimyasal ve ndrogértinttile-
me calismalarr ile ortaya konmaya calisilir. Sekonder ne-

den ekarte edildikten sonra primer distoni nedeni aile hi-
kayesi olmasa da halen 7'sinin geni bilinen tanimlanmis
15 gen lokusu ile ilgili monogenik formdan birine uydurul-
maya calisilir. Bu formlarin fenotipik 6zelliklerinin iyi bilin-
mesi daha rasyonel genetik tanisal calismalara ve genetik
danismanlik vermeye yardimai olur. Atipik formlarin elduk-
ca sik gértlmesi dikkatli klinik degerlendirmeyi énemli kil-
maktadir. Bu formlar arasindaki DYT1 sadece en sik gérdl-
dugu icin dedil ayni zamanda ilging molektiler genetik
dzellikleri ve gen Urlind olan torsinA'nin fonksiyonel dzel-
likleri de distoni fizyopatolojisinin anlasiimasinda énemli-
dir. DYT1 ve dider bazi formlara ait transgenik modeller,
gen tasiyicl bireylerden elde edilen gdrtintlileme ve elekt-
rofizyolojik bulgularla beraber distoniye neden olan mikro
ve makrondronal devreler hakkinda bilgi vermekte ve da-
ha akilcl tibbi ve cerrahi tedavi yaklasimlarina imkan hazir-
lamaktadir.

ABSTRACT

Dystonia is a quite common movement disorder with
a wide spectrum of clinical presentations and underlying
causes. For an effective medical or surgical intervention, a
systematic approach to dystonia is required. The first step
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is the correct phenomenological recognition of dystonic
movements, which are classically characterized by susta-
ined or repetitive muscle contractions usually causing
twisting movements or body postures. Although there
might be many diverse, sometimes confusing clinical pre-
sentations of distonic contractions, such as distonic tre-
mors, myoclonic dsytonia, paradoxical dystonia or several
forms of task specific dystonias, they are always patter-
ned and have consistent directionality. Clinical observati-
on of sensory tricks or other specific features also provide
valuable diagnostic clues. Electrophysiological confirmati-
on is rarely required. The second step is to define the un-
derlying cause, which might be among the expanding list
of primary or secondary dystonias. The anatomical distri-
bution of affected body parts, age of onset and the exis-
tence of other neurological signs may help to guide furt-
her laboratory testing. There are well-defined clinical clu-
es for suggesting a secondary cause for dystonia. Proper
biochemical tests and imaging studies are needed to iden-
tify neurodegenerative syndromes and other structural ca-

L

¢

uses presenting with dystonia. After excluding these ca-
uses, suspected primary dystonia, even it is most likely
sporadic, might be related one of the monogenic causes
of dystonic syndromes of 15 known genetic loci with 7
identified genes. Phenotypic knowledge of all these forms
helps to rational approaches for genetic testing and fa-
mily counseling. Atypical presentations are quite com-
mon, necessitating more careful clinical observation.
Among these, DYT1 is very important for not only being
the most common genetic form of primary dystonia, but
also for giving valuable information about the mysterious
pathophysiology of dystonia by its interesting molecular
genetics and cellular functions of the gene product torsi-
n A. Studies on animal models of DYT1 and some other
monogenic forms of dystonia, alongside the functional
imaging and electrophysiclogical studies of gene carriers
help to identify defective micro-and macre-neuronal circu-
its and provide the rational basis of current medical and
surgical treatments.
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Objective: We have evaluated Navigated Brain Stimu-
lation (NBS) as a brain mapping method by demonstra-
ting its ability to map the cortical representation of speci-
fic muscles by stimulating motor areas, eliciting direct cor-
ticospinal volleys, and recording the evoked muscle res-
ponses by surface EMG.

Transcranial magnetic stimulation (TMS) preferentially
stimulates neurons located directly beneath the coil's ma-
ximal electric field, However, it is difficult to precisely lo-
calize cortical targets with traditional TMS devices. We
use real-time interactive 3D- positioning for targeting. The
intracranial stimulating electric field, “dose”, of NBS is al-
so calculated and visualized in real time, taking into acco-
unt individual head shape and stimulating coil shape.
What distinguishes the method from all other brain ima-
ging tools is the causality: We know, that to observe an
EMG-response stimulation must activate the cortical end
of a functioning corticospinal motor tract.

Results: We have observed permanent plastic chan-
ges, e.g., in figure skater’s leg motor presentations. Mo-
reover, the motor neuronal populations have now been
mapped;

a. Prior to the operation of tumors or lesions adjacent
to these viable brain areas, and

b. At various stages after a stroke. The mapping has
provided exact information about the location of viable
tissue even in the cases with prominent swelling and alte-
rations of the anatomical structures. The non-invasively re-
corded locations agree very well with intracranial direct
cortical stimulation. Prominent plastic changes are frequ-
ently seen in chronic stroke patients and they reflect well
the functional capacity of the individual subject

Conclusion: NBS localizes motor areas quickly and re-
liably. NBS mapping is a significant new tool in the study
of plastic changes in human cortex.

|74
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OZET

Bazi nérolojik ve psikiyatrik hastaliklarin tedavisinde
beynin belli bélimlerinin uyariminin etkinligi uzun stire-
dir arastinlmaktadir. Uygulamanin, bu hastaliklarin teda-
visinde nasil etki ettigi tam olarak bilinmese de; temel
hedef, hastaliklarin patofizyolojilerinde rolli olan korti-
kal-subkortikal aglarin uyarilabilirligini veya aktivitesini
degistirmektir.

Transkraniyal manyetik stimilasyon kortikal néronlar
uyarmanin emniyetli ve invaziv olmayan bir yoludur, Repe-
titif transkraniyal manyetik stimilasyon (rTMS) da uyarim
yéntemlerinden biridir. Tekrarlayan uyarimlarin merkezi si-
nir sisteminde uzun stireli plastik degisikliklere yol actig-
nin gérilmesinden bu yana, rTMS tedavi denemelerinde
kullanimaya baslanmistir. Ozellikle yuksek frekansh
rTMS’nin ndrolojik ve psikiyatrik bazi hastaliklarda gegici
iviye gidis sagladidina dair veriler mevcuttur.

Bu konusmada rTMS ile tedavinin rasyoneli ele alina-
caktir. Metodun denendigdi diger hastaliklardan da s6z
edilmekle birlikte, esas olarak metodun depresyon ve né-
ropatik agr tedavisindeki yeri (izerinde durulacaktrr.

L

rTMS ile tedavinin en yogun olarak arastiridigi psiki-
yatrik durum depresyondur. Dorsolateral prefrontal kor-
teks (DLPFK), uyarim igin en ¢ok tercih edilen bélimduir.
Sag DLPFK'nin dlslik frekansli veya sol DLPFK'nin ytiksek
frekansh uyarimlarinin depresyonun siddetini azalttigina
iliskin bilgiler vardir. Ote yandan; bir meta-analiz depres-
yonda rTMS’nin etkinliginin olmadidina isaret etmektedir.

Motor korteksin duyu sistemiyle olan dogdrudan ve
dolayli baglantilan bilinmektedir. Kronik agrinin motor
korteksteki intrakortikal disinhibisyona bagl oldugu gds-
terilmistir. Kronik néropatik agri tedavisinde rTMS'nin et-
kin olduguna iliskin calismalar vardir. inme sonrasi kronik
adri, omurilik lezyonlari, trigeminal sinirin, brakiyal plek-
susun veya periferik sinirin hastaliklar, kompleks bélge-
sel agr sendromu I'de rTMS ile tedavi galismalari yapil-
mistir. Uygulamanin basarisi, altta yatan patolojiden zi-
yade, uygulama parametrelerine bagli gibi gériinmekte-
dir. Ornegdin; kronik agrinin tedavisinde 8 sekilli stimtila-
térle 5-20 Hz frekansla ve en az 1000 uyarimin bir veya
daha ¢ok hafta boyunca tekrarlanmasinin gecici ve orta
dereceli bir olumlu etkisinin olduguna dair baz kanitlar
mevcuttur.
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rTMS, cok degiskenli bir uygulama ydntemidir. Dolayl-
siyla, arastincilann galisma desenlerini olustururken birbi-
rinden farkll tercihler kullanmasi (heterojen metodoloji)
saf bilgi birikimini gui¢lestirmektedir.

Anahtar Kelimeler: rTMS, tedavi, adri, depresyon.

ABSTRACT

Treatment of some neurological and psychiatric dise-
ases by the stimulation of parts of the brain has long be-
en investigated. Although it is not known how the met-
hod works, the main aim is to change the excitability or
activity of the cortical-subcortical networks which take
part at the pathophysiology of the diseases.

Transcranial magnetic stimulation is a safe and non-in-
vasive way of stimulating the cortical neurons. Repetitive
transcranial magnetic stimulation (rTMS) is a method of
this type. Since the repetitive stimulation has been found
to provide long term plastic changes in central nervous
system, rTMS has been used for treatment studies. Espe-
cially, there is data on high frequency rTMS improves so-
me neurological and psychiatric diseases.

The rational of rTMS treatment is going to be handled
in this talk. Though other diseases in which the method
has been searched is going to be mentioned, particular at-
tention will be payed to the role of rTMS for treatment of
depression and neuropathic pain.

Depression is the most extensively researched psychi-
atric condition in terms of treatment with rTMS. Dorsola-
teral prefrontal cortex (DLPFC) is the most preferred area.
Low frequency stimulation of the right DLPFC or high fre-
quency stimulation of the left DLPFC has been found to
diminish the severity of depression. On the other hand, a
meta-analysis points out that rTMS is not effective in the
disease.

The direct and indirect connections between motor
and sensory cortices are well known. It has been shown

that chronic pain is due to intracortical disinhibition at the
motor cortex. There are studies that suggest treatment of
chronic pain with rTMS. Poststroke chronic pain, spinal
cord lesions, trigeminal nerve lesions, bracial nerve injuri-
es or peripheral nerve diseases, complex regional pain
syndrome | have been studied with rTMS. For all of these
diseases, the success of the treatment looks to be depen-
dant to the parameters used, not to the kind of the dise-
ase. For example, there are some proofs that one or seve-
ral weeks of sessions of 1000 stimulation at 5-20 Hz fre-
quency with an eightshaped coil provides transient and
moderate pain relief.

rTMS is a method of application with many variables.
Because of that, different preferences of researchers
when preparing a study design make it difficult the accu-
mulation of pure data.

Key Words: rTMS, treatment, pain, depression.
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ABSTRACT

Repetitive transcranial magnetic stimulation (rTMS) is
a novel tool for noninvasive modulation of the human
motor cortex. rTMS exerts significant effects on motor
cortical excitability which last beyond the time of applica-
tion and these effects largely depend on the stimulation
settings such as frequency, intensity and the duration of
the applied trains. In general, high frequency rTMS indu-
ces an increase in cortical excitability of the underlying
motor cortex while low frequency stimulation produces
the opposite effect. In addition, stimulation of one motor
cortex leads to a modulation of cortical excitability in the
homenymous region of the contralateral hemisphere via
transcallosal connections; thus, depression of one motor
cortex leads to an increased excitability in the contralate-
ral motor cortex. Furthermore, rTMS over the lateral cere-
bellum alters motor excitability and modulates intracorti-
cal circuits in the contralateral motor cortex. Resting mo-
tor threshold and motor evoked potential size are the tra-
ditional measures for cortical excitability while cortical si-
lent period is commonly employed for cortical inhibition.,

Paired-pulse TMS paradigms at long and short inter-
vals differentiate the effects of rTMS protocols on cortical

excitability and inhibition. These paradigms provide im-
portant insights for the underlying neurophysiclogy and
may be valuable in guiding the optimal stimulation para-
meters in therapeutic and investigative protocols. In this
talk, the neuromodulatory effects induced by different
rTMS protocols will be discussed and evidence from nor-
mal and patient populations will be presented.

Key Words: Transcranial magnetic stimulation, corti-
cal excitability, neuromodulation.
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Amag: Pestisidler ya ilaglama sirasinda agiz, deri veya
solunum yolu ile alinarak akut toksikasyonlara ya da bitki-
ler tizerindeki ilag kalintilar nedeniyle uzun sureli alinmasi
sonucu uzun stren olumsuz etkilere neden olabilmekte-
dir. Hatta pestisidlerin kanser ve Parkinson hastalidi gibi
bazi hastaliklar ile iliskili oldugu iddia edilmektedir. Bu
amacla pest kontrol ve insektisid spreyi olarak yaygin kul-
lanima sahip bir insektisid olan imidaklopridin [ 1-(6-chloro-
3-pyridylmethyl)-2-nitroimino-imidazolidine] fare merkezi
sinir sistemi néronlari Gzerine etkilerinin incelenmesi
amaclanmistir.

Gere¢ ve Yéntem: imidaklopridin néronlar tzerine
etkileri beyin sapt ve hipokampus kesitlerinde “patch-
clamp” teknidi kullanilarak galisildi. “Patch-clamp” teknigi
hticre zarinda bulunan iyon kanallarini tek olarak ya da
coklu olarak inceleme olanadi saglayan ileri diizey elektro-
fizyolojik bir yéntemdir.

Bulgular: Mevcut calismada dinlenim zar potansiyeli,
input direnci ve spontan aksiyon potansiyeli ateslenmesin-
de 3 pM konsantrasyonda imidakloprid herhangi bir etki
olusturmadi. 30 pM ve daha yuiksek konsantrasyonlarda
imidakloprid énce nérenlarin uyarilabilirligini artirdi. imi-
dakloprid néronlarda spontan olarak meydana gelen aksi-

yon potansiyeli sayisinda artisa neden oldu. Bu nedenle
néronlar depolarize edici akimlara yanit olarak olusan ak-
siyon potansiyeli sayisinda da artisa neden oldu. imidak-
loprid perflzyonunun baslamasindan belli bir stire sonra
imidaklopride yanit veren néronlarda dinlenim potansiyeli
hiperpolarize dederlere kaydi ve bunun bir sonucu olarak
spontan aktivite sona erdi; depolarize edici akimlara yanit
olarak ya daha az aksiyon potansiyeli olustu ya da tama-
men sessizlesti.

Yorum: imidaklopridin merkezi sinir sistemi néronla-
rinin elektrofizyoclojik 6zelliklerini degistirdigi ve dolayisiyla
insan ve diger memeli beyninin ¢alismasini olumsuz etkile-
me potansiyeline sahip oldudu sonucuna varild.

ABSTRACT

Objective: Pesticides may result in either acut toxica-
tions when exposed via oral, dermal or respiratory routes
during application or result in long term deleterious ef-
fects when plants and fruits of pesticide remainings are
consumed for a long period of time. Furthermore, it has
been claimed that pesticides might be associated with so-
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me diseases including cancer and Parkinson disease as a
causative factor. For this reason, it is aimed to investigate
effects of imidacloprid [1-(6-chloro-3-pyridylmethyl)-2-nit-
roimino-imidazolidine], which is a widely used synthetic in-
secticide to control insect pests on crops and fleas, on
mouse central nervous system neurons.

Materials and Methods: Effects of imidacloprid on
neurons were investigated in brain stem and hippocam-
pus slices using patch clamp technique. Patch-clamp tech-
nique is an advanced electrophysiological method enab-
ling single ion channels or a group of ion channels recor-
dings.

Results: In the present study, aplication of 3 uM imi-
dacloprid had no effect on resting membrane potential,
input resistance, and spontaneous firing in neurons tes-

ted. But, imidacloprid at concentrations of 30 uM or mo-
re increased initially excitability of neurons, manifasting as
increases in the frequency of spontanecusly firing action
potential and increases in the number of action potentials
in response to depolarizing current pulses. Sometimes af-
ter the start of superfusion with imidacloprid in imidaclop-
rid-responsive neurons, resting membrane potentials shif-
ted toward in a hyperpolarizing direction and, as a conse-
quence, spontaneous activity ceased and stop firing in re-
seponse to depolarizing current pulses.

Conclusion: It has been demonstrated that imidac-
loprid could change electrophysiological properties of
central nervous system neurons. Therefore, it is conclu-
ded that imidacloprid appear to have potentials to cause
deleterious effects on the functioning of the mammalian
brain.
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OZET

Tdm uyarlabilir hticreler plazma membraninda voltaj-
bagimli kalsiyum kanallanini (VGCC) eksprese eder.
Membran depolarizasyonu VGCC'nin aglimasina ve kalsi-
yumun hticre igine girmesine; ndérotransmitter ve néro-
peptid salinimi, néronal uyanlabilirlik ve plastisite, gen
ekspresyonu, hlcre sagkalimi, gelisimi ve 6limd gibi bir
dizi strecte rol oynar, Farkll tipte voltaj-bagimh kalsiyum
kanallarl saptanmistir: Aktivasyon igin kuvvetli depolarizas-
yon gereken yuksek-voltaj-aktivasyonlu L-, N-, P/Q- ve R-ti-
pi kalsiyum kanallari ve daha hafif depoclarizasyonla tetik-
lenen dustik-voltaj-aktivasyonlu T-tipi kalsiyum kanallari.
P/Q-tipi ve N-tipi kalsiyum kanallar presinaptik sonlanma-
lardan nérotransmitter salinimini saglar. N-tipi ve L-tipi kal-
siyum kanallari hiicre somas| ve dendritlerde yerlesiktir ve
hticre uyarilabilirligini dizenler (1).

Migren genel prevalansi oldukga yuksek bir hastaliktir.
Migrende bas agrisini baslatan fizyolojik mekanizmalar ve
biyokimyasal yolaklar ¢ok iyi bilinmemektedir. Migren bas
agrisinin primer beyin disfonksiyonuna bagl trigeminovas-
kiler sistem aktivasyonu ve sensitizasyonu ile gelistidi du-
stintlmektedir.

Ailesel hemiplejik migren olgularinda voltaj-bagimli
P/Q-tipi kalsiyum kanallarinin o.1A subtinitesini kodlayan
CACNATA geninde missense mutasyon saptanmasindan
sonra kalsiyum kanallari migren galismalarinda ilgi odadi
olmustur. Yapilan calismalarda FHM1 mutasyenunun in-
san noéronal P/Q-tipi kalsiyum kanallarinda islev-kazanciile
sonuclandigini distindiren bulgular saptanmistir. Yine ca-
lismalar migren patofizyolojisinde dnemli yeri olan kortikal
yayilan depresyonun baslatimasi ve surdtrllmesinde kal-
siyum kanallarinin 8nemli bir rolti oldugunu desteklemek-
tedir. Mutant kalsiyum kanallari daha dustik voltajlarda
acllir ve normalde kanall agmaya yetmeyecek kadar distk
voltajlarda hicre icine kalsiyum girisi gergeklesir. Daha-du-
stk kanal aktivasyon esigi ve artmis kanal-agik-kalma-olasi-
hgr sonucu gelisen kalsiyum kanallarindaki islev-kazanci
kortikal yayllan depresyon esidini ddstrtr, kortikal yayilan
depresyonun daha hizli yaylimina ve depolarizasyonunun
daha uzun streli olmasina neden olur (2). FHM1 mutas-
yonlarinda, kalsiyum kanallarindaki islev-kazanci noziseptif
trigeminovaskdler yolaklarda hipereksitabiliteye neden
olabilir. FHM2'de de astrositik Na, K-ATPazda islev kaybi
mutasyonu saptanmistir. Bu mutasyonda kortikal yayilan
depresyon esidini dustrebilir. Kalsiyum kanallari meninge-
al noziseptif aferentlerin perivasktiler sonlanmalarindan
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CGRP salinimini ve nérojenik vazodilatasyon ve plazma
ekstravazasyonunu kontrol eder. Ayrica, periakuaduktal
gri cevherdeki kalsiyum kanallari santral sensitizasyonun-
da etkilidir. Kalsiyum kanallari periferik noziseptif sistemin
yani sira trigeminovaskUler nozisepsiyonda da énemli rol
oynar (3).

ABSTRACT

All excitable cells expresses voltage-gated calcium
channels (VGCC) in their plasma membrane. Depolarizati-
on of membrane leads to opening of VGCCs and resulting
calcium influx; and so is involved in a wide variety of pro-
cesses such as release of neurotransmitter and neuropep-
tides, neuronal excitability and plasticity, gen expression
and survival, development and death of cells. Diiferent
types of calcium channels have been identified: high-vol-
tage activated L-, N-, P/Q- ve R-type Ca channels that re-
quire strong depolarization for activation and low-voltage
activated T-type channels that triggered by lower depola-
rization. P/Q- and N-type calcium channels provide release
of neurotransmitter from presynaptic terminals. N- and L-
type calcium channels are localized in cell soma and dend-
rites and regulates cell excitability (1).

Migrain is a disorder with a relatively high prevalence.
The physiological mechanisms and biochemical pathways
inducing headache in migraine are underrecognized. Mig-
raine headache is thought to result from a primary brain
dysfunction leading activation and sensitization of trige-
minovascular system.

Calcium channel involvernent in migraine has become
a focus of attention after the detection of a missense mu-
tation in CACNATA gen encoding a 1A subunit of voltage-
gated P/Q-type calcium channels in cases of familial he-

L

miplegic migraine. Trials showed that FHM1 mutations re-
sult in gain-of-function in human neuronal P/Q-type calci-
um channels. As well, some others support that calcium
channels has an important role in iniation and spread of
cortical spreading depression that is of major importance
in migraine pathophysiology. Mutant calcium channels
are opened at lower voltages leading calcium influx. Ga-
in-of-function of calcium channels, resulted by a lower
threshold for channel activation and raised channel open
probability, leads to a lower threshold for cortical spreaa-
ding depression initiation and increased velocity of propa-
gation and a longer duration of depolarization (2). In
FHM1 mutations, gain-of-function of calcium channels
may lead to hyperexcitability of nociceptive trigeminovas-
cular pathways. In FHM2, there exist an astrocytic Na, K-
ATPase loss-of-function mutation that may also lower cor-
tical spreading depression threshold. Furthermore, calci-
um channels controls CGRP release from perivascular en-
dings of meningeal nociceptive afferents and neurogenic
inflammaticn and plasma extravasation. Moreover, calci-
um channels located in the periaguaductal gray are invol-
ved in central control of trigeminal pain. Calcium channels
have important roles in trigeminovascular as well periphe-
ral nociception (3).
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OZET

Amag: “Transient Receptor Potential (TRP)" kanallar
son 10 yil icerisinde kesfedilmistir. TRP kanallarinin baslica
uzun kanallar {TRPC), kisa-melastatin (TRPM), vanilloid
(TRPV), polisistin (TRPP), mukolipin (TRPML) ve ankririn
(TRPA) isimli 6 familyasi vardir (1). Beyin, beyincik, én be-
yin, hipokampus ve sinir hticrelerinde daha ziyade bulu-
nan TRPM kanallarinin dért alt grubu vardir (2). Bu calis-
mada, nérolojik hastalklarin patofizyolojisinde TRPM2
katyon kanallarinin molekdler rollerinin arastinldigi ¢alis-
malar derlenmistir.

Gereg ve Yontem: Yontem olarak PubMed ve SCI'da-
ki kaynak taramalari ve kendi basiimis eserlerim kullanil-
migtir.

Bulgular: Oksidatif stres artisi ve antioksidan sistemin
zayifladigi durumlarda DNA tahribi ve NAD'dan PARP ve
sonrasinda PARG aktivasyonlari ile ADP-Riboz (ADPR) olu-
sumu artmaktadir (1,3). Hem ADPR ve NAD, hem de ok-
sidatif stres Grtinlerinden olan H, O, nin TRPM2 kanallari-
ni aktive ettiine dair bildirimler mevcuttur (4,5). Fakat
bir kisim arastirmacilar oksidatif stresin DNA hasarina ne-

den olarak ADPR tretimini artirdiina ve ADPR vasitasi ile
TRPM2 kanallarinin aktive edildidini savunurken, bir kisim
aragtirmacilar ise hem ADPR, hem de H,O,'nin birbirin-
den bagimsiz olarak TRPM2 kanallarini aktive edebildikle-
fine deginmektedir (2,4). Glintimtizdeki hichir Ca™ kanal
blokeri TRPM2 kanalarini bloke edememektedir. Antioksi-
danlarin bloker etkileri de cesitlilik ve zithk arz etmekte-
dir. Bir kisim arastirmaci mannitol ve katalazin TRPM2 ka-
nallarini bloke ettigini bildirirken, dider bir kisim aragtir-
maci glutatyon ile C ve E vitaminlerinin bloke edici etkisi-
nin olmadidini rapor etmislerdir (1,5). Son yapilan calis-
malarda TRPM kanallarinin nérolojik hastaliklardaki éne-
mine deginilmektedir. Ornedin; astrositlerde meydana
gelen oksidatif stres trtinlerinden nitrik oksit ve amiloid
peptidin mikroglia hicrelerinde TNFa Uretimi artigi ve
TNFa ile TRPM2 kanallarinin aktivasyonuna bagl sitozol-
de Ca*? artisi Alzheimer hastaliginin patofizyolojisinde ro-
Iti olabilecedine dedinilmistir (2). Ayrica, amiyotrofik late-
ral sklerozis ve Parkinson'a bagl demans da TRPM2 ve
TRPM7 kanallarindaki genlerin bozukluklan bu hastalikla-
rin etyolojisinde rol oynadigina deginilmektedir. Bu panel
sunumunda bu calismalara detayli olarak deginilecektir.
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Yorum: TRPM2 kanallarinin nérolojik hastaliklarin et-
yolojisinde &nemli rollerinin oldugu ve fakat bu konularin
henuz yeterince arastirilmadidi gézlemlendi.

Anahtar Kelimeler: TRPM2 katyon kanallar, oksida-
tif stres, ADP-riboz, Alzheimer hastaligi.

ABSTRACT

Objective: Transient receptor potential (TRP) chan-
nels were discovered within last 10 years, The TRP chan-
nels consisting of six main subfamilies termed the TRPC
(cancnical), TRPV (vanilloid), TRPM (melastatin), TRPP
(polycystein), TRPML (mucolipin), and TRPA (ankyrin) are
involved in Ca%* homeostasis disruption. Subtype of
TRPM cation channels is widely expressed in neuronal and
the brain cells. The TRPM2 channels have four subtypes.
In the current study, | aimed to review molecular roles of
TRPM2 cation channels in pathophysiclogy of neurologi-
cal diseases.

Materials and Methods: | used papers in PubMed
and SC| as well as my previous publications.

Results: Although there are suggestions to the cont-
rary, Ca* influx via TRPM2 is thought to occur via pro-
duction of adenosine diphospho-ribose (ADPR), NAD and
also by oxidative stress (1). Oxidative stress causes DNA
damage and increases ADPR production (2). ADPR may
arise from mitochondrial source or alternatively via acti-
vation of poly (ADPR) polymerase (PARP) with subsequ-
ent hydrolysis of poly (ADPR) by poly (ADPR) glycohydro-
lases liberating ADPR (1,3). Although some investigators
demonstrated an indirect action of H,0, in stimulate of
ADPR formation in nuclei and mitochondria (4) direct
agonist action of H,0, on TRPM2 is also present (1,3).
There is lack of certain of specific pharmacological bloc-
kers. There are conflict reports on inhibitor role of anti-
oxidants in TRPM2 channels. Some papers (1,4) indicated
inhibitor role of catalase and mannitol in TRPM2 chan-

nels other paper did not find inhibitor role of glutathi-
one, vitamin C and E in the channels (5). There are spe-
culations on invelvement of neuronal TRPM2 channels in
Alzheimer's disease (AD) (4). Amyloid-B-peptide (AB) ac-
tivated mitochondrial production of ROS, which is rele-
ased into the cytosol. ROS can activate TRPM2, and sub-
sequent cytosolic free Ca®* increases induce nitric oxide
production. Microglia and astrocytes activated by AR pro-
duce TNFa which induced TRPM2 activation and NO. Re-
cently, it was reported that there was unique mineral en-
vironment identified in connection with western Pacific
Amyothropic Lateral Sclerosis and Parkinsonism Demen-
tia and TRPM2 channels.

Conclusion: | cbserved that TRPM2 channels has im-
portant role on pathophysiology of neurological diseases.
However, there is no enough publication on the subject.

Key Words: TRPM2 cation channels, oxidative stress,
ADP-ribose, Alzheimer's disease.
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ABSTRACT

According to definition temporal lobe epilepsy (TLE)
refers to epilepsy, in which seizures begin in the temporal
lobe (hippocampus, amygdala, perihippocampal cortex,
lateral temporal cortex). In humans, etiologies for TLE
vary from gene mutation to acquired causes, varying from
prolonged febrile seizures in childhood to traumatic brain
injury (TBI) to cerebral infection to dysplasia. Modeling of
“pure” TLE is a challenge. Idiopathic (genetic) TLE in mice
has received very little attention. Typically acquired epi-
lepsy in experimental models is induced by chemically or
electrically induced status epilepticus, hyperthermia, TBI,
or cortical stroke. Even though many of the acquired mo-
dels show temporal lobe pathology, it has been difficult to
define the seizure origin to a specific structure in the tem-
poral lobe. Despite of these caveats, the models have pro-
ven to be very useful to investigate epileptogenesis and ic-
togenesis in TLE. Like in humans, extent of pathology, epi-
leptogenesis, and epilepsy phenctype vary between eti-
ologies as well as within a model which provides a tool to
investigate mechanisms that relate to epilepsy severity
and also to investigate epileptogenic and ictogenic mec-
hanisms that may be common to different etiologies.
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In addition to a crucial role for the highly interconnec-
ted circuitry of the cortex and thalamus, the limbic regi-
ons, which have been thought not to be of importance in
the expression of spike-and-wave seizures, are involved in
absence seizures. Even though little evidence is available
concerning the role of limbic system in absence epilepsy,
the data in the genetic absence epilepsy models indicate
the changes in the limbic system. Cerebral glucose utiliza-
tion rates in Genetic Absence Epilepsy Rats from Strasbo-
urg (GAERS) have been demonstrated to increase in the
areas that belong to the limbic system. Recent studies re-
vealed a full or partial resistance to the secondary genera-
lization of limbic seizures and a progressive deterioration
of the fundamental frequency and harmenics of spike-
and-wave discharges during limbic epileptogenesis in
adult GAERS and WAG/RIij animals (1-5). Further, a signi-
ficant negative correlation between basal cumulative spi-
ke-and-wave discharges and kindling rate was observed in
GAERS and WAG/RIj animals, indicating that a high level
of spike-and-wave discharge activity in absence epilepsy
reduces the effectiveness of kindling progress. Additi-
onally co-stimulation of the thalamic reticular nucleus
(TRN) during rapid hippocampal kindling reduces the
number and duration of generalized convulsions in the

adult Wistar rats (6). Further, a digenic mouse model of
absence epilepsy and temporal lobe epilepsy produced by
combining two epilepsy-associated ion channel mutati-
ons, reveals a protective interaction (7). These findings all
point to interactions between cortico-thalamo-cortical
and limbic circuitry but do not show how they occur. The
amygdala and hippocampus are both connected with tha-
lamic nuclei close to the midline such as the mediodorsal,
centromedial and anterior nuclei which also have two-
way links to the rostral TRN. The connections of the rost-
ral TRN with limbic structures through these thalamic nuc-
lei may be particularly relevant for understanding the re-
sistance to secondary generalized convulsive seizures in
the genetic absence epilepsy models and changes in the
spectral characteristics of absence seizures. Finally these
data point to a mutual cross inhibition of circuits underl-
ying absence epilepsy and mesial temporal lobe epilepsy.
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OZET

Eritropoetin sinir sisteminde eksprese edildigi son za-
manlarda gésterilmis olan hematopoietik bir sitokindir (1).
Sinir sisteminde kendisinin ve reseptdriinin ekspresyonu
hipoksi ve metabolik hasar ile dlizenlenmektedir. Eritropo-
etin reseptdru ile aktive olan sinyal mekanizmasi, normal
beyin gelisimi igin gereklidir. Eritropoetin, hipoksik iskemi,
inme, travma ve inflamasyon gibi beyin hasarinda nérop-
rotektif etki gdsterir (1,2). Bu konusmada Eritropoetinin
yenidodan sican beyninde olusturulan hiperoksik beyin ha-
sarinda ve lipopolisakkarid ile olugturulan beyaz cevher ha-
sarina karsl koruyucu etkilerini sunacagim (3,4).

Protein C yolu, koagulasyon sisteminin en énemli re-
gulatordddr. Aktive protein C, endotel hiicrelerinde trom-
bin-trombomodiilin kompleksinin etkisi ile protein C'den
olusan ¢ok énemli dogal bir antikoagtilandir. Aktive pro-
tein C koagtilasyon faktdrleri olan V ve VIll'in aktif form-
larini proteolitik yolla inaktive eden, serin proteaz yapida
koaglasyon sisteminin dtzenleyicisidir. Aktive protein C
ciddi sepsis tedavisinde onaylanmis etkili ilk biyolojik teda-
vi yéntemidir (5). Aktive protein C'nin antikoagtilan etkisi-
nin yani sira hticre koruyucu, inflamasyonu ve apopitozu
Gnleyici etkisi de vardir, Aktive protein C'nin iskemik be-

yinde ve spinal kord hasarinda néroprotektif etkisi géste-
rilmistir. Konusmamda yenidogan sicanda endotoksin ile
olusturulan perinatal beyaz cevher hasarinda ve in vitro li-
popolisakkarid ile indtiklenen glial hticre hasarinda Aktive
protein C'nin koruyucu etkilerinden bahsedecegim (5).

Anahtar Kelimeler: Eritropoetin, aktive protein C,
beyin.

ABSTRACT

Erythropoietin is a hematopoietic cytokine, which has
recently been shown to be expressed in the nervous sys-
tem (1). The expression of erythropoietin and its recep-
tors in the nervous system is modulated by hypoxia and
metabolic insult. Erythropoietin receptor signaling is requ-
ired for normal brain development. It reveals neuroprotec-
tive effects in experimental models of brain injury inclu-
ding hypoxia-ischemia, stroke, trauma, and inflammation
(1.2). I will present that neuroprotective effect of erythro-
poietin in an experimental model of hyperoxic brain injury
and lipopolysaccharide-induced white matter injury in the
neonatal rat brain (3,4).

Turk Norol Derg 2009; 15(Fk 1); 87-88
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The protein C pathway is an important regulator of
the coagulation system. Activated protein C is an impor-
tant natural anticoagulant protein that is converted from
protein C by the action of the thrombin-thrombomodulin
complex on endothelial cells. Activated protein C is a seri-
ne protease that regulates the coagulation system by a
proteolytic inactivation of the activated forms of coagula-
tion factors V and VIII. Activated protein C is the first ef-
fective biological therapy approved for the treatment of
severe sepsis (5). Although Activated protein C is well de-
fined as a physiological anticoagulant, emerging data sug-
gest that it also has cytoprotective, anti-inflammatory and
antiapoptotic properties. Activated protein C has been
shown to provide neuroprotection in ischemic brain and
spinal cord injury. | will present that protective effect of
Activated protein C against endotoxin-mediated perinatal
white matter injury in neonatal rat brain and effect of Ac-
tivated protein C on lipopolysaccharide induced glial cell
death in vitro (5).

Key Words: Erythropoietin, activated protein C, brain.
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OZET

Serebral iskemi (inme) gelismekte olan ve gelismis top-
lumlarda Snemli bir halk saghgi problemidir. Glintimtizde
var olan tedavi segenekleri ancak ¢ok erken saatlerde bas-
vuran hastalara uygulanabilmekte ve iskemiden adir dere-
cede etkilenen kor bélgesinde etkisiz kalmaktadir. Kor bél-
gesi iskeminin baslangicindan itibaren bélgesel serebral
kan akiminin adir derecede azaldi§i ve hicrelerin lime
gittikleri bdlgedir (1). Bu bélgeye yanelik tedavi stratejile-
ri gelistirmek icin iskemi stirecinde yer alan hticre ltim
mekanizmalarinin detayl bilinmesi gerekmektedir. Bu ko-
nusmada iskemik hticre 8liim mekanizmalarindan &zellik-
le apopitoz ve nekroz lzerinde durulacaktir (1-3). Ayrica,
néron ve astrositlerin iskemiye yanitlari incelenecek ve né-
roprotektif stratejiler tartisilacaktir (4,5).

Anahtar Kelimeler: iskemi, apopitoz, nekroz, nérop-
roteksiyon.

ABSTRACT

Stroke is an important heath care problem both in de-
veloping and developed countries. Effective treatment

strategies are only avaliable when administred immedi-
ately after stroke. Eventhough, these strategies are not
effective for prevention of cell death in ischemic core
area. This area has a very dramatic cerebral blood flow
decrease from the beginning of ischemia. To develop tre-
atment startegies, cell death mechanisms must be very
well investigated (1). In this talk, details of ischemic cell
death mechanisms especially apoptosis and necrosis will
be discussed (1-3). Fates of neurons and astrocytes during
ischemia will be evaluated and neuroprotection strategies
will be discussed (4,5),

Key Words: Ischemia, apoptosis, necrosis, heuropro-
tection.
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OZET

Né&ronlar embriyonik gelisim boyunca yapilari ve hare-
ketlilikleri agisindan oldukga belirgin degisimlere ugrayan
terminal olarak farklilagmis, béldnmelerini tamamlamis
postmitotik hicrelerdir. Néronlarin birgogu fonksiyon gés-
terecekleri bdlgeden cok uzakta dogup bu bélgeye ulasip
akson ve dendrit farklilasmasina baslamadan énce uzun
mesafeler kat ederek go¢ etmektedir. iste bu yapi ve ha-
reketlilik ozelliklerini kazanmalari mikrotibil konfigtiras-
yonundaki degisimlerle yakindan iliskilidir.

Bolinen hticrelerde interfaz safhasi ile kiyaslandiginda
daha kisa olan mitotik faz mikrottibdillerinin 6zellesmis or-
ganizasyonu motor proteinler tarafindan saglanmaktadir.
Néronlar ise postmitotik hlicreler oldugundan, yapisini te-
mel olarak mikrotbll ve motor proteinlerinin olusturdu-
gu mitotik mekik elemanlarini, -bélinen hticrelerden fark-
i olarak-, Szellesmis akson ve dendrit yapilarinin organi-
zasyonu ve bu yapilarinin buittinltiguini muhafaza etmek
icin kullanmaktadir (1). Yapisal olarak néronlar, mitotik
hucrelerin mitoz ve interfaz evrelerindeki mikrotbil
uzunluklarina kiyasla, akson ve dendritlerinde cok daha
uzun mikrotibliller icermektedir. Yeni néronal dallanma-
larin clusturulmasinda uzun mikrotbdller tasinmaya karsi

L

daha direngli olup, kisa mikrotbtiller daha etkili bir sekil-
de taginabilmektedir. Dolayisiyla néronlarda yeni dallan-
malarin (akson ve dendritler ile bunlarin yan dallanmalari
gibi ndrit uzantilan) olusturulmasinda kritik adim mikro-
tubdl uzunlugunu reglle ederek mikrotibll tasinmasini
sadlamak olabilir. Olusturulan kisa mikrotibtiller, -interfaz-
dan mitoza gegiste mitotik mekidi olusturan mikrotubtille-
rin motor proteinler tarafindan organize edilmesinde ol-
dugu gibi- akson ve dendritler boyunca cift yonlii olarak
motor proteinler tarafindan tasinmaktadir (2,3). Dolayi-
styla néronlarda da mikrotibll organizasyonu, motor pro-
teinler ile uzun mikrotubtilleri keserek daha kisa mikro-
tuiblillere geviren katanin ve spastin proteinleri adi verilen
mikrotibdil iliskili proteinlere baghdir.

Katanin, hem mitotik hticrelerde hem de post-mitotik
néronlarda, mikrotiblilleri sentrozomdan ve hticre gdvde-
sinde keserek kisa mikrotubdiller olusturduguna ve bu kisa
mikrotbdiller daha sonra her iki hiicre esidinde de motor
proteinler tarafindan organize edildigine gére postmitotik
ndronlar ile mitotik hiicrelerde mikrotibuil organizasyonu
acisindan ne gibi benzerlik ya da farklar bulunmaktadir so-
rusu laboratuvarin tizerinde calistigi konularin esasini olus-
turmaktadir (4).
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Anahtar Kelimeler: Néron, mikrotibul, katanin,
spastin.

ABSTRACT

Neurons are terminally differentiated, post-mitotic
cells which undergo dramatic structural and motional
changes during embryonic development. Most of the ne-
urons are born distant from the area in which they will
function and hence they take a long journey to migrate
to that area before axon and dendrite differentiation be-
gin. This structural and motional features of neurons are
closely related to microtubule reorganization.

In dividing cells, special organization of mitotic phase
microtubules, which are shorter than interphase microtu-
bules, is maintained by motor proteins. Since neurons are
post-mitotic cells, they use their microtubules not for the
formation of a mitotic spindle but rather for the elabora-
tion of an elongated axon (1). Neurons have longer mic-
rotubule arrays compared to mitotic and interphase mic-
rotubules of dividing cells. Long microtubules are relati-
vely immobile, whereas short microtubules are quite mo-
bile. Hence, the long microtubules are severed into short
pieces that rapidly move into new configuration in order
to transform a cell's microtubule array from one type of

organization to another. After being reorganized, the
<hort microtubules can again elongate and lose their mo-
bility (2,3). Thereby, microtubule organization in neurons
relies on microtubule severing proteins such as katanin
and spastin.

Since katanin severes microtubules from the centroso-
me and creates shorter microtubules in both mitotic cells
and post-mitotic neurons and in both cell types, these
short microtubules are being organized by motor prote-
ins, the aim of the studies in my laboratory is to identify
these similarities between mitotic cells and postmitotic
neurons in terms of microtubule organization (4).

Key Words: Neuron, microtubule, katanin, spastin.
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Amag: ETS domain ailesine ait transkripsiyon faktorle-
ri, pek ¢ok gelisimsel olayda kritik nem tasimaktadir (1).
Ancak ¢zellikle Elk-1 proteininin néronal sistemlerde kor-
ku sartlanmasl, 1sik uyariimasi, glutamat uyarisi vb. olaylar-
da 6nemli oldugu gézlenmistir. Geleneksel olarak mitoje-
nik olarak bilinen bu proteinin, cogunlukla postmitotik né-
ronlarda bu kadar farkli 6grenme veya sinaptik plastisite
ile ilgili olaylarda 6nemli olmasinin altinda yatan moleku-
ler mekanizmalar ise bilinmemektedir. Laboratuvarimizda,
bu ETS proteininin néronlarda blytime hormonu uyaran
lizerine mikrotubullerden hticre ¢ekirdegine lokalize oldu-
gunu ve ndroblastomlarda ise apopitotik genleri baskiladi-
gini gosterdik (2,3). Hipotezimiz, Elk-1'in néronlarda sag-
kalim ve canlilikla iliskilendirilebilecedi ve ézellikle ddren-
me ve sinaptik plastisite olaylarinda aktif néronlarnn secile-
rek sagkalimlarini devam ettirmelerinde énemli oldugu yo-
lundadir.

Gereg ve Yontem: Hlicre hatlar ve primer néron kdil-
tlrleri zerinde konfokal gériintlileme gerceklestirilmistir.
Sidir beyninden mikrottibll saflastinlarak Western blot,
immungékeltme vb. tekniklerle etkilesim analizleri yapil-
mistir. Promotir konstraklar kullanilarak lusiferaz analizleri

gerceklestirilmistir. RNA interferans yéntemi ile endojen
Elk-1 azaltilarak hticrelerdeki gen anlatimi profilleri RT-PCR
vb. yéntemler ile takip edilmistir,

Bulgular ve Yorum: Calismalarimizda, Elk-1 proteini-
nin RNAI ile azaltiimasi sonucunda hiicrelerde kaspaz akti-
vitesinin arttidi, ayni zamanda (survival of motor neuron)
SMN gibi gen anlatimlari azalirken néroblastomlarda
apopitotik olan Egr-1 anlatiminin arttid g&zlenmistir, Elk-
1 proteininin matlr ndronlarda uyan olmadigi durumda
hlcre iskeletinde hazir bekledigi, uyaran tizerine harekete
gegerek hucre cekirdedine tasindigi gdsterilmistir. Bu ta-
sinmanin hangi motor proteinler tzerinden gerceklestiril-
digi henliz arastinimaktadir.

Anahtar Kelimeler: Néron, sagkalm, mikrotibuil,
ETS domain.

ABSTRACT

Objective: ETS domain family of transcription factors
play important roles in a wide range of developmental
processes (1). However, Elk-1 is important in neuronal sys-
tems in particular for processes such as fear conditioning,
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light stimulus, glutamate induction etc. The meolecular
mechanisms underlying the impact of this protein, traditi-
onally known as a mitogenic factor, in these learning and
synaptic plasticity-related events in largely post-mitotic ne-
urons are not yet known. In our laboratory, we have
shown that this ETS protein is localized from neuronal
microtubules to the cell nucleus upon growth factor sti-
mulation, and that in neuroblastomas it represses pro-
apoptotic genes (2,3). Our hypothesis is that Elk-1 is rela-
ted to neuronal survival, and is particularly important in
survival of active neurons in learning and plasticity.

Materials and Methods: Our confocal imaging studi-
es have been performed in cell lines and primary neural
cultures. Bovine brain microtubules have been purified
and analyzed using Western, Ip and other methods. Pro-
moter cnstructs have been used to carry out luciferase
analyses. RNA interference-mediated degradation of en-
dogenous Elk-1 was followed by monitoring of gene exp-
ression profiles by RT-PCR methods.

Results and Conclusion: Our studies have shown
that RNAi-mediated degradation of Elk-1 increased cas-
pase activity in cells, as well as decrease expression from

genes such as SMN (survival of motor neuron) and incre-
ase expression of apoptotic genes such as Egr-1 in ne-
uroblastomas. We have further shown that Elk-1 protein
is waiting on neuronal microtubules and get translocated
to the nucleus upon stimulation. The nature of the mo-
tor proteins involved in this transport are still under inves-
tigation.

Key Words: Neuron, survival, microtubule, ETS domain.
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1980-1990°1 yillarda, hafiza nérobiyolojisi arastirmala-
ri, agirlikli olarak, sinaps yapi ve islevinde aktiviteye bagl
olarak ortaya gkan degisikliklere odaklanmis ve sinaptik
plastisitenin hafiza ile baglantisi yeterli sayi ve nitelikte ca-
lisma ile desteklenmistir. Bununla birlikte, sinaptik yeni ya-
pilanma hafiza slreclerini agiklamak icin yeterli bir model
degildir; glinku hafiza bir néral devre 8zelligidir ve bu yliz-
den de devre seviyesinde arastirimasi gerekir, Gectigimiz
10 yil icinde, genetik teknolojilerde meydana gelen gelis-

B

meler, néral devre aktivitesini dedisimlemek (&rn. Lima ve
Miesenbock, 2005, Brand ve Perrimon, 1993, Kitomato,
2001, Lee ve Luo, 1998) ve in vivo gdrtinttlemek icin kul-
lanilimis (tarama icin, Miesenbéck, 2004, Miesenbéck ve
Kevrekidis, 2005); boylelikle, tekil hticrelerden ziyade dev-
relerin arastinlma imkanlart artmistir. in vivo devre analizi
icin uygun bir model hayvan clusu, meyve sinedi Drosop-
hila melanogaster kullanilarak yapilan hafiza nérobiyoloji-
si arastirmalarina tekrar poptilerlik kazandirmistir. Bu su-
numda, bu arastirmalarin kapsami, avantajlari ve sinirlan
tartisilacaktir.
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OZET

“Ogrenmek ve Hatirlamak” dendiginde, bunun tek bir
olgu oldugu izlenimini duyabiliriz. Oysa bellek ¢esitli stireg-
lerden, cesitli bélmelerden, gesitli iceriklerden olusan bir
mozayikler bdtlinudur, Bu buttindn parcalari ayri ayn tutu-
labilir; o nedenle de klinikte hig birbirine benzemeyen, ¢ok
farkli amnezik sendromlarla karsilasiriz.

Belledi bir agidan “Sézellestirilebilen (declarative) Bel-
lek” ve "Sozellestirilemeyen Bellek” diye ikiye ayirabiliriz.
Birincisine "Agik Bellek” de denilir. Bu tip bellekte de kisi-
sel, otobiyografik éyktlerimiz ayr bir sekilde, genel dun-
ya bilgilerimiz (semantik bellek) ayr bir sekilde saklanir ve
biri bozulup &blrd salim kalabilir. Sézellestirilemeyen bel-
legin de, Ortik Bellek, islemsel/Motor Bellek ve Kosullu
Ogdrenme diye (g ayn tipte bulunabildigini gériyoruz.
Bunlarin her birine ayri beyin yapilari, ayri néral aglar ara-
cllik eder.

Bilginin akilda bulundugu stre¢ agisindan da bellek,
anlik bellek, kisa sureli bellek, uzun stireli bellek diye kaba-
ca 3'e ayrilabilir. Aslinda uzun sureli bellek de birkag ay ha-

tirda kalabilecek sekilde depolanma ile dmr boyu akilda
kalacak sekilde depolanma arasinda uzanir. Bu bellek tip-
lerinin her birine, ayrica kisa stireli bellege benzeyen ama
baska bir olgu olan isleyen bellege (Calisma belledine), be-
yinde hep ayr ayr stirecler, ayr beyin yapilar arasindaki
sebekeler aracilik eder.

Bilgiyi gevrim ici tutma, bilgiyi belli bir stire kapali né-
ronal devreler halinde tutma, bilgiyi sessel olarak kodla-
ma, anlamsal olarak kodlama, yeni protein sentezleri sek-
linde depolama, bilgiyi organize etme, yeniden yeniden
organize etme (yani saglamlastirma), yeni bir bilgi pargasi
geldidinde bunu uygun bir organizasyon butinu igine yer-
lestirme veya bu yeni bilginin isidinda o eski organizasyo-
nu degistirip yeniden kurma, hedef bilgiye ulasmak icin
depoyu tarama, onu geri getirip hatirlama seklindeki fark-
I stirecleri de duistindtigumtizde ve bunlara farkl beyin ya-
pilarinin aracilik ettigini géz éniline aldidimizda, evet, “bel-
lek béltinmez bir buttin degildir”.

Anahtar Kelimeler: Agik bellek, &rtik bellek, islemsel
bellek, uzun streli bellek, kisa stireli bellek.
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ABSTRACT

When we speak about “Learning and Memory” we
may have the impression that memory is an undividable
entity. But memory is consisted of a variety of processes
and of different modalities. They may all be affected se-
paretely. Thus in the clinic we see different amnezic
syndromes.

On the one hand,memory may be divided into two
types: Declarative and Nondeclarative Memory. Declarati-
ve memory (also called Explicit Memory) has two parts.
One part is episiodic or autobiographical memory; it con-
tains the temporally and spatially encoded events of one’s
life. The other part is what is called “semantic memory”
which contains the knowledge of facts, and the person
does not necessarily remember when or where she or he
acquired it. In the clinic it is possible to see that only one
of these two parts is disturbed while the other is preser-
ved. Nondeclarative memaory, on the other hand,contains
three types of memoary: Implicit Memory, Procedural (or
Mator) Memory, Conditional Learning and Memory. Dif-
ferent brain regions sustain these three memory types.

In another perspective,according to its temporal per-
sistence, Memory is devided into Immediate Memory,
Short term Memeory and Long term Memory. We can al-
so speak about the Working Memory which is a type of
short term memory but different from it, where the infor-
mation of various types are kept online until the task is

l

|

completed. Again different brain regions and different ne-
ural networks sustain and subserve these memory types.

When we also take into account of processes shuch as
holding the information in reverberating neuronal electri-
cal circuits, long term coding of the information in prote-
in synthesis, recoding and reorganization of the memory
traces, consolidation, scanning the long term store, retri-
eval and recall, we must say, yes, "memory is not an un-
dividable whole”.

Key Words: Explicit memory, implicit memory, proce-
dural memory, long time memary, Short time memary.
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OZET

Son yillarda yapilan bellek arastirmalarina bakildigin-
da, yaslanma ve bellek arasindaki iligkinin en sik aragtinlan
konular arasinda oldugu gérilmektedir. Gelisimsel olarak
yasa bagl ve ilgili kultirin 6zelliklerinden etkilenmis bel-
lek ve diger bilissel performanslarin degerlendirilmesi, nor-
mal ve normal olmayanin ayinminda, 6zellikle ilerleyen
yaslarda daha da kritik 8nem arz etmektedir. Glnimtizde
yapilan calismalar yasla birlikte; 6zellikle 60 yasini gegmis
olan kisilerde bellek performansindaki diismenin, normal
olarak degerlendirilebilecegine iligkin yaygin gdristin aksi-
ne, yasli kisilerde zihinsel gerileme beklenmedidine ya da
zihinsel gerilermenin yaslanmanin dogal bir sonucu olmadi-

gina isaret etmektedir. Yasla birlikte kisinin biligsel fonksi-
yonlarinda diisme, normal kosullarda ¢ogu kez beklenme-
mekle birlikte yine de bellek performansinin ileri yasa bag-
i olarak kétiilestigini ima eden arastirmalar ve bu duru-
mun dogrudan bellekle iliskili olmadigini belirten bulgular
da bulunmaktadir. Uzerinde durulan bir baska konu ise,
bellek sikayetleri ile bellek performansinin cogu kez para-
lellik gostermedigidir.

Bu sunumda, sadlikli yash bireylerde ve Alzheimer tani-
s olanlarda bellek, cesitli degiskenler agisindan ele alina-
rak bu konuda ylrlittiigiimiiz arastirma bulgularinin so-
nuglar Gzetlenecektir.

|
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ABSTRACT

Maximal voluntary force (strength) production decli-
nes with age and contributes to physical dependence and
mortality (1,2). Consequently, a great deal of research
has focused on identifying strategies to maintain muscle
mass during the aging process and elucidating key mole-
cular pathways of atrophy, with the rationale that the loss
of strength is primarily a direct result of the age-associ-
ated declines in mass [sarcopenia (3)]. However, recent
evidence questions this relationship and in this lecture it
will be argued that the role of sarcopenia in mediating
the age-associated loss of strength [which we have re-
cently coined as dynapenia (4)] does not deserve the at-
tention it has attracted in both the scientific literature and
popular press. Rather, it is proposed that alternative mec-
hanisms underlie dynapenia (i.e., alterations in contractile
properties or neurologic function), and urge that greater
attention be paid to these variables in determining their
role in dynapenia.

Key Words: Aging, strength, neuromuscular.
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OzZET

Son 25 yilda toplumda yasl niifusun orani dnemli &k
clide artis gdstermistir ve bu artigin sregitmesi beklen-
mektedir. Bizim acimizdan bu, yasllardaki néromuskdiler
problemlerle gegmise oranla daha fazla karsi karsiya kal-
mamiz anlamina geliyor ki, bu da zorunlu olarak tanisal ve
rehabilitatif yaklasimlarin degisimini zorunlu kilmaktadir.

Yaslanma stireci kas dokusunu da etkilemektedir. Ay-
rica, cogunlukla veya segici olarak bu popilasyonda goru-
lebilen beslenme ve fiziksel aktivitede azalma, eklem veya
bag dokusu gibi destek dokularin hastaliklari, diabetes
mellitus gibi diger sistemlerin hastaliklarninin siklig, tedavi
edici ilaclarin kullanilma olasihi@inin yiksekligi, primer veya
sekonder sinir sistemi hastaliklarinin skl veya tim bu
durumlarin dedisik bilesimleri de kas gtictinu etkiler. Eslik
eden bu sistemik hastaliklar ve ilag kullanimi, bu gruptaki
hastaliklarin dogru taninmasi, yonetiimesi ve ézguin yéne-
tim sorunlarmin asiimasini ¢ok guiglestirmektedir.

Yaslanmig kas dokusu, segici olarak yash nifusta goru-
len bazi miyopatilere ortam olusturmaktadir. Sporadik ink-
ltizyon cisimcikli miyozit (s-lCM)'in 50 yas Uzerindeki niifu-
sun en sik gérilen miyopatisi oldugu bildirilmektedir. Has-

talik, inflamatuvar ve mitokondriyopatik &zellikler yanin-
da, p-amiloid bagta olmak tizere, bircok proteinin kasta bi-
rikimini gdsterir. Hastalik imminstipresif tedaviye direngli-
dir.

Okiilofarengeal muskdler distrofi de yaslh kasi segici
olarak etkileyen bir bagka miyopatidir. Ptoz, yutma guiglu-
gii ve hafif proksimal taraf zaafi hastaligin ana &zellikleri-
dir. Hastalik PABPN-1 genindeki mutasyonlara baghidir,

Normal yaslanma sirasinda zaten kasta mitokondriyal
DNA (mtDNA) mutasyonlari gérilmektedir. Ancak bu nu-
fusta gériilen bazi mitokondriyal miyopatilerdeki mito-
kondriyal patolojik bulgular yaglanmaya badl olanin cok
Stesindedir. Bu miyopatiler genellikle ptoz ve oftalmopleji
veya kavsak tipi zaaf ile kendini g&sterir.

Son olarak, bazi miyofibriller (veya protein birikim) mi-
yopatiler de 40 yas tizerinde gérulehilir.

ABSTRACT

Elderly population showed a significant increase in the
past 25 years and is expected to continue to have a gro-
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wing proportion within the society. From our aspect this
means that we are and will be more engaged in neuro-
muscular problems in the elderly than we did in the past.
This will definitely necessitate differentiation in diagnostic
and rehabilitative approaches.

The ageing process itself affects muscle. Furthermore,
some nonneuremuscular conditions, which are principally
or exclusively seen in this population, such as decreased
or altered physical activity and nutrition, diseases of sup-
portive tissues such as jeints and connective tissue, higher
incidence of other system disorders such as diabetes mel-
litus, possibility of using therapeutic drugs, primary or se-
condary neurogenic diseases and different combinations
of all these conditions can affect muscle power. Due to
these accompanying system diseases and drug use, it is
usually challenging to make a precise diagnosis, to plan
appropriate management and to overcome specific ma-
nagement problems in this population.

Aged muscle tissue provides a milieu to develop some
myopathies which are exclusively seen in the elderly popu-
lation. Sporadic inclusion body myositis (s-IBM) is reported
to be the most common myopathy over the age of 50. It
has inflammatory and mitochondriopathic components
and also shows accumulation of many proteins, b-amylo-
id being the most. The disease is very limitedly responsive
to immunotherapies.

Oculopharyngeal muscular dystrophy is another myo-
pathy which exclusively affects aged muscle. Lid ptosis,
swallowing difficulties and mild extremity weakness are
the core features of the disease. It is caused by mutations
in the PABPN-1 gene.

|

Elderly muscle already shows mitochondrial DNA mu-
tations (mtDNA). However, there are some mitochondrial
myopathies which are also seen in this population in
which the pathological mitochondrial features are far be-
yond the changes due to muscle aging. It usually presents
with lid ptosis and ophthalmoplegia or as a limb girdle
weakness.

Finally, some myacfibrillary (or protein aggregate) myo-
pathies can also be seen over age 40.
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OZET

Alzheimer hastaligi (AH)'nda SPECT ve PET ile AH'nin
neden oldudu beyin perflizyon ve metabolizma bozukluk-
larini gériinttilemek ¢Gteden beri umut vadedici olmakla
birlikte, anillan y&ntemler rezollisyon, maliyet ve erisim
guicliigu gibi kisitlar nedeniyle bir arastirma araci olmaktan
Steye gecip glnluk pratikte kullanilan, yapisal gdrinttile-
me tarzi birer yardimar tani yéntemi olarak yerlesmemisti.
Nitekim nispeten genis bir seride yapilan bir calismada
FDG-PET ile erken AH'ye ézgli posterior singulat (pCG) ve
temporopariyetal (TPCx) kortikal hipoperflizyonun duyarli-
idinin %93 olmasina karsin 6zgulligu %76'larda bulun-
mus (1); ayni yil gzden gegirmesini tamamlayarak rapo-
runu yayinlayan Amerikan Néroloji Akademisi Kalite Stan-
dartlan Alt Komitesi bir tani araci olarak 6nerilmesi icin ye-
terli delil olmadigi sonucuna ulasti (2). FDG-PET uzunlama-
sina izlemde AH'ye dénusecek hafif kognitif bozukluk
{MCI) olgularini 6ngérmek igin de kullanildi. Bu tdir tasar-
lanmig 2 ayri calismanin birinde 23 hastanin 8'i 3.3 yil, di-
derinde 22 hastanin 1 yil iginde déntisen MCl'lilarin bas-
langictaki pCG hipometabolizma tarzlarinin erken AH'liler
gibi oldugu gdsterilmisti (3,4). Nihayet, bir bellek lctiti
ile birlikte kullanilan FDG-PET"teki AH tarzi hipometaboliz-

manin amnestik MCl'da AH déntstimind 6ngdrmede
%90'in Uzerinde duyarlilik ve dzglllide sahip oldugu gds-
terildi (5). Alandaki asil heyecan verici gelisme bu 10 yilin
ortalarindan itibaren birbiri ardina beyinde amiloid-p fibril-
lerine baglanan ligandlarin bulunmasiyla gergeklesti. Bir
dizi ligand arasinda &zellikle yaygin kullanilanlar (11C) PIB
ve (18F) FDDNP adini alan bilesiklerdir. Bu gértintilemele-
rin genel bir sonucu FDG-PET ile hipometabolizma gdste-
ren (yani so§uk renklerde gérulen) ayni alanlarin bir nega-
tif imaji gibi bu ligandlarla yiksek amiloid yiki gésterme-
si, yani sicak renklerde gérintilenmeleridir. Yakin tarihli
bir calismada genelde normal kontrollerle AH'liler arasin-
da PIB bagdlayan MCI'li grup icinde ortalama 8 ay icinde
AH'ye ddnlsenlerin baglangig PIB ytiklerinin AH'liler duize-
yinde oldugu ve FDG-PET ile karsilastinldiginda PIB yuiku-
nin daha glglu ve daha erken bir isaretleyici oldugu g&s-
terildi (6). Yine yakin tarihli baska bir calismada PIB yuku-
nln voksel temelli morfometri ile saptanan atrofi &lgtitle-
rinden de daha duyarli bir dénlistim &ngériiclst oldugu
bulundu (7). PIB ytiklintin ayni zamanda beyin omurilik si-
visi Abeta-42 dizeyleriyle de ters orantili oldudu ve bu 2
isaretleyicinin birlikte kullaniminin duyarlilik ve ézgulltgu
artiracad ileri stirdldu (8). Nihayet, metabolik gériintle-
me AH icin dnerilen yeni tani kriterlerinde destek kriterle-
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rinden biri olarak yer aldi (9). Buna karsilik fonksiyonel
manyetik rezonans gérintlleme (fMRG) AH tani ve aras-
tirmalarinda daha seyrek yer alan bir yéntemdir. S6z et
meye defer calismalardan birinde, bir bellek &lgti ile
fMRG incelemesi yapilan APOE4 aleli tasiyan ve tasimayan
normal bireylerin bellek testindeki performanslari birbirin-
den farksizken, tasiyanlann bu performansi gostermek
icin daha fazla beyin alani aktive ettikleri ve zaman icinde
uzunlamasina izlendiklerinde tasiyanlarda bu kompensa-
tuar aktivitenin zaman igindeki bellek performansinda bo-
zulmayla korele ettigi bulundu (10). Bu bulgu, gtnltk ya-
samda normal performansa karsin saptanan kompansatu-
ar aktivitenin patolojik dnemini duslindtrdyordu. Birer
kognitif elektrofizyoloji ydntemi olan olaya iliskin potansi-
yeller ve olaya iliskin osilasyonlarin topografik haritalan-
masl bir fonksiyonel gérlintlileme ydntemni olarak dustn-
lebilir. Biz erken ve orta evre AH'li hastalari normal kont-
rollerle kiyasladigimiz bir calismamizda normallerin bek-
lendidi gibi pariyetal maksimum bir P300 amplittidd ¢ika-
rirlarken, istatistik olarak normallerden farksiz P300 amp-
littidleri olan erken evre AH'lilerin bunu frontale yayilan
genis bir kompensatuar aktivite sayesinde gerceklestirdik-
lerini gérduk. Dahasi, P300'Un temel bileseni olan delta
banti dalgacik dénlsimd ile aynstinldiginda, erken evrede
frontal bélgedeki delta aktivitesinin kompansasyonun bas-
lica sorumlusu oldugunu saptadik (11). Ayni ydntemi,
MCI'll grupta ddnustimtin éngdriiclsu olarak sinayacagi-
miz yeni bir ¢alismaya basladik.

Anahtar Kelimeler: Fonksiyonel gérlintlileme, Alzhe-
imer hastaligi, erken tani, PIB-PET, fMRI, ERP.

ABSTRACT

Imaging brain perfusion and metabolism impairments
caused by Alzheimer's disease (AD) process, by SPECT
and PET respectively, have always been promising. Ne-
vertheless, limitations presented by low spatial resolution,
cost and accessibility prevented these methods to go be-
yond being instruments of research to become establis-
hed as routine diagnostic instruments in daily practice,
such as structural imaging methods. Although, a relatively
earlier and large-scale study showed a sensitivity of 93%
and specificity of 76% for the AD-specific pattern of tem-
poro-parietal (TPCx) and posterior cingulate (pCG) cortical
hypometabolism (1), having reviewed the available evi-
dence, Quality Standards Subcommittee of the American
Academy of Neurology, concluded the same year that
there was not sufficient evidence to propose FDG-PET as
a diagnostic tool for AD (2). FDG-PET was used to predict
those MCI patients who would convert into AD in longi-
tudinal follow-up. In one of 2 studies with such a design,

8 of 23 MCI patients converted within a mean of 3.3 ye-
ars, while in the second 8 of 22 converted within 1 year;
in both of the studies all those converters had a baseline
FDG-PET pattern of predominantly pCG hypometbolism si-
milar to the group of early AD patients (3,4). Finally, an
AD-specific FDG-PET hypometabolism pattern, used in
combination with a lower than cut-off value in a memory
measure was reported to predict conversion with sensiti-
vity and specificity values above 90% (5). A remarkable
and exciting development in the field was brought to the
fore by the advent of ligands that bind to the amyloid be-
ta fibrillary fragments in the brain, one after another star-
ting with the mid-decade. Among a number of such li-
gands, those most widely used are (11C) PIB and (18F)
FDDNP. An overall conclusion from such imaging studies
could be stated as amyloid imaging reveals a pattern of
amyloid binding in the brain as almost the opposite, like
a negative image of that is seen in FDG-PET; namely, the
cold colors of hypometabolism of FDG-PET is reversed by
the hot colers of amyloid binding. In a recent study, it
was shown that, while the total amyloid load as revealed
by PIB binding, was intermediate in the MCI group as
compared with the normal controls and early AD pati-
ents, those MCI patients who had converted within 8
months had a baseline amyloid load similar to the AD gro-
up and that the PIB-PET was an earlier and stronger pre-
dictor of conversion as compared to the FDG-PET (6).
Another recent study also showed that PIB-PET was a mo-
re sensitive predictor of conversion as compared to the at-
rophy measures of voxelbased morphometry (7). PIB lo-
ad was shown to be inversely correlating with CSF Abeta-
42 levels and using these 2 markers in combination led to
better sensitivity and specificity values (8). Finally, meta-
bolic imaging was established as a supporting criterion
within the recently proposed new diagnostic criteria for
AD (9). On the other hand, functional magnetic resonan-
ce imaging (fMRI) is a more rarely used method in AD re-
search and diagnostic work-up. In one remarkable study,
fMRI was used with a memory measure in cognitively nor-
mal elderly APOE4 carriers and non-carriers. Although
both groups performed similarly with the memory measu-
re, more brain area was activated in the APOE4+ group
and this compensatory activity was correlating with the
amount of memory loss during the longitudinal follow-up
(10), suggesting the pathological significance of the com-
pensatory activity. The topographic mapping obtained by
eventrelated potentials and event-related oscillations,
both of which are methods of cognitive electrophysi-
ology, could be considered as a form of functional ima-
ging. Comparing early and moderate stage AD patients
with normal controls, we have seen that while normals
showing a parietal maximum P300 amplitude as expec-
ted, the early AD group succeeded obtaining a statistically
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similar amplitude, but this was made possible only with a
compensatory activity which extended over a large area,
including the frontal lobes. Furthermore, when the princi-
pal component of the P300 wave, that is the delta band
was dissected using the wavelet transformation, it was re-
vealed that the delta activity in the frontal region was the
prime representative of this compensatory activity (11).
Currently, a new study that will use the same methodo-
logy for the prediction of conversion within the MCI sub-
jects is underway.

Key Words: Functional imaging, Alzheimer's disease,
Early diagnasis, PIB-PET, fMRI, ERP.
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OZET

Alzheimer hastaligi (AH) olusum sirecinde amiloid
kaskad hipotezi alternatif gériisler olmasina ragmen kuv-
vetle destek bulmakta ve ¢ogu arastirmanin temelinde yer
almaktadir. Amiloid prekursér protein (APP) gama-sekre-
taz enzim kompleksi ile parcalanmakta ve sonunda Ami-
loid Beta (Ap) Urlnleri meydana gelmektedir. Bu drtinle-
rin agregasyonu ve fibriler yapi kazanmasi patolojik stire-
cin merkezinde yer alan olaylardir. AR patogenezde anah-
tar role sahiptir. Ayni zamanda serebral kuiclik damar has-
taliklarinin olusumunda ve vasktiler demans patogenezin-
de de 6nem tasir. Hastaligin aktif déneminde beyin omu-
rilik sivisinda azalan AB 42 cok net bir AH biyolojik isareti-
dir. p42 ile diger amiloid proteinlerin birbirine oranlar ve
p-tau proteini duzeyi AH ile diger demanslarin ayirnminda
ve tanimlanmasinda yeterli duyarlik diizeyine ulasmakta-
dir. AH igin tanisal bir parametre olarak yakin gelecekte
kullaniimalari sagirtic olmayacaktir. Ancak bu tani yonte-
minin kullanilmasi lomber ponksiyon gerektirmesi nede-
niyle rutin uygulamada kolay degildir. Bu nedenle plazma-
da AP duzey calismalari hiz kazanmistir. 2008 yilinda geg
baglangicl AH olgularinin 1. derece akrabalarinda plazma
AB 42 ve 40 dlzeylerinin 2. ve 3. dekatlarda da yiksek

L

olabildigi gésterilmistir. Birgok klinik arastrmada preseni-
lin veya beta APP genlerinde mutasyon gdsteren ailesel
Alzheimer olgularinda AB 42'nin, Ap 40'a oranlamasinda
dedisim oldugu gésterilmistir. Bir diger tanisal parametre
olarak kullanilabilecek biyolojik isaret tau proteinidir. Da-
ha ¢ok frontotemporal demans patogenezinde roli ta-
nimlanmis olan bu proteinin AH slirecinde yarattigi mole-
kiler dedisimler yakin zamana kadar tarimlanmamustir.
Ozellikle bu degisimlerin A ile baglantisi yakin tarihli bir
calismada gé&sterilmistir. Isi sok protein70-interacting pro-
tein (CHIP) seviyeleri ve ekspresyonu Ap birikimi ile degisi-
me udramakta ve bu degisim tau diizeylerini artirmakta-
dir. CHIP seviyeleri normale déndtigtinde tau tzerine geli-
sen AP etkileri de ortadan kalkmaktadir. Sonug olarak AB
42 ve 40 ile tau protein duzeylerini erken tanida kullan-
mak kesin tani koymaktan ¢ok risk faktérleri acisindan ras-
yonel gérlinmektedir,

ABSTRACT

The amyloid cascade hypothesis links amyloid beta
peptide (AB) with the pathological process of Alzheimer's
disease (AD). Amyloid precursor protein (APP), through

Turk Norol Derg 20083; 15(Ek 1): 105-106
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the actions of the gamma-secretase complex, eventually
becomes a different AR species. Aggregation and fibril
formation of AR peptides AB 40 and AB 42 are central
events in the pathogenesis of AD. A plays a key role in
AD and is also implicated in cerebral small vessel disease.
Decreased CSF AB 42 represents a core biomarker for AD.
CSF analyses necessitate a spinal tap, which some consi-
der hard to implement in the clinical routine and in clini-
cal trials. The ratio Ap 42/Ap 40 powerfully discriminates
AD versus non-AD and fulfils the accuracy requirements
for an applicable screening and differential diagnostic AD
biomarker. An increase in the proportion of gamma 42 to
gamma 40 cleavage is consistently observed in many fa-
milial Alzheimer disease-associated PS or beta APP mu-
tants, The molecular alterations that induce tau pathology
in AD are not known, particularly whether this is an AB-
dependent or -independent event. The mechanism un-
derlying this effect involves alterations in the levels of C
terminus of heat shock protein7Q-interacting protein
(CHIP) and AB accumulation decreases CHIP expression
and increases tau levels. AB-induced effects on tau were
rescued by restoring CHIP levels. As a result AR 40, Ap 42
and tau levels have promising results as biochemical mar-
kers for obtaining the risk of AD but this does not mean
exact diagnose of the disease.
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OZET

Alzheimer hastaligi (AH) yasla birlikte gérilme siklig
artan bir demans sendromudur ve gelecekte tim diinya-
da prevalansinin daha da artacagi éngériilmektedir. Bu
nedenle henuz klinik bulgulari olmayan veya demans sid-
detine ulasmamus kisilerde, erken tani ve énlemlerin alin-
masl oldukca Snemlidir. AH'nin &zelliklerinden birisi de
makroskobik beyin degisiklikleri oldugundan, bu bulgular
erken evrede bile nérogértintlileme ile degerlendirilebilir.
Gunumuzde yeni demans tedavilerinin mevcudiyeti, de-
mans tiplerinde tani ve ayiricl tani igin beyin gériintiileme-
sini 6n plana ¢ikarmaktadir. Yapisal gérinttilemede
AH'nin erken ve duyarli bir gSstergesi olan hipokampal ve
entorhinal atrofi saptanabilmekte ve artik bu bulgular ta-
nida kullanilabilmektedir. Tek foton emisyon bilgisayarl
tomografi incelemesinde izlenen farkli hipoperfiizyon
tarzlarl veya pozitron emisyon tomografisi incelemesinde
izlenen hipometabolizma degisiklikleri, frontotemporal
demanslar, AH ve vaskller demans arasinda ayirici tani ya-
pabilir ve dopaminerjik kaybi gdstererek AH ve Lewy Ci-
simcikli demans birbirinden ayirabilir. Yeni gériintileme
teknikleri in vivo olarak Tau ve amiloid gibi histopatolojik
bulgulari gézle gérlebilir hale getirmistir. Fonksiyonel

MRI ise demans éncesi durumda AH'ye dénlistimii éngo-
rebilme potansiyeli tasimaktadir. Gelecekte yeni tedavile-
rin devreye girmesi muhtemel gdztiken demans hastalikla-
rinda, tek basina degil ama uygun olarak bir araya getiril-
mis cesitli goriinttileme tekniklerinin kullaniimasi erken ta-
nida umut vadetmektedir,

ABSTRACT

Given the predicted increase in prevalence of Alzhe-
imer's disease (AD) in the coming decades, early detecti-
on and intervention in patients with very mild symptoms
or without any clinical symtoms is of paramount impor-
tance. AD is characterised by macroscopic cerebral dama-
ges which can be studied in vivo with neuroimaging tech-
nigues, even at the earliest stage. The recent availability
of new treatments for dementia has renewed interest in
the use of brain imaging techniques that can help both in
diagnosis and differential diagnosis of dementia types.
Structural brain imaging is increasingly playing a role in
“ruling in” diagnoses, with atrophy of the hippocampus
and entorhinal cortex an early and sensitive marker for
AD. Regionally distinct patterns of hypoperfusion on sing-
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le-photon emission computed tomography or hypometa-  Functional MRI findings in pre dementia stages may help
bolism on positron emission tomography can help diffe-  to discriminate between AD converters and non-conver-
rentiate Frontotemporal demantias, AD and Vascular De-  ters, Moreover selected combinations of imaging modali-
mentia, and dopaminergic loss in the basal ganglia can ties are of importance in early diagnosis of dementia whe-
differentiate Diffuse Lewy Body Dementia from AD. Re- e interventions in the future seems promising.

cent imaging technigues has allowed to detect neuropat-

hological changes as Tau and amiloid pathology in vivo.
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OZET

Hem sinaptik iletime, hem de humoral iletime aracilik
eden hticre zar reseptdrlerinin buylk bir bélimU G prote-
inlerine kenetli reseptérlerdir. Hiicre disinda bulunan né-
rotransmitter ya da hormonun varligini ve derisimini htic-
re ici efektdrlere G proteinleri araciligiyla bildiren bu resep-
torler buguin tedavi amaciyla kullanilan ilaglarin %60'inin
molekdiler hedefidir. Buittin hticre zar proteinleri gibi bu
reseptérler de fosfolipid membranin iginde ylizmektedir,
Dolayisiyla, en azindan lokal lateral diflizyon gdstermeye
aday molekdllerdir. Oysa, néronlar gibi &zellesmis hticre-
lerde bu reseptérlerin hlcre zarinda rastgele dagimayip
ndrotransmitterlerin islev gérdigu hiicre zari bélgelerinde
(yani sinapslarda) yogunlastigi bilinmektedir. Gercekten
de hiicre zarinda lateral diflizyon gésterebilen bu ve ben-
zeri (iyon kanal) proteinlerin diflzyonunun sinaptik resep-
tor derisimini diizenleyebilecedi, yani sinaptik plastisiteye
katkida bulunabilecegi spekle edilmistir (1-7). Bu resep-
torlerin lokal diflizyon dzellikleriyle ilgili az da olsa deney-
sel bilgi bulunmakla birlikte, bu difiizyonun tim hdcre za-
ri skalasinda reseptdrin dinamidini ve hicre zarindaki da-
gilmini nasil ya da ne kadar belirledigine iliskin hic bilgi
yoktur. Burada sunulan calismada bu konuya 1sik tutabile-
cek su 3 soruya yanit aradik:

1. Bir reseptér molekdill hiicre zarnin her yerinde ser-
bestce dolasabilir mi?

2. Dolasabilir ise, bu hareket &lctilen lokal lateral diftiz-
yon parametreleriyle aciklanabilir mi?

3. Reseptdriin aktivasyonu reseptérin lokal ya da ge-
nel lateral hareketlerini nasil etkiler?

Bu sorulara yanit verebilmek icin HEK 293 hticrelerin-
de heterolog olarak eksprese ettirilmis fotokonversiyon
gosteren bir floresan protein olan dendra-2 ile flizyon ya-
piimig p2-adrenerjik reseptér sistemini bir deneysel model
olarak kullandik. Bir konfokal mikroskop araciligiyla cift
yonlu reseptér difizyonunu Slgemize olanak saglayan bu
deney kurgusuyla standart FRAP (Fluorescence Recovery
After Photobleaching) deneylerini birlestirerek reseptériin
hiicre zarindaki global hareketinin lokal diftizyon ile say:-
sal olarak agiklanabildigini, bu hareketin reseptér aktivas-
yonundan badimsiz oldugunu gdsterdik. Bu sonuclari re-
septdr iglevleri agisindan tartistik.
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OZET

Sinaptik plastisite, bir néronun baska bir néron ile yap-
tigi sinapslarin gticinu, yeni kosullara veya ortamindaki
degisimlere g6re ayarlamasidir. Bu sayede ndron bilgi de-
polayabilir ve/veya bilgi isleme seklini dedistirebilir ve hat-
ta bir hastalik veya hasarin néronlar tizerine etkilerini kom-
panse edebilir.

Tekrarlayan ndronal aktivite bircok sinapsta kisa-do-
nem sinaptik depresyona yol acar. Depresyonun temel
mekanizmalari, voltaj ile acilan Ca2* kanallarinin inaktivas-
yonu, saliverilmayi inhibe eden presinaptik nérotrans-
mitter reseptdrlerinin aktivasyonu ve saliverilmeye elverisli
vezikll sayisinin azalmasidir. Son zamanlarda, bizim ve di-
Ger gruplarin calismalari, bir aktivite sirasinda sinaptik gui-
clin duizeyinin ayarlanmasinda ve kisa-dénem depresyon-
dan geridénuste ekzositozun degil de endositozun hiz-ki-
sitlayici basamak oldugunu géstermistir. Ayrica, hipokam-
pal ndronlarin, sinaptik depresyon duizeyini frekans-ba-
gimh olarak devreye soktuklar hizli-vezikiil dénglistind ile
ayarladiklarini gésterdik.

Genetik absans epilepsili sicanlar (GAERS), insandaki
absans epilepsisinin hayvan modelidir ve temel patoloji in-

[

sandaki gibi kortiko-talamo-kortikal dénglidedir. GA-
ERS'lerde bazi morfolojik ve biyokimyasal kanitlar limbik
yapilarin da etkilenebilecedini dustindirmektedir. GA-
ERS'ler amigdala "kindling” ile temporal lob epilepsi geli-
simine direnclidir. GAERS'lerde “paired-pulse” inhibisyo-
nu ve fasilitasyonu degerlendirerek kisa-dénem sinaptik
plastisiteyi arastirdik. Hipokampal inhibitsr aktivitenin
GAERS'lerde kontrollere gére anlamli olarak daha guiclii
oldugunu ve dolayisiyla hipokampusun fonksiyenel ola-
rak patolojiden etkilenmis oldudunu gdsterdik. "Kind-
ling” sonrasi en son evreye ulasmis sicanlarda “paired-pul-
se” ile degerlendirilen plastisite degisikliginin erken fazda
her iki grupta da benzer oldugunu ancak GAERS grubun-
da ileri fazda fasilitasyona karsi belirgin direng bulundu-
gunu saptadik. GAERS'lerde kisa dénem plastisitenin
farkli olmasi, amigdala “kindling”i ile olusturulan epilep-
togeneze karsl direngte bu farkin belirgin rolti oldugunu
distindtrmektedir.

Anahtar Kelimeler: Kisa dénem plastisite, vezikdil
dénglist, GAERS, "paired-pulse” paradigmasi.
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ABSTRACT

Synaptic plasticity is the ability of a neuron to adjust
the strength of its synapse/s with an another neuron in
response to new situations or to changes in their environ-
ment. The plasticity of synapses enables the neuron to
store information and/or to changes the way it processes
the information and even to compensate for an injury or
a disease.

Repetitive activity induces a rapid short-term synaptic
depression in most of the synapses. The factors contribu-
ting to the depression are inactivation of voltage-gated
Ca?* channels, activation of presynaptic neurotransmitter
receptors negatively coupled to the release machinery,
and the decreased number of vesicles available for rele-
ase. Recently, several studies including ours, showed that
rate-limiting step for maintaining the level of synaptic
strength during an activity and recovery from the short-
term depression are principally governed by the endocy-
tosis, rather than the exocytosis. Additionally, we de-
monstrated that the synaptic depression during repetitive
activity recruits a fast recycling pathway in a frequency-de-
pendent manner in hippocampal neurons.

Genetic Absence Epilepsy Rat from Strasbourg (GA-
ERS), a valid model of absence epilepsy displays the main
pathology in their cortico-thalamo-cortical circuitry. Howe-
ver, there are some biochemical and morphological evi-
dence indicating the involvement of limbic structures. GA-
ERS strains are also resistant to the development of tem-
poral lob epilepsy by amygdala kindling. We studied the
paired-pulse inhibition and facilitation which are two
forms of frequency-dependent shortterm plasticity. We
found that, hippocampal inhibitory activity is significantly
higher in GAERS strain with respect to the controls sup-
porting the functional involvement of hippocampus to the
pathology in GAERS. Furthermore, at the break point
where GAERS were fully kindled, early phase of paired-
pulse responses was similar with the controls but the late
phase still resisted to facilitation. In GAERS, these diffe-
rences in synaptic plasticity seem to be contributing to the
resistance to amygdala kindling epileptogenesis.

Key Words: Short-term plasticity, vesicle turnover,
GAERS, paired-pulse paradigm.
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OZET

Beyin fetal yasam stresince, ileride olusacak davra-
nigsal yaniti sekillendirecek olan dogru néronal baglanti-
larin kurulmasiyla karakterize olan, hizli bir biylime asa-
masindan gegmektedir. Bu hizli biytime dénemi gelis-
mekte olan beyin dokusunu, maternal stres maruziyetini
de iceren bir takim olumsuz gevre kosullarina karsi du-
yarli hale getirmektedir. Deney hayvanlarinda gebe an-
nenin maruz kaldigi stres; hem annede, hem de yavruda
dolasan stres hormonu seviyesini artirmaktadir. Bunlarin
reseptdrleri; en fazla hipokampus, amigdala, 6n beyin,
nukleus akkumbens ve talamusta yogunlasmakla birlik-
te, beynin hemen her yerinde bulunabilmektedir (1). Bu
nedenle stres hormonlari; bazi néral olusumlarda, maru-
ziyetin zamanina, siddetine, stiresine ve yavrularin cinsi-
yetine bagli olarak yapisal ve fonksiyonel degisikliklere
yol agmaktadir (2). Hipokampus hem stres hormonlarinin
bir hedef dokusu olarak, hem de stres yanitinin diizenlen-
mesinde limbik ve hipotalamo-hipofizo-adrenal dénglnin
bir parcasi olarak aktif bir rol oynamaktadir. Erken dénem:-
de maruz kalinan stresin uzun vadedeki etkilerini ve sinir
sistemi plastisitesinin hticresel ve molektiler mekanizmala-
rini arastiran ¢ok sayida calisma direkt bu yapi tizerinde

odaklanmistir (3). Buna karsilik, dogum 6ncesi stres maru-
ziyetinin sinir sisteminin diger bélgelerinde neden oldugu
morfolojik degisikliklerini inceleyen calismalar ¢ok daha az
sayidadir.

Bu konusmada, deney hayvanlarinda égrenme ve dik-
kat eksiklikleri, entelekttiel kapasitede azalma, anksiyete
ve depresif davranis bozukluklari gibi stireclerde rolii olan
bazi &zel néral yapilardaki morfolojik degisikliklerin éne-
mi lzerinde durulacaktir. Bu bélgeler arasinda; amigdala
korku ve endise davranislarinin dtizenlenmesinde rol oy-
nayan, korteks ve hipokampus ile karsilikli etkilesimde
olan bir yapidir. Dikkat, hafiza ve emosyonel davranislarin
dizenlenmesinde rol oynayan gyrus singulinin 6n kisimla-
ri ile orbitofrontal korteksteki piramidal néronlarda: stres
maruziyeti sonucunda dendritik uzunluklarda ve dallan-
ma yapilarinda anlamli diizeyde azalmalar meydana gel-
mektedir. Serebellum da yine emosyonel davranislarin or-
taya cikmasinda, &grenme, hafiza fonksiyonlarinda ve
karmasik bilissel stireclerde kritik olarak rol oynamaktadir.
Bizim yapmis oldugumuz deneysel calismalarda: intraute-
rin stresin serebellar néronlarin sayisal yogunluklarinda ve
ndronal baglantilarinda azalmaya neden oldugu gésteril-
mistir (4,5).
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Sonucta gozlenen tiim bu gelisimsel néral degisiklik-
ler; prenatal strese maruz kalan deneklerin farkl tiplerde-
ki davranis bozukluklarina karsi neden daha hassas olduk-
larina dair bir agiklama getirebilir.

ABSTRACT

During fetal life, the brain undergoes a rapid growth
characterized by the formation of correct neuronal con-
nections that predicts the behavioral outcome. This rapid
growth rate makes the developing brain especially sus-
ceptible to environmental adverse effects including mater-
nal stress. Maternal stress exposure increases the level of
circulating stress hormones both in the mother and fetu-
<es of rodents. Their receptors are found everywhere in
the brain with highest concentrations in the hippocam-
pus, amygdala, prefrontal cortex, nucleus accumbens and
thalamus (1). Therefore, they can produce alterations in
the structure and function of the particular neural struc-
tures depending on the timing, intensity and duration of
the maternal stress and gender of the offspring (2). As
both a target of stress hormones and an active participant
in the regulation of the stress response being integrated
into the limbic and hypothalamic-pituitary-adrenal axis, a
number of studies focused on the hippocampus to eluci-
date the molecular and cellular mechanisms by which
early life stress induces long-term changes and plasticity in
the nervous system (3). However, relatively few studies
have examined the morphological changes induced by
prenatal stress in other regions of the rat nervous system.
In this talk, | will highlight some of the alterations in the
morphology of particular neural structures that might
contribute to attention and learning deficits, anxiety or

depressive-like behaviour and impairment of intellectual
activity in animals. Among these regions, amygdala is in-
volved in mood regulation and mediation of fear and an-
xiety, and is bi-directionally related to cortex and hippo-
campus. Varied prenatal stress causes a significant reduc-
tion in the length and complexity of pyramidal dendrites
in the anterior cingulated and orbitofrontal cortex which
are implicated in attention process, working memary and
in the regulation of emotional behaviour. The cerebellum
is also critically involves in complex cognitive processes,
behavior, emotion and many forms of learning and me-
mory. Our experimental studies show that intrauterine
stress changes the numerical density of cerebellar ne-
urons and their interconnectivity (4,5).

In conclusion, all these neuro-developmental alterati-
ons might provide an explanation for the vulnerability of
prenatally stressed subjects to different types of behaviou-
ral anomalies.
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Santral sinir sistemini etkileyen en énemli uyarilardan
biri stres olup, organizma tizerine bircok olumsuz etkileri
vardir. Stres, beyin homeostazini bozan endojen veya ek-
zojen herhangi bir cevresel degisikliktir. Beyin stres altinda
ortaya cikan degisikliklere adapte olma &zelligine sahiptir;
ancak kronik ve siddetli stres durumunda beynin adaptas-
yon yetenegi azalir ve olumsuz néroadaptif degisiklikler ve
yeniden yapilanma sonucu duygudurum ve kognitif fonk-
siyon bozukluklari gelisebilir,

Ogrenme, endojen ve ekzojen uyarilara karsi santral si-
nir sisteminin verdigi en glicli ve en énemli adaptif yanit-
tir. Cevresel degisikliklere uyum ancak &grenme ile sagla-
nir. Sinaptik plastisite veya néroplastisite Ggrenmede
onemli rol oynar. Néroplastisitenin en yiiksek oldugu be-
yin bélgelerinden biri hipokampustur. Hipokampal sinap-
tik plastisite (LTP gibi) belli tip 6grenme ve bellegin teme-
lini olugturan mekanizmadir. Stres, sinaptik plastisite ve hi-
pokampal fonksiyonlari etkileyerek &grenme-bellek ve
duygudurum bozukluklarina neden olur. Kronik prenatal

L

stres hipokampusta LTP'yi bozar, LTD'yi kolaylastirir. Er-
ken postnatal dénemde strese maruz kalma 6grenme ve
bellegi bozar, depresyon-benzeri davranislari artirir ve hi-
pokampal LTP'yi bozar ki, bu da kognitif fonksiyon bozuk-
luklarina neden olur,

Kronik hafif stres, stres ile kognitif fonksiyon veya
duygudurum bozukluklari arasindaki ilikiyi inceleyen iyi
bir hayvan modelidir. Kronik hafif stres deney hayvanla-
rinda kognitif performansi bozar ve edinilen bilginin unu-
tulmasina neden olur. Kognitif bozuklukla birlikte plaz-
ma IL-p IL-6 ve TNF-a dlizeyinde artma, plazma kortikos-
teroid, CRH ACTH dlzeylerinde yukselme ve BDNF ve
CREB dlizeyinde azalma ile birlikte ciddi bir néronal htic-
re hasari vardir. Dolayisiyla kronik stres sonucu kognitif
fonksiyonlarin bozulmasi, strese bagli olarak néroimmiin
ve ndroendokrin sistem ile nérojenezdeki degisiklikler so-
nucu beyin homeostazindaki degisikliklere bagli olabilir.
Kronik stres sonucu hipokampal néronlarda nérogenezi-
sin azalmasinin yani sira hipokampus ve frontal korteks-
te stresten etkilenen néronlarda atrofi ve &ltim gérildr.
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ABSTRACT

One of the most important stimulus affecting CNS is
stress which has various effects on organisms. Stres is
an any endogenous or exogenous environmental chan-
ge that disturbs the maintenance of brain homeostasis.
Brain can adapt stress-related alterations but this adap-
tive ability of brain decreases under chronic or severe
stress and as a result of adverse neuroadaptive changes
and remodelling, cognitive function or mood disorder
may improve.

Learning is the most potent and important adaptive
response of CNS to endogenous O exogenous stimu-
li.Adaptation to enviromental changes is ensured by le-
arning.

Synaptic plasticity or neuroplasticity plays an impor-
tant role in learning. Hippocampus is one of the most im-
portant region for neuroplasticity. Hippocampal synaptic
plasticity (such as LTP) is believed to be the mechanism
underlying certain types of learning and memory. Stress is
known to influence synaptic and hippocampal functi-
ons,leading to deficits of learning and memory and affec-
tive disorders. Chronic prenatal stres impairs LTP and faci-
litates LTD in hippocampus. The early life stres impairs le-
arning and memory,increasas depressiorrlike behavior
and impairs hippocampal LTP which may potentially lead
to cognitive deficits.

Chronic mild stres (CMS) is a well-established animal
model examining the association between stress and cog-
nitive function or mood disorder. CMS impairs the cogni-
tive performans and causes the amnesia of learned infor-

mation in animals.In addition to cognitive impairment, se-
rious neuronal injury with elevation in circulating cytoki-
nes IL-1B, IL-6 ve TNF-c. elevated plasma corticostero-
ne,CRH, ACTH level; and reduced BDNF and CREB level is
observed. Thus stres exposure-induced impairment of
cognitive behaviors might be attributed to the stres-rela-
ted alterations in brain homeostasis that were reflected in
changes in the neuroimmune and neuroendocrine sys-
terns as well as in neurogenesis. Atrophy and death of
stressvulnerable neurons in the hippocampus and frontal
cortex is detected as well as decreased neurogenesis of
hippocampal neurons.
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Klinik ve laboratuvar galismalari saglikli beyin gelisimi
icin cevresel uyari ve deneyimin gerekliliginin énemini or-
taya koymustur. Zengin ve yiksek uyarili ortamda yetisen
gocuklarin davranig ve bilissel fonksiyonlar da daha ytik-
sek olmakta, oysa tersi kosullar cocugun bu fonksiyonla-
rinda bozulmalara yol agmaktadir.

Deney hayvanlarinda cevresel faktérlerin néroanatomi
(beyin adirhdi, kortikal kalinlik ve dendritik yapi) ve beyin
fonksiyonlari, 6grenme-bellek tizerine etkilerinin karmasik-
Iig1 degerlendirilmistir. Hatta gevresel zenginlestirmenin
beyin hasarina olumlu etkileri gésterilmistir. Sosyal izolas-
yon uzun stireli bir stres kaynagidir ve gevresel fakirlik ola-
rak dustindlebilir. Zengin gevrede yetistirilen hayvanlar ka-
camayacaklari yeni bir cevrede daha dtistik bazal aktivite
gdstermekte, oysa sosyal izolasyon deney hayvanlarini da-
ha korkak ve cevresel degisikliklere daha duyarli ve daya-
niksiz duruma getirmektedir (1,2). Zengin cevre depres-
yon ve anksiyete modeli davranislan diizeltmektedir {3).
Motor beceri ve Gégrenme yetenedi yas ve cevresel yetis-
me kosullarindan etkilenmektedir. Santral kolinerjik sis-
tem, biligsel fonksiyonlarda oldugu kadar lokomosyon ve
motor becerilerde de rol oynar. Spontan motor aktivite ve

arastirma davranisi zengin cevrede yetisen hayvanlarda
daha dustik, oysa 6grenme yetenedi daha ytiksektir. Zen-
gin gevrede yetisme spesifik ndrotrofik faktérlerin tretimi-
ni uyararak hipokampal néronlarin 8mriind ve/veya hiicre
proliferasyonunu da artirmaktadir. Nérokimyasal diizeyde
zengin gevrenin olusturdugu plastisitede nérotrofinler ve
nérotransmiterlerin katkisi tizerinde durulmaktadir, Bu no-
rotransmiterler arasinda noradrenalin, dopamin ve seroto-
ninin ézel dnemi vardir. Cuinkl bunlar beyin plastisitesinin
modtilasyonunda dnemli rol oynamaktadir. Serotonin bir-
ok davranis fonksiyonunda dtizenleyici rol cynamaktadir.
Ancak zengin gevre ile direkt etkisi ¢cok belirgin degildir.
BONF (beyin kaynakli nérotrofik faktdr)'nin anksiyete ve
depresyonla yakin iliskili oldugu gdsterilmistir. Zenginlesti-
rilmig cevrede yetismenin duygusal davranislan etkiledigi
ve bunun modilasyonunda da BDNF'nin katkisi oldugu
yéntinde calismalar vardir.

Zenginlestirilmis gevrenin, 6grenme, bellek ve duygu-
sal davranislar yaninda, Huntington, Parkinson ve Alzhe-
imer hastalidi yaninda ilag bagimliigi, sizofreni ve depres-
yon gibi psikiyatrik bozukluklarnin tedavisi icin de yeni ufuk
agacag! yénltnde umutlar olusmaktadir.
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ABSTRACT

Clinical and laboratory evidences suggest that environ-
mental stimulation and experience are necessary for he-
althy brain development. Children raised in highly stimula-
ting or enriched environments exhibit enhanced behavi-
oural and cognitive outcomes, whereas the opposite cir-
cumstances exhibit impairments in these functions. It was
examined that environmental complexity effects on ne-
uroanatomy (e.g. brain weight, cortical thickness and
dendritic structure) and learning and memory. Moreover
it has also been demonstrated that environmental enrich-
ment has beneficial effects in animal models of brain in-
jury. Social isolation may be considered as a long-term
stressor and environmental impoverishment. It was
shown that the animals that are reared in enriched envi-
ronment display lower basal activity in an inescapable no-
vel enviranment, whereas social isolation become the ani-
mals more fearful, responsive and vulnerable to environ-
mental changes (1,2). Environmental enrichment was
shown to improve behaviour using depression and anxi-
ety models (3). Motor skills and motor learning are affec-
ted by aging and rearing environment. Central cholinergic
system plays a role in locomotion and motor skills as well
as cognitive functions. Spontaneous locomotor activity
and exploration were reduced in animals reared in an en-
riched environment while learning abilities were enhan-
ced. Postnatal environmental manipulations may affect
the behaviours such as anxiety and depression in adultho-

od. Enriched housing conditions enhance the survival of
newly formed neurons and/cr cell proliferation by stimu-
lating the production of special neurotrophic factors in
the adult hippocampus. At the neurochemical level, ne-
urotrophins and neurotransmitters were suggested to
participate in the plasticity induced by enriched environ-
ment. Among these neurotransmitters norepinephrine,
dopamine and serotonin may be of special interest, beca-
use they play an important role in the modulation of bra-
in plasticity. Serotonin has a regulatory role in many beha-
vioral functions. Brain derived neurotrophic factor (BDNF)
levels have been related to anxiety and depression in ani-
mal models and in human. There are some reports that
enriched environment affects emotional response at
adulthood possibly through a modulation of hippocampal
BDNF. It seems to be hopeful view that enrichment envi-
ronment attenuates Huntington, Alzheimer and Parkin-
son’s diseases, drug addiction, depression, epilepsy and
schizophrenia, as well as learning, memory and affective
behaviours.
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1. Benaroya-Milshtein N, et al. Eur J Neurosci 2004,20:1341-7,
2. Domeney A, Fekdon J. Pharmacol Biochem Behav

1998,;59:883-90.
3. Thouvarecq R, et al. Behav Brain Res 2001,;118:209-18.

|

|11s

Turk Neorol Derg 2009; 15[Ek 1): 117-118



PANEL

The Molecular and Cellular Mechanisms of
Reperfusion Injury

Turgay Dalkara

Department of Neurology, Faculty of Medicine, University of Hacettepe, Ankara, Turkey

Turk Norol Derg 2009; 15(Ek 1): 119-120

ABSTRACT

Restoration of blood flow in the territory of an occ-
luded cerebral artery is feasible by thrombolytic the-
rapy. However, application of thrombolysis is currently
limited to the first 3 hours of ischemia because late ad-
ministration of the fibrinolytic agent can lead to intrace-
rebral hemorrhage and brain swelling (1). These delete-
rious actions of delayed recirculation are attributed to
reperfusion injury, a process that further damages isc-
hemia-injured arterial wall as well as brain tissue. Resti-
tution of blood flow to the ischemic brain leads to a sur-
ge of toxic molecules like superoxide, nitric oxide, and
their reaction product peroxynitrite (2). Sites of oxidati-
ve/nitrative stress on microvessels are colocalized with
markers of vascular injury such as Evans blue leakage
and matrix metalloproteinase-9 expression, suggesting
an association between oxygen/nitorgen radicals and
loss of the selective permeability of BBB (3,4). Genera-
tion of these radicals is particularly intense in microves-
sels and the astrocytic end-feet surrounding them and
may damage several targets in the extracellular matrix

and basal lamina, as well as cellular components for-
ming the neurovascular unit (3,4). Pericytes may also be
injured by these toxic radicals; we have recently de-
monstrated that pericytes contract during ischemia and
remain contracted despite re-opening of the occluded
artery (5). Contracted pericytes induce segmental nar-
rowing of capillaries, which entraps erythrocytes and
impedes microcirculation. This abnormality is mimicked
by peroxynitrite and, is reversed with suppression of pe-
roxynitrite formation and oxidative/nitrative stress, The-
se findings point to an important but previously unre-
cognized mechanism; ischemia/reperfusion may impair
capillary reflow and hence negatively impact survival by
limiting substrate and drug delivery to brain tissue after
recanalization of an occluded artery. Since oxygen and
nitrogen radicals formed in the microvasculature during
reperfusion play an important role in capillary no-reflow
and BBB disruption, we suggest that suppression of ra-
dical formation during thrombolysis may increase the
success of not only thrombolytic, but also neuroprotec-
tive treatments.
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OZET

Insanlarda la aferentleri ve fleksér refleks aferentler ile
iligkili refleksler ¢ok iyi tanimlanmustir. Ayrica, bu refleksler
gunliik elektrofizyolaji pratiginde siklikla tani ve inceleme
amagh kullaniimaktadir.

Miyotatik refleks arkin aferentlerinden olan ve kas ig-

ciginin sekonder sonlanmalarindan kéken alan grup II'ler

ile ilgili refleksler ise yeterince tanimlanmarmis ve klinik
amaclh kullaniimamaktadir. Grup Il kas igcigi kskenli ref-
leks yanitlan grup la kékenlilerden ayirt etmede zorluklar
vardir. insanlarda genellikle grup Il aferentler dolayl ola-
rak grup la kokenli refleksler lizerindeki etkileri ile incelen-
mektedir. Buna ragmen miyotatik reflekslerden olan
stretch refleksin orta latansh yanitlannin grup Il kas afe-
rentleri kdkenli oldugunu destekleyen énemli sayida bulgu
bulunmaktadir.

Bu konusmada stretch refleksin kisa ve orta latansli ya-
nitlarindan  bahsedilecektir. Orta latansllarin &zellikleri
lzerinde durulacak ve klinik uygulamalardan bahsedile-
cektir. Ayrica, yeni olarak peroneal sinir uyarimi ile soleus
kasindan elde edilen orta latansli bir yanit tanimladik. Tibi-
al sinir uyarimi ile tibialis anterior kasindan béyle bir yanit

elde edilememektedir. Soleus kasindan elde edilen bu or-
ta latansh yanit 78.2 + 8.7 ms latansl idi ve ayak dorsiflek-
siyonu ile kisallyor ve 66.5 + 6.5 ms oluyordu. Ayak dorsif-
leksiyonunu engelleyen splint kullanidiginda yanit elde
edilememektedir. Soguk, iskemi ve tizanidin etkileri ile bir-
likte degerlendirildiginde ve bu refleks yanitin grup Il kas
aferenti kékenli olabilecegi duistintilmuistir.

ABSTRACT

In humans the reflexes related with primary endings,
la afferents and flexor reflex afferents are well known. Al-
so in daily electro diagnostic studies we are using these
reflexes (H reflex, T reflex, flexor reflex) for diagnostic pur-
pose such as polyneuropathy, spasticity, upper motor ne-
uron sign etc.

la from primaries have excitatory effect on a motone-
urones of same muscle and synergists in adjacent spinal
segments. Group Il afferents from spindle secondaries al-
so excite autogenic alpha motoneurones via mono and
polysynaptic paths. Classical stretch reflex "the capacity of
a muscle to resist extension” is sum of these spindle pro-
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jections to muscle. The monosynaptic la component is res-
ponsible for the “tendon jerk”. The 'tonic stretch reflex is
mainly disynaptic or polysynaptic. In man there is a po-
werful tonic stretch reflex in contracting muscle. There is
a monosynaptic component (M1) but functionally most of
the response is at longer latency (M2). This could come
from group la or group Il inputs via polysynaptic spinal
pathways (as shown for group Il) or via higher centres,
even cortex. Voluntary responses (M3) are at even longer
latencies.

We described a medium-latency response (MLR) in so-
leus evoked by maximal electrical stimulation of the pero-
neal nerve at the fibular head. A similar MLR could not be
obtained from the tibialis anterior muscle on electrical sti-
mulation of the posterior tibial nerve at the popliteal fos-
sa. The MLR of soleus was recorded in healthy subjects
and spastic hemiplegic patients, during rest, during volun-
tary dorsiflexion, during plantar flexion, during external
restraint to the ankle dorsiflexion movement, during limb
cooling, and during limb ischaemia. The MLR of soleus

was facilitated and its onset latency shortened during vo-
luntary dorsiflexion of the foot and suppressed during
plantar flexion. The MLR had an onset latency of 78.2 &
8.7 ms in the rest position, shortening significantly to
66.5 + 6.5 ms during active dorsiflexion of the foot. The
MLR was suppressed if the stimulation-induced twitch in
tibialis anterior was prevented and when the ankle was in
plantar flexion. We propose that the MLR of soleus pro-
duced by peroneal nerve stimulation originates mainly
from stretch of the gastrocnemius-soleus muscles and the
activation of stretch-sensitive afferents, including specifi-
cally group Il afferents.
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OzZET

Uzun latansl refleksler daha ok distal el kaslarindan
mikst veya kitandz sinirlerin uyanimi ile kayitlanan geg ya-
nitlardir. Mekanik uyarim veya periferik sinirin elektrik uya-
rmlari ile elde edilebilmektedir. Spinal refleks yanrt arka-
sindan kayitlanirlar ve latanslari genelde 45 ile 55 msn ci-
varindadir. Bu yanitlarin transkortikal dogada olduguna
dair guicld kanitlar vardir. Ekstremitenin becerili kullanimi
ile iligkili oldugu ddstindilcir,

insanda alt ve tist ekstremite proprioseptif aferentlerin
uyarimi ile ekstremite proksimal kaslarindan da uzun la-
tansh refleks yanitlar kaydedilmistir. Bu yanitlarin da trans-
kortikal dogasini destekleyen veriler mevcuttur. Bu veriler
Isidinda ekstremiteye ait proprioseptif girdiler proksimal
kaslara gelen alfa motor néronlarin aktivitesinde dedisik-
likler olusturmaktadir. Bu islenmenmis veya rektifiye edilmis
elektromiyografi kaydinin yani sira kas aktivitesinin zaman
histogrami cikarilarak uyarim sonrasi kas aktivitesindeki
degisiklikler kaydedilmektedir [poststimulus time histog-
ram (PSTH)].

Son zamanlarda yaptigimiz calismalarda baz aksiyel
kaslardan elde edilen segmental reflekslerin davranislarin-

daki degisiklikleri incelemistik. Daha sonra ise bu kaslar-
dan elde edilen uzun latansh refleksleri calistik. Bu refleks-
lerin Gst ekstremitenin uyarim ile elde edilebildigi gibi alt
ekstremitede mikst sinir uyarimi ile de ortaya cikabildigini
gozlemledik. Bu yanitlarin spinal kaynakli mi oldugu (prop-
riospinal sistemin mi aracilik ettigi) yoksa supraspinal bir
kaynagdimi oldugu tartisiimaktadir.

ABSTRACT

Long latency reflexes are late responses mostly recor-
ded from intrinsic hand muscles by the stimulation of mi-
xed or cutaneous nerve. Mechanical stimulation can also
generate these responses. Once, a short latency reflex
response probably identical with segmental H reflex is ge-
nerated. Thereafter, long latency reflexes are observed.
Second of them is most stable component and its latency
is about 45-55 ms, There are many strong evidences re-
garding a transcortical nature of this reflex.

Long latency reflexes have also been recorded from lo-
wer and upper extremities proximal muscles by the stimu-
lation of proprioceptive afferents of the extremities. The-
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<e reflexes can also include a transcortical pathway. Raw  tency reflexes obtained from these muscles by the stimu-
or rectified EMG signals and poststimulus time histograms ~ lation of lower and upper extremity proprioceptive affe-
analysis can be used in the analysis of these reflexes. rents were studied. Propriospinal system or a supraspinal
generator may contribute the generation of these refle-
Xes.

Recently, we studied the some special characteristics
of segmental reflexes of axial muscles. Thereafter, long la-
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"Geg yanitlar" arasinda degerlendirilen blink refleks
calismalari, memelilerde gesitli uyaranlara karsi cift tarafli
olarak gergeklesen fizyolojik-istemsiz g6z kirpma yanitinin
elektrofizyolojik karsiligidir. Géz kirpma refleksi ile ilgili
elektrofizyolojik ¢alismalar, kontrol edilebilir elektriksel
uyarimlar ile orbikdilaris oktili kasindan elde edilen yanitla-
rin objektif olarak kantifiye edilmesine olanak saglar. Ru-
tin calismalarda, uyanimla ayni taraftan elde edilen ipsila-
teral R1 ve R2 ve kontralateral R2 kas yanitlarinin latans,
genlik ve stire parametrelerinin, ¢ift tarafli olarak deger-
lendirilmesi ve yanit paternlerinin ¢ikarilmasi, dedisik néro-
lojik hastaliklarda tanisal, prognostik ve lezyon lokalizasyo-
nu icin topografik bilgiler sunar. Trigeminal sinirin supra-
orbital dali refleks arkinin aferent, fasiyal sinir ise eferent
bacagini olusturdugundan, blink refleks calismalarinda,
&ncelikle bu iki sinir ile ilgili elde edilen fonksiyonel bilgile-
re ek olarak, karmasik ve uzun santral baglantilari pons ve
lateral medulla diizeyinde olustugundan, beyin sapinin
fonksiyonel bitlnltigu hakkinda da bilgi edinilebilir.

Diger yandan, refleks arkinin uyanlabilirligi lizerine se-
rebral korteks, postsantral alan ve bazal ganglionlardan
kaynaklanan suprasegmental etkiler, habittiasyon ve stip-
resyon-recovery (toparlanma) edrisi ¢alismalari ile deger-

L

lendirilebilir. Habitdasyonda, belli araliklar ile tekrarlayan
uyaranlarin reflekste yol agtigi gegici degisiklikler incelenir-
ken, toparlanma egrisi calismalarinda cift-uyarim kullanilir.
Giftuyanm tekniginde, kosullayici bir uyaranin ardindan,
belli bir uyaran-arasi aralik icin, verilen test uyarani ile R2
yaniti sliprese olurken, daha sonra bu uyaran-arasi araligi-
nin artinlmasi ile R2 yanitinin stipresyonu ortadan kalkarak
yanit eski haline déner. Degisik uyaran-arasi araliklar icin
test uyarani ile elde edilen yanitin, kosullayici yanita oranr-
nin cizdirilmesi ile refleks devresinin toparlanma egrisi el-
de edilir. Bu egriler, Parkinson ve Huntington hastaliklilar,
distoni, bleforaspazm gibi 6zellikle dopaminerjik sistem ile
ilikili hareket bozukluklarinda olmak tizere cesitli patolo-
jik ve fizyolojik durumlarda, suprasegmental uyarilabilirlik
ile ilgili fonksiyonel bilgiler saglar.

Bu sunumda, gerek icerdidi ndranal baglantlarin, ge-
rekse elektrofizyoloji calismalarinda elde edilebilen verilerin
zenginligi nedeniyle 6zel bir "ge¢ yanit” olan blink refleksi-
nin, periferik ve santral anatomik yolaklan, suprategmental
kontrolu ile teknik kayit ¢zellikleri, normal degerleri ve degi-
sik fizyo-patoloji durumlar ile ilgili kullanim alanlar tartisila-
caktrr.

Anahtar Kelimeler: Blink refleks, beyin sapi refleksle-
ri, elektrofizyoloji.
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“Geg yanitlar" arasinda degerlendirilen blink refleks
calismalari, memelilerde cesitli uyaranlara karsi cift tarafli
olarak gergeklesen fizyolojik-istemsiz géz kirpma yanrtinin
elektrofizyolojik karsiigidir. Géz kirpma refleksi ile ilgili
elektrofizyolojik ¢alismalar, kontrol edilebilir elektriksel
uyanimlar ile orbikdilaris oktili kasindan elde edilen yanitla-
rn objektif clarak kantifiye edilmesine olanak saglar. Ru-
tin calismalarda, uyanmla ayni taraftan elde edilen ipsila-
teral R1 ve R2 ve kontralateral R2 kas yanitlarinin latans,
genlik ve stre parametrelerinin, ¢ift tarafll olarak deger-
lendirilmesi ve yanit paternlerinin gikarimasi, degisik néro-
lojik hastaliklarda tanisal, prognostik ve lezyon lokalizasyo-
nu icin topegrafik bilgiler sunar. Trigeminal sinirin supra-
orbital dali refleks arkinin aferent, fasiyal sinir ise eferent
bacagini olusturdugundan, blink refleks calismalarinda,
dnceelikle bu iki sinir ile ilgili elde edilen fonksiyonel bilgile-
re ek olarak, karmasik ve uzun santral baglantilari pons ve
lateral medulla dlzeyinde olustugundan, beyin sapinin
fonksiyonel bittinltigl hakkinda da bilgi edinilebilir.

Diger yandan, refleks arkinin uyarilabilirigi tizerine se-
rebral korteks, postsantral alan ve bazal ganglionlardan
kaynaklanan suprasegmental etkiler, habittiasyon ve stip-
resyon-recovery (toparlanma) edrisi ¢alismalar ile deger-

lendirilebilir. Habitliasyonda, belli araliklar ile tekrarlayan
uyaranlarin reflekste yol actigi gecici degisiklikler incelenir-
ken, toparlanma edrisi calismalarinda cift-uyarim kullanilir.
Ciftuyarim teknidinde, kosullayici bir uyaranin ardindan,
belli bir uyaran-arasi aralik icin, verilen test uyarani ile R2
yaniti stiprese olurken, daha sonra bu uyaran-arasi araligi-
nin artinlmasi ile R2 yanitinin stipresyonu ortadan kalkarak
yanit eski haline déner. Degisik uyaran-arasi araliklar icin
test uyarani ile elde edilen yanitin, kosullayici yanita orani-
nin cizdirilmesi ile refleks devresinin toparlanma egrisi el-
de edilir. Bu egriler, Parkinson ve Huntington hastaliklilari,
distoni, bleforaspazm gibi 6zellikle dopaminerijik sistem ile
iliskili hareket bozukluklarinda olmak tizere cesitli patolo-
jik ve fizyolojik durumlarda, suprasegmental uyarilabilirlik
ile ilgili fonksiyonel bilgiler saglar.

Bu sunumda, gerek icerdigi néranal baglantilarin, ge-
rekse elektrofizyoloji calismalarinda elde edilebilen verilerin
zenginligi nedeniyle 6zel bir "ge¢ yanit” olan blink refleksi-
nin, periferik ve santral anatomik yolaklan, suprategmental
kontroll ile teknik kayit &zellikleri, normal degerleri ve degi-
sik fizyo-patoloji durumlar ile ilgili kullanim alanlan tartisila-
caktrr.

Anahtar Kelimeler: Blink refleks, beyin sapi refleksle-
ri, elektrofizyoloji.
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- Gene kaslarinin kasilmasini inhibe eden dokunma ve
agn reseptdrleri, bilingsiz dis sikmasi (bruksizm) gibi du-
rumlarin kontroltinde kullanilabilir,

Bu calisma Avrupa Birligi Marie Curie Projesi (Gender-
Reflex; MEX-CT-2006-040317) ve TUBITAK (1075029 -
SBAG-3556) tarafindan desteklenmektedir,

ABSTRACT

Mastication has tweo fundamental mechanisms; the
central pattern generator (CPG) that sets the pattern of
mastication and alternately sends action potentials to jaw
opening and closing muscles; and the peripheral control
that modulates the output of the CPG and jaw muscle
motoneurons so that optimum bite forces are developed
between the jaws. The peripheral control mechanism inc-
ludes the cutaneous and mucosal receptors that innerva-
te the lips and the oral mucosa, periodontal mechanore-
ceptors that innervate the support tissues of the tooth ro-
ot and muscle spindles in the jaw muscles. These recep-
tors monitor chewing forces and modify the activity of
muscles in the jaw, tongue and cheeks in order to facilita-
te mastication and prevent damage to oral tissues.

To investigate their connections te motoneurons that
innervate jaw muscles, we stimulate these receptors elect-
rically and/or mechanically in consenting adult volunteers.
The responses of the jaw muscles to these stimuli are
then recorded using intramuscular fine wire and surface
electrodes.

Our experiments over the last 25 year indicated the
following: Periodontal mechanoreceptors not only acti-
vely contribute to chewing but also protect the teeth and
supporting tissues against unexpected stimuli. Muscle
spindles not only help develop bite force but with strong
modulation during chewing they also allow jaws to move
smoothly. Low threshold mechanoreceptors reduce their
sensitivity during chewing and hence gate out their reflex
responses to weak and unimportant mechanical stimuli to
allow mastication to continue smoothly. High threshold
mechanoreceptors on the other hand generate strong in-
hibitory effect on the jaw closers and hence protect the
jaws and supporting tissues especially when jaws are co-
ming together. These studies contribute to a better un-
derstanding of the neuronal circuitry of the masticatory
system which may form a scientific base for future clinical
applications.

This study is supported Marie Curie Chair project
(GenderReflex; MEX-CT-2006-040317) and Turkish Scien-
tific and Technological Research Organization (TUBITAK-
1075029- SBAG-3556).

Turk Norol Derg 2008; 15(Ek 1): 126-127



TS
el

PANEL

Norogenetikte Yeni Metodolojiler ve
Uygulamalar

New Methodologies and Applications In
Neurogenetics

Esra Battaloglu

Bogazici Universitesi Tip Fakiltesi, Molekiiler Biyoloji ve Genetik Balumua, Istanbul, Turkiye
Department of Molecular Biology and Genetics, Faculty of Medicine, University of Bogazici, Istanbul, Turkey

Turk Norol Derg 2008; 15(Ek 1): 128-129
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Kalitsal hastaliklara neden olan genlerin ve molekdiler
mekanizmalarin aydinlatiimasi bireyler arasi ntikleotid dizi-
si farkliliklarindan (polimorfizmlerinden) yola cikilarak tim
genomun taranmasi ile gergeklestiriimektedir. 1990 yili or-
tasi gelistirilen mikroarray metodolojisi ve 2000'li yillarda
ortaya ¢lkan yeni DNA dizileme metodolojisi bu farklilikla-
rn yuksek hiz ve verimde belirlenmesini glntmtzde
mumkdn kilmaktadir. Genis tabanl analizlere olanak ve-
ren bu teknolojiler kompleks hastaliklarda risk faktérleri-
nin belirlenmesi amaciyla kullanilan iliskilendirme ¢alisma-
larina da ivme kazandirmistir. Ayni zamanda gen/kromo-
zomal bélge kopya sayisinin (CNV) belirlenmesine, epige-
netik farkhliklarin incelenmesine ve RNA anlatim profille-
rindeki dedisimlerin aydinlatimasina da katkida bulun-
maktadir.

Mikroarraylarin sitogenetikte kullanilan karsilastirmali
genom hibridizasyonu (array-CGH) metodolojisine uygu-
lanmasi hastalia neden olan mekanizmalarin anlasiima-
sinda yeni kavramsal yaklasimlarin dogmasina neden ol-
mustur. Normal fenotipe sahip bireylerin genomlarinin
yaklasik %12'sini kapsadidi bilinen ve binlercesi belirlenen
CNV'ler, bir kilobaz ile birkag megabaz arasi uzunlukta de-

lesyon ve duplikasyonlardir. Cesitli calismalarda gen kopya
sayisi artis ile Parkinson ve Alzheimer hastaligi arasinda
iliski oldugu belirlenmistir. Array-CGH analizlerinin iliskilen-
dirme calismalarinda kullanilmasi ile CNV'lerin genetik ¢e-
sitlilige katkilarinin aydinlatilmasi beklenmektedir.

Nérogenetikte 2000'li yillarda olusan bilgi birikimi mik-
ro RNA'larin (mMiRNA) merkezi sinir sistemi gelisimi ve isle-
vinde Gnemini vurgulamaktadir. MiRNA'lar bir¢ok prote-
inin hicre ici dizeyini kontrol ederek dendrit gelisimini ve
sinaptik aktiviteyi dolayl olarak etkilemektedir. Nitekim,
cesitli ndrolojik hastaliklarda genlerdeki tek niikleotid fark-
hliklarinin (SNP) miRNA ile etkilesimi engelledidi ve ilgili
proteinlerin normalden fazla anlatimina neden oldugu
gdsterilmistir.

Baglant! analizleri ve genom bazli iliskilendirme cals-
malarinin yeni ylksek kapasiteli genotipleme ve dizi anali-
zi teknolojilerinin etkisi ile ivme kazandidi bir dénemde ve
nérogenetikte heyecan verici bir ¢adin baslangicindayiz.
Genetik arastirmalar, nérolojik hastaliklara neden olan pa-
tolojik mekanizmalarin aydinlatiimasi ve bu bilgiler 151gin-
da etkili tedavi yontemlerinin gelistiriimesine énemli katk-
larda bulunmaktadir.
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ABSTRACT

Identification of genes and unraveling of molecular
mechanisms responsible for inherited diseases relies on
the techniques of genome screening for nucleotide sequ-
ence variations. Microarrays and a new DNA sequencing
approach were introduced to the scientific community in
mid-1990s and 2000, respectively, and provided fast and
reliable screening of genomes. These high throughput
techniques are widely adopted to dissect the genetic risk
for complex neurological disorders via association studies.
The technology also gave us the ability to study copy
number variations (CNV), epigenetic changes, and RNA
expression profiling.

Application of microarray methodology to the scre-
ening of chromosomal aberrations (array-CGH) led to con-
ceptual changes in understanding the disease pathogene-
sis. CNVs constitute 12% of genome of phenotypically
normal individuals and thousands of them are known.
They range from one kilobase to several megabases in si-
ze and include both deletions and duplications. Several re-
cent studies have reported an association between incre-
ased copy number of genes and Parkinson’s and Alzhe-
imer's diseases. Array-CGH is expected to unravel the
contribution of CNVs to genetic variation.

L

-

Accumulation of knowledge in neurogenetics in
2000s points to importance of mikroRNAs (miRNAs) in
the development and functioning of central nervous Sys-
tem. There is increasing evidence that miRNAs via control-
ling the level of proteins in the cell affects dendrite deve-
lopment and synaptic activity. Not surprisingly, single nuc-
leotide polymorphisms (SNPs) in several neurological dise-
ase genes have been reported to interfere with miRNA
binding and to cause increased expression of relevant pro-
teins.

We are in the beginning of an exciting neurogenetics
era where linkage analysis and genome wide association
studies can be performed by high throughput genotyping
and sequencing technologies. Genetic studies will shed
light to the pathological mechanisms responsible for ne-
urological disorders and these findings will allow develop-
ment of effective therapeutic approaches for these dise-
ases,
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OZET

Musktiler distrofiler her tlir Mendelian gegis gdsteren
tipleri olan genis bir hastaliklar grubudur. Ayrica, mito-
kondriyal DNA mutasyonlari sonucu da ortaya gikabilir.

En sik goriilen formu Duchenne muskliler distrofisidir
(DMD). DMD 1980°li yillarin basinda gen (rtnd bilinme-
den geni bulunan ilk hastalik olma Gzelligini tasimaktadir.
X-linked gecen bu hastaligin yarisi ailevi olarak belirir, ge-
ri kalan kismi ise sporadiktir. DMD‘ye ¢ok benzeyen “limb-
girdle” grubunda en az 10 sorumlu gen bulunmaktadir.
Emery-Dreifuss muskiler distrofisinde X-linked ya da oto-
zomal deminant gegis vardir ve patoloji niikleer zarfta yer
almaktadir. Konjenital muskdiler distrofiler dogumdan he-
men sonra beliren agir miyopatiler olup, bazilari glikolizas-
yon bozukluklari ile karakterizedir. Fasiyo-skapulo humeral
distrofi de gen etrafinda fragmanlar mevcuttur. Miyotonik
distrofi bir Gclti nikleotid tekrar hastaligicir. Diger domi-
nant distrofiler nadir olarak karsimiza ¢ikar.

Bu hastaliklarin hemen ¢odunda genetik danisma ve
prenatal tani verilebilir. Bazilarinda tedavi olanaklari bu-
lunmaktadir.

ABSTRACT

Muscular dystrophies can be seen by all Mendelian
traits. Also, some mitochondrial DNA mutations may end
up with muscular dystrophy.

The most common form of is Duchenne muscular dys-
trophy (DMD). DMD was the first genetic disorder, which
the responsible gene was discovered by "reverse gene-
tics”. This was in early 1980s. This X-linked disorder may
be familial or sporadic with almost equal distribution.
Limb-girdle dystrophy mimics DMD by several aspects in
the clinic, and there are at least 10 different autosomal re-
cessive forms. Emery-Dreifuss muscular dystrophy is either
dominant or X-inked. In both forms, the protein is locali-
zed within the nuclear memberane. Congenital muscular
dystrophies are severe forms of early onset myopathies.
Some types are actually glycoslyation defects. Facio-sca-
pulo-humeral dystrophy is dominant and is consistent
with several gene fragments around the gene. Myotonic
dystrophy is a triple repeat disorder. Other dominant
forms of dystrophies are rare, indeed.

Genetic counseling and wherever necessary, prenatal
diagnosis is possible for most of these conditions. Treat-
ment possibilities also exist.

|130
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OZET

Amac: Serebrovaskiler malformasyonlarin, embriyonik
dénemde beyin damarsal gelisimi sirasinda meydana geldi-
gi diguntilmektedir (1,2). Bu malformasyonlarin molektiler
patogenezini anlayabilmek icin, beynin damarsal gelisimin-
de rol oynayan genlerin ekspresyonunun zamansal degisi-
mini bilmek gereklidir. Bu calismada, beynin damarsal geli-
simini molekuler dilizeyde tanimlamak amaclanrmistir.

Gereg ve Yontem: ilk olarak, embriyonik ve dogum
sonrasi donemlerindeki farelerden, embriyonik 12. gtin-
den baslayarak, dogum sonrasi 13. gtine kadar birer guln
arayla beyin dokular elde edildi. Elde edilen dokular icin,
yolak-odakli array yontemiyle 113 adet anjiyogenezde rol
alan genin zamansal analizi yapildi. Array sonuclarina go-
re literatuir taramasi yapilarak, daha énce beyin gelisimin-
de rol aldigi gésterilmeyen 3 6zgiin gen secildi ve bu gen-
ler icin Q-RT-PCR deneyleri gerceklestirildi.

Bulgular: Array sonuglarina gére, arastirilan toplam
113 adet genden, 42 tanesinin beyin gelisim déneminde
eksprese edildigi gézlemlendi. Toplam 8 adet genin emb-
riyonik ve dogum sonrasi dénemler arasinda istatistiksel
anlamda farkli oranda eksprese edildigi tespit edildi. Q-RT-

[

PCR sonuglarina gére, 3 gen, gelisimin farkli adimlarinda
degisen oranlarda exprese edildigi gszlemlendi.

Yorum: Bu calismada, bireyin saghkl yasami icin ya-
samsal dederi olan beynin damarsal gelisiminin normlari-
nin, fare modellerinde molekdiler diizeyde ortaya konma-
st hedeflenmistir. Array sonuglarindan elde edilen bulgula-
rin, basta AVM olmak Uzere, serebrovasktiler sorunlarin
molekler patolojisini anlamak icin énemli bir referans ol-
masl beklenmektedir. Analiz edilen 3 gen daha énce lite-
ratdrde beyin/beyin damarsal gelisiminde rol oynadidi bi-
linmeyen molekdillerdir.

Anahtar Kelimeler: Beyin damarsal gelisimi, anjiyo-
genez, arteriyovendz malformasyonlar, Bai-1, NPR-1,
NUDT-6.

ABSTRACT

Objective: Today, there is compelling evidence that
cerebrovascular malformations are caused by defects and
dysregulation of vessel formation during brain develop-
ment (1,2). Understanding the vascular development of
the brain and its molecular mechanisms is important for

Turk Norol Derg 2009; 15(Ek 1);: 131-132
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the unraveling of these pathological mechanisms and for
designing treatment strategies (3). In this study, we ai-
med to analyze the temporal gene expression pattern in
brain vascular development using healthy mouse models.

Materials and Methods: Brain tissue excision has be-
en performed from the embriyonic 12t day to the post-
natal 13! day animals by one day intervals. Firstly, expres-
sion analyses of 113 angiogenesis-specific genes has been
performed by using angiogenesis-specific membrane ar-
ray. After analyses of the array results, 3 novel genes for
brain vascular development have been chosen for more
sensitive expression analyses by Q-RT-PCR.

Results: According to the array results, 42 of 113 ge-
nes has been shown to be expressed during brain deve-
lopment, In total 8 genes has a statistically different exp-
ression level between two stages. According to the Q-RT-
PCR results, 3 selected genes has differential expression
profile during successive developmental stages.

Conclusion: This study is expected to describe norms
of vascular development of brain at molecular level using
mouse models. Up to know, for the first time in literatu-

re, we were able to demonstrate that BAI-1, NPR-1 and
NUDT1 play a role in vascular development of mouse bra-
in. The results of expression analysis will be correlated to
their known functions, thereby, hopefully giving insights
into the stages of angiogenic development and molecular
pathologies of cerebrovascular malformations.

Key Words: Brain vascular development, angiogene-
sis, arteriovenous malformations, Bai-1, NPR-1, NUDT-6.
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Meningiomalarda Aniiyogt_e_nez: Anjiyojenik
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Angiogenesis in Meningioma: Angiogenic Activity is a
Biological Factor Predicting Clinical and Radiological
Outcome
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Amag: Bu calismanin amaci, meningiomalarin anji-
yojenik potansiyelinin; anaplazi, timér ceper sekli, niiksti
olusumu, peritiiméral &dem gibi klinik ve radyolojik degis-
kenler Uzerindeki etkisinin hayvan kornea anjiyogenez
modelini kullanarak arastinimasidir. Anjiyogenez ile ttimar
davranigi arasindaki korelasyon kesitsel calismalarla gOste-
rilmistir (1-3). Calismamiz, Mart 2009 tarihinde PubMed
taramasina gore, damarlanma potansiyeli ile Diinya Saglik
Orglitu (DSO) derecesi ve klinik dediskenler arasindaki ko-
relasyonu inceleyen ilk in vivo deneysel calismadir.

Hastalar ve Yéntem: Bu calismaya Ocak 2000-Ara-
lik 2005 tarihleri arasinda Marmara Universitesi N&rosi-
rurji Anabilim Dali ve Marmara Universitesi Nérolojik Bi-
limler Enstittstinde opere edilen toplam 30 meningiom
olgusu dahil edilmistir. Olgularin yas dagiimi 25-67 (ort.
48) arasi olup 18'i kadin 12'si erkektir. Cerrahi sonras
takip stresi 36-89 (ort. 44) aydir. Bu olgularin 15'i DS
Derece-l (tipik), 10’'u Derece-| (atipik) ve 5'i Derece-lll
(anaplastik)'ttr. Calismaya alinan olgular Simpson Evre |
eksizyon gergeklestirilmis olanlardir, Radyolojik olarak tui-
mér ceper sekli, peritiméral ddem ve niiks olusumlari
kaydedilmistir. Anjiyogenez potansiyeli, kornea anjiyoge-
nez modeli (KAM) kullanilarak élctilmuistiir. Laboratuva-

nmizda kullanilan bu deneysel modelde timér dokular
sican korneasinda olusturulan mikroceplere ekilmis ve
yeni damar olusumu 5, 10, 15 ve 20. glnlerde d&lctilmuis-
tdr. TUmér geper sekli, perittiméral édem ve ntiks olusu-
mu ile DSO derecesinin anjiyojenik potansiyel ile baglan-
tist arastinlmistir,

Bulgular: Kornea anjiyogenez modelinin 10. glnun-
de, ortalama damar sayilari, DSO derece I, Il ve Il timér-
ler igin sirasiyla 3.5 (ss + 1.5), 7.9 (ss + 2.6) ve 14 (ss +
3.16)'dir. Timdr nuksu olmayan, geg niikst olan ve erken
nuksd olan gruplar icin ise, KAMin 10. glintinde olusan
ortalama damar sayilan sirasiyla 4.8 (ss % 3.0), 7.2 (ss
3.3) ve 12.5 (ss + 4.5)'dir. Anjiyogenez deneyi sonuglari ile
DSO derecesi, timar ceper sekli ve niks olusumu arasin-
da istatistiksel olarak anlamli iliski bulunmustur (p< 0.01),
Peritimdral édem ile anjiyogenez arasinda ise istatistiksel
olarak anlamli fakat zayif iliski saptanmistir,

Yorum: Bu calismamiz ortaya koymustur ki, meningi-
omlarin anjiyogenez yetenedi, radyolojik ve klinik sonugla-
n belirlemede anaplazi derecesi gibi énemli bir biyolojik
ozelliktir. Yiksek anjiyojenik potansiyele sahip tdmodrler,
erken niks etme ve dizglin-olmayan timar-beyin sinir
olusturma egilimine sahiptir. Calismada ortaya koydugu-
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muz korelasyon, meningiomalarin antianjiyojenik tedavile-
re uygun hedef olusturdugunu dstindurmektedir.

ABSTRACT

Objective: This study aims to test the correlation bet-
ween the angiogenic potential of meningiomas and clini-
cal parameters such as recurrence, peritumoral edema
and tumor border shape using an experimental animal
model. This correlation was previously proposed by cross-
sectional studies (1-3). Regarding to a PubMed search in
March 2009, our work is the first in vivo experimental
study to assess the relation between new vessel formati-
on and clinical course.

Patients and Methods: This study recruits 30 menin-
gioma tissues obtained from surgical excisions in Marma-
ra University Department of Neurosurgery and Marmara
University Institute of Neurclogical Science between Janu-
ary 2000 and December 2005. Age distribution is betwe-
en 25 and 67 (med. 48). Eighteen of the cases were men
and 12 were women. Postoperative follow-up interval
ranged from 36 to 89 months with an average of 44. Ac-
cording to WHO (World Health Organization) grading, 15
specimens were Grade | (typical), 10 were Grade |l {atypi-
cal) and 5 were Grade IIl (malignant). Radiological data
was recorded for recurrence, peritumoral edema and tu-
mor border shape. Angiogenic potential was assessed via
Cornal Angiogenesis Model (CAM). In this experimental
model, tumor specimens were cultivated in micropockets
formed in rat corneas and new vesel formation was recor-
ded as a function of time.

Results: The vessel counts for WHO grade |, Il and Il
meningiomas at the tenth day of CAM were 3.5 (sd =
1.5), 7.9 (sd £ 2.6) ve 14 (sd + 3.16) respectively. The sa-
me count for non-recurrent, late recurrent and early recu-
rent tumors were 4.8 (sd = 3.0), 7.2 (sd + 3.3) and 12.5
(sd + 4.5) respectively. These results suggest that angi-
ogenesic ability correlates to tumor border shape and re-
curence (p< 0.01). The correlation between peritumoral
edema and angiogenesis was not as significant.

Conclusion: The results of this study exhibits that an-
giogenic ability is a key biological factor which has great
impact on clinical course of meningiomas, and thus has a
value in predicting malignant tumor behaviour. Tumors
with high angiogenic ability tend to form irregular tumor-
brain interface and recur earlier. This correlation sugests
that meningiomas may be apropriate targets for antiangi-
ogenic therapy.
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OZET

Amag: Calismanin amaci, Diinya Saglik Orgitii (DSG)
Evre Il oligodendrogliomalarin anjiyojenik potansiyellerini
hayvan kornea anjiyogenez modeli ile arastirmak ve an-
jiyogenez yetenedi ile radyolojik kontrast tutulumu,
1p/19q kromozomal heterozigosite kaybi ve timér nuiks
oranlariyla iliskisini ortaya koymaktir (3-5). Buna gore ince-
lenen verilerin, dustik seviyeli oligodendrogliomalardaki
prognostik ve diagnostik potansiyellerinin arastirilmasi he-
deflenmistir (1,2).

Gereg ve Yontem: Marmara Universitesi Tip Fakiilte-
si ve Nérolojik Bilimler Enstitistinde cerrahi cikarimla elde
edilen ve patolojik tanilari oligodendroglioma DSE derece
Il olan 102 doku 6rnedi calismaya alinmistir. Bu &rneklerin
timlnde tlimérin [24. saat manyetik rezonans (MR)
kontrolld] tam cerrahi cikarimi sadlanmistir. Bu érnekler-
den kranial MR incelemesinde kontrast tutan 10, kontrast
tutmayan 10 adet doku randomize olarak secilmistir. Or-

[
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neklerin anjiyojenik ézellikleri kornea anjiyogenez yéntemi
ile 4,8, 12 ve 16 glinltik stirelerde takip edilerek belirlen-
mistir. Floresan in situ hibridizasyon (FISH) teknigiyle 1p36
ve 19913 heterozigosite kayiplari (LOH) test edilmistir.
Tim olgular, timér ntikslerini saptamak amaciyla duizenli
olarak 3 ayda bir kranial MR ile izlenmistir. Timd&rde niiks
gorilmesi durumu harig olgulara hichir ek bir tedavi uygu-
lanmamistir.

Bulgular: Kornea anjiyogenez modeliyle saptanan da-
marlanma yetenegi ile timér nciks zamani arasinda istatis-
tiksel olarak anlamli iliski tespit edilmistir. Ayrica, radyolo-
jik kontrast tutulumu ve anjiyogenez potansiyeli arasinda
anlamli iliski saptanmistir. Ancak 1p/19q LOH ile anjiyoge-
nez potansiyeli anlamii bir iliski belirlenememistir.

Yorum: DSO derece Il oligodendrogliomlarda MR
kontrast tutulumu verileri ve bu timérlerin anjiyojenik po-
tansiyelleri arasindaki iliski calismamizda gosterilmistir, Du-
stik dereceli oligodendrogliomalarin anjiyojenik potansiyel-
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lerine iliskin veriler ve bu verilerin kontrast tutulumu ile
desteklenmesi, giclti bir prognostik belirteg olarak kullani-
labilir.

Anahtar Kelimeler: Anjiyogenez, kontrast tutulumu,
oligodendroglioma, 1p/199 heterozigosite kaybi, prog-
noz.

ABSTRACT

Objective: In this study, the angiogenic potentials of
low grade oligodendrogliomas had been studied by rat
corneal angiogenesis model and the data was correlated
with the radiologic contrast enhancement data, 1p/19q
loss of heterozygosity patterns of the samples (LOH) and
associated with time to tumor recurrence rates (3-5). Ac-
cordingly, the possible relations of these data were inves-
tigated for thier potential value of insight into prognostic
and diagnostic process of oligodendrogliomas (1,2).

Materials and Methods: Tumor samples were collec-
ted from 102 patients who were operated in the Marma-
ra University, Faculty of Medicine Department of Neuro-
surgery and Marmara University, Institute of Neurological
Sciences whose pathologic diagnosis were oligodendrog-
lioma WHO grade 2. The patients with total surgical exci-
sion verified by 24-hour postoperative brain MRIs with
and without gadolinium T1 study and by T2 weighed
study. 10 contrast enhanching grade A patients and 10
non-contrast enhancing grade B patients were selected to
be on dlinical and radiclogical follow up and documenta-
tion. Angiogenic potentials of the samples were tested
and graded by corneal angiogenesis assay on days ath,
gth 12th and 16™. 1p/19q Loss of Heterozygosity (LOH)
was tested with Fluorescent in situ Hybridization (FISH).
All of the patients had thorough clinical examination and
radiologic work up including brain MRI preoperatively,
and a 24 hours postoperative MRI. In the first year of the
follow up, brain MRI was performed every 3 months ro-
utinely for all of them unless a clinical indication was pre-
sent for an earlier study

Results: There is significant correlation observed bet-
ween angiogenic potential and contrast enhancement
which also show positive correlation with tumor recurren-
ce rates. However, there is not a clear correlation betwe-
en 1p/19q LOH and tumor recurence or between the ot-
her parameters tested.

Conclusion; Our findings indicate there is an expres-
sive correlation between contrast enhancernent MRI data
and angiogenic potentials which may serve as a powerful
insight for long term prognosis of low grade oligoedend-
rogliomas.

Key Words: Angiogenesis, contrast enhancement,
oligodendroglioma WHO grade I, 1p/19 LOH, prognosis.
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