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OZET

Parkinson hastaligi (PH)'ndaki nérodejenerasyonun
molektler mekanizmalan monogenik parkinsonizm form-
lardan elde edilen dogrudan bilgilerle giderek artan hizda
agiga gkmaktadir. Bilmecenin tam ¢6zlimd igin hala pek
cok bilgiye gerek olmakla beraber, mutasyonlari ile bu
formlara yol acan proteinler patogenezden sorumlu olabi-
lecek ortak belli molekdler yolaklara isaret etmektedir. Mi-
tokondriyal bozukluk ve oksidatif stres, proteozomal ve li-
zozomal yikimda yetersizlik, iyonik homeostazda ve hticre
ici trafikte bozulma ve transkripsiyonel disregtilasyon gibi
tanimlanabilecek bu patogenetik yolaklarda a-sindkleinin
dzellikle toksik oligomerler halindeki agregasyonu merke-
zi bir rol oynar. Nadir gérilen nokta mutasyonlari gibi a-
sintiklein multiplikasyonlari (duplikayon veya triplikasyon-
lar1) da artmis agregasyona yol agarak Lewy cisimcikleriy-
le tamimlanan hastaliklar tim fenotipik spektrumlar igin-
de klinik ve patolojik inceleme imkani sunmustur. Yakin
zamanda baz hastalarda fétal mezensefalik doku transp-
lantlarinda Lewy cisimcikli patolojinin tespiti a-sintklein
agregatlarinin prion benzeri bir davranisla yayilabilecegi
seklinde spekdilatif ancak heyecan verici yeni bir dtistince-
ye yol acti. Yeni ve kapsamli bir ¢calismanin sonuglari hem

in vivo hem in vitro modellerde fazla ifade edilen a-sintk-
leinin néronlar arasinda gecis gdsterdigini ortaya koymak-
la bu gorise énemli destek saglamasi yaninda, ayni za-
manda PH'da Lewy patolojisinin Braak ve arkadaslarinca
ileri strtlen ve vaygin kabul géren kademeli dlizende
progresyonuna da acilim imkani getirebilir. Yine yakin za-
manda sonuglanan popllasyon temelli tim genomu kap-
sayan iki buytk asosiyasyon calismasi, a-sintiklein gen lo-
kusundaki varyasyonlari farkli etnik kékenden tdm spora-
dik PH icin énemli bir genetik risk faktdrd olarak ortaya
koyarak PH'da a-indkleinin patolojik agregasyonunun
merkezi konumdaki 6nemli roltini destekledi.

Diger taraftan, mutasyonlari ile ailevi formlar icinde en
sk PH nedeni olan Idsinden zengin tekrar iceren kinaz 2
(LRRK2) proteininin nérobiyolojisi konusunda &zellikle ki-
naz ve GTPaz aktiviteleri hakkindaki bilgiler, beklenenden
yavas ilerlemekle beraber, patogenezde yeni anlayislara
pencere actl. Bu bulgulara gére, LRRK2 hticre iskeletinin
olusum ve yikim dinamiklerindeki kritik, programlanmis
hticre éltimtinde olasi roll ile apoptotik ve muhtemelen
otofajik hticre 6ltim mekanizmalari ile iliskili olabilir. Par-
kinsonizme yol agan ¢ogu gevresel toksinin ve genetik mu-
tasyonlarin &zellikle kompleks | islevini bozarak mitokond-
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ri fonksiyonu ve yapisinda degisikliklere yol actigi 6teden
beri bilinir. Yakin zamanda gergeklesen yeni bulgular,
PH'daki nérodejenerasyonda mitockondriyal dinamiklerin
de 6nemli bir rolti oldugunu ortaya koydu. Otozomal re-
sesif gecisli ailevi formlar arasinda en sik gérilen parkin ve
PINK1'in ifadesi silinerek olusturulan transgenik modeller-
den elde edilen dogrudan bilgiler, bu proteinlerin mito-
kondri béltinmesi (fizyon) ve birlesmesi (flizyon) dinamik-
leri tizerinde ortak bir yolda kritik bir islev gérdiklerini, bu
islev kaybi ile mitokondrilerin biyogenezinde, hicre igi ile-
timinde, homeoztazinda ve nihayet hasarlandiklarinda mi-
tofajik yolla yikimlarinda bozulmanin olustugunu ortaya
koydu. Benzer sekilde, PH'da cevresel risk faktéri olarak
bilinen pestisitler gibi mitokondriyal toksinlerin de komp-
leks inhibisyonu yani sira mitokondri flizyon/fizyon dina-
miklerini etkilediklerinin gdsterilmesi bu yolagin gelecekte-
ki tedavi yaklasimlarinda potansiyel bir hedef olabilecegini
ortaya koymaktadir.

ABSTRACT

Understanding of the molecular mechanisms of ne-
urodegeneration in Parkinson’s disease (PD) is rapidly ex-
panding by direct evidence acquired from the menogenic
forms of parkinsonism. Although we still need more infor-
mation to solve the puzzle, these mutated proteins desig-
nate some common molecular pathways leading to pat-
hogenesis. Abnormal aggregation of a-synuclein, mainly
as toxic oligomers, holds a central place among these pat-
hogenic paths, such as mitochendrial dysfunction and oxi-
dative stress, deficiency of proteosomal andlysosomal
degradation, derangement of ionic homeostasis and int-
racellular trafficking, and transcriptional dysregulation. As
its rare point mutations do, multiplications (duplication or
triplication of a-synuclein cause accelerated aggregation,
giving an opportunity to investigate the phenotypic spect-
rum of Lewy body diseases both clinically and pathologi-
cally. Recent observations of the occurrence of Lewy
body-like pathology in embryonic grafted nigral transp-
lants have lead to speculative but exciting hypothesis of

pricn-like behavior for a-synuclein aggregates. This con-
cept, supported by an elegant study demonstrating that
overexpressed a-synuclein can be transmitted between
neurons both in vivo and in vitro models, may also expla-
in the orderly progression of Lewy body pathology in ner-
vous system, proposed originally by Braak and his co-wor-
kers. Also very recently, two large, population-based ge-
nome-wide association studies revealed that the variati-
ons in a-synuclein gene locus are the major genetic risk
for sporadic PD patients from different ethnic origins, sup-
porting further the central role of pathologic a-synuclein
aggregation in PD.

Although slower than expected, growing understan-
ding the neurobiclogy of leucine-rich repeat kinase 2
(LRKK2), mutations of which are the most common cause
of familial PD, has also provided new clues about the pat-
hogenesis, especially in terms of its kinase and GTPase ac-
tivities. With its critical role in cytoskeleton dynamics and
possible role in programmed cell death mechanisms,
LRRK2 may be related to apoptotic and possibly also au-
otophagic cell death. Dysregulation of mitochondrial
function and structure is wellknown consequence of
many environmental toxic insults and genetic mutations
leading to PD, mainly by perturbations of complex | func-
tion. A new concept has emerged from the recent disco-
veries highlighting that mitochondrial dynamics are also
critically involved in neurodegenerative mechanisms in
PD. Evidence from transgenic models revealed that parkin
and PINK1 proteins, mutations of which are the most
common cause of autosomal recessive forms of familial
parkinsonism, interact in a common pathway to effect fu-
sion and fission dynamics of mitochondria, resulting impa-
ired mitochondrial trafficking, biogenesis, homeostasis
and degradation by mitophagy. Likewise, mitochondrial
toxins, like pesticides, known as environmental risk fac-
tors of PD by inhibiting complex | have also critical effects
on mitochondrial dynamics, rendering this pathway as
new target in future therapeutic approaches.
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OZET

Parkinson hastaligi, Huntington hastalidi, hemiballizm
ve distoni gibi istemli hareketin gerceklestiriimesinde bo-
zukluklarla karakterize hareket bozukluklarn bazal gangli-
yon devrelerinin disfonksiyonu sonucu ortaya ¢ikmaktadir.
Albin ve Delong tarafindan yaklasik 20 yil énce tanimla-
nan klasik modelde, bazal gangliyon devreleri direkt ve in-
direkt yolaklar seklinde basitlestiriimekte ve hareket bo-
zukluklarinin patofizyolojisi de bu yolaklardaki atesleme
hizi degisiklikleri ile agiklanmaktadir. Ancak, son 2 dekad-
da bazal gangliyon devreleri ile ilgili bilgilerimiz buycik
oranda artis gdstermistir. Buna paralel olarak modelleme
anlayisinda desarj hizi gibi yaklasimlardan bazal gangliyon
aglarindaki osilatuar ve senkronize aktivitelerin karakteri-
ze edilmesine dodru bir kayma ortaya cikmistir. Bazal
gangliyonlarin fonksiyonlarinin daha iyi anlasiimasi ve dog-
ru bicimde modellenmesi, hareket bozuklugu grubu has-
taliklar icin daha iyi tedavi stratejilerinin ortaya konmasi
agisindan blylk dnem tasimaktadir.

ABSTRACT

Dysfunctions of the basal ganglia circuits cause move-
ment disorders, such as Parkinson’s disease, Huntington's
disease, hemiballism, and dystonia, which are characteri-
zed by disturbances in the execution of voluntary move-
ments. The classic model, described nearly 20 years ago
by Albin and Delong, simplified the basal ganglia circuitry
as represented by the direct and indirect pathways, and
the pathophysiology of movement disorders was expla-
ined by firing rate changes through these two pathways.
However, our understanding on the basal ganglia circuits
has increased enormously during the last two decades.
Accordingly, attention has switched from considerations
of discharge rate to the characterisation of oscillatory and
synchronised activities within basal ganglia networks. Bet-
ter modeling of BG circuits is very important, because a
greater understanding of this networks may lead to the
development of better treatment strategies for move-
ment disorders.
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OZET

Otizm, sosyal iletisimin ve etkilesimin gelisiminde bo-
zulma ve sinirl aktivite repertuari ile karakterize nérogeli-
simsel bir bozukluktur. Otizmin etyolgjisi bilinmese de, ¢e-
sitli arastirmalarin sonuglar serebral korteks, limbik sistem
ve serebelllumda ndronal migrasyon, néronal dizenlen-
me, sinaptik budanma ve ndronlarin secici bir sekilde eli-
minasyonundaki anormalliklerin otizmin gelisimine katkis
olabilir. Oksidatif stres, glutamaterjik disfonksiyon, gene-
tik, gevresel, immunolojik ve biyokimyasal etkenler néron-
lardaki, nérogliadaki ve kortikal hiicre mimarisindeki anor-
mallikler ile ilgili olabilir. Otizmin riski ile ilgili erken dénem
biyo-isaretlerinin tanimlanmasi énleme ve tedaviye ydnelik
yeni stratejilerin gelisimini saglayabilir.

ABSTRACT

Autism a neurodevelopmental disorder characterized
by impaired development of social interaction and com-
munication, and markedly restricted repertoire of activiti-
es. Although the etiology of autism remains unknown, se-
veral line of research now support the view of that abnor-
malities in neuronal migration, alignment and the elabo-
ration, pruning, and selective elimination of neuronal pro-
cessed in cerebral cortex, the limbic system and the cere-
bellum may contribute to its development. Oxidative
stress, glutamatergic dysfunction, genetic, environmental,
immunological, and biochemical factors may be implica-
ted in abnormalities of neuronal and cortical cytoarchitec-
ture, as well as neuroglial cells. Identifying early biomar-
kers of the risk of autism may provide to develop new pre-
vention and intervention strategies.
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OZET

Otizm spektrum bozukluklar, etyolojisinde genetik
yatkinligin etkisinin en fazla oldugu ddstintilen gelisimsel
néropsikiyatrik hastalik grubudur (1). Ancak bugtine ka-
dar yapilmis olan birgok arastirmaya ragmen, otizm spekt-
rum bozukluklarinin (otistik bozukluk, Asperger sendro-
mu, baska tdrld adlandirlamayan yaygin gelisimsel bozuk-
luk) genetik temeli tam olarak aydinlatilamamistir. Otiz-
min; otozomal resesif, otozomal dominant veya X kromo-
zomuna badl genetik gecis gdsteren tek bir genin kalit-
mindan kaynaklanmadi§l hatta bozuklugun olusumuna
katkida bulunan bircok genin varlidinin séz konusu oldu-
Ju iddia edilmektedir (2). Gittikge artan calisma sonuglari-
na iliskin deliller otizmin etyolojisinde sadece lokus hetero-
jenitesinin (bircok farkli lokustan herhangi birindeki mu-
tasyonun ayni klinik fenotipe neden olmasi) degil allelik
heterojenitenin de (tek bir gendeki farkli mutasyonlarin
ayni genetik hastaliga sahip farkl bireylerde gértilmesi) rol
oynadigini ddstinddrmektedir (1,3). Diger yandan otizm
spektrum bozukluguna sahip bireyler arasinda da fenoti-
pik heterojenitenin bulunmasi bu alanda yapilan genetik
calismalarin dizayni ve sonuglarinin yorumu agisindan kisit-
layici bir faktor olmaktadir. Genetik calismalarda ortaya ¢

kan tlim bu sinirlayici etmenlere ragmen otizm etyolojisin-
de rol oynadigi ddstindlen bir dizi gen tespit edilmistir ve
bu bulgular siginda otizm spektrum bozukluklarinda
dnemli olabilecek potansiyel molektiler yolaklara iliskin bil-
giler giderek artmaktadir. Genetik arastirmalarda kullani-
lan teknolojinin son yillarda oldukga hizli bir sekilde gelis-
mis olmasi, tim genomun taranmasina imkan vermesi ve
bdylece kromozomlardaki mikroskopla gériilemeyecek ka-
dar ktictk anormalliklerin dahi saptanabilmesi, yakin za-
manda otizmin etyolojisine iliskin heyecan verici verilerin
elde edilebilecedi yénlinde umut vadetmektedir (1). Bu
konusmada otizm spektrum bozukluklarinin genetik te-
meline iliskin hipotezlerden, bu bozukluk tzerine yapilan
genetik calismalarda kullanilan yéntemlerden ve bu calis-
malar 1siginda elde edilen son verilerden bahsedilecektir.

ABSTRACT

Autism spectrum disorders (ASDs) are suggested to
be the most genetic disorders in developmental ne-
uropsychiatric syndromes (1). Despite several decades of
accumulating data the genetic etiology of autism spect-
rum disorders, including autism, Asperger syndrome and
pervasive developmental disorder-not otherwise specified
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(PDD-NQS), remain to be known. It is believed that ASDs
are not caused by a single gene transmitted in a simple
Mendelian fashion. In contrast, potential contribution of
many different genes rendering the patients vulnerable to
this highly dysfunctioning complex disorder are conside-
red in the etiology (2). Furthermore accumulating eviden-
ce suggests that not only locus heterogeneity (where the
same clinical phenotype can result from mutations at any
one of several different loci) but also allelic heterogeneity
{where many different mutations within a given gene can
be seen in different patients with a certain genetic disor-
der) might be playing a role in the etiology of ASDs (1,3).
Phenotypic heterogeneity in this disorder is also another
restricting factor for the design of genetic studies and for
the interpretation of results. Despite these challenges, ge-
netic studies revealed a number of genes that are suspec-
ted to be contributing to the genetics of ASDs and data
concerning potential molecular pathways that might be
critical in autism have begun to emerge from these fin-

dings. Highly developing technologies used in genetic stu-
dies in recent years made it easy to scan whole genome
even for submicroscobic changes and promise profound
influence on gene discovery in the near future (1). This
presentation will focus on current hypothesis on the ge-
netics of ASDs, methodologies employed to be used in
the studies to discover the contributing risk allels and the
results of the last research on this area.
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Functional MRI Studies in the Evaluation of Autism

Baris Diren

Medicana International Ankara Hastanesi, Radyoloji Bolumu, Ankara, Turkiye
Department of Radiology, Medicana International Ankara Hospital, Ankara, Turkey

Turk Norol Derg 2010;16(Ek 1):91

OZET

Otizm, davranissal semptomlarin degerlendirilmesi ve
gdzlemi sonucunda tanimlanan bir hastaliktir. Otistik olgu-
larda santral sinir sistemine ait yapisal bir anormallik g6-
rintlilenmemesine karsin, son yillarda gelismekte olan
fonksiyonel manyetik rezonans gérlintlleme (fMRG) tek-
nigi, bu grupta yer alan olgularda ilging veriler ortaya koy-
maktadir, fTMRG, beyinde tanimli uyaranlara, tanimli bal-
gelerin verdigi yaniti gériintlleyen bir tekniktir. Degisik
ddevlerin (task) uygulanmasi stirecinde dzel inceleme seri-
leri ile yapilan MRG tetkikinde, aktive olan néronlarin hiic-
re ici oksijen yogunlugundaki artisi dlgmeye dayanmakta-
dir. Bu alanda ydr(ttlen bircok arastirma otizmin nedeni-
ni ortaya koymada kesin bir sonug elde etmemis olmasina
karsin, otizmde beyinin degisik uyaranlara verdigi farkl ya-
nitlari gérinttilemektedir. Frontal lop aktivasyonlar zeri-
ne yogunlasan calismalar, otizm olgularinda degisik uya-
ranlara yetersiz yanitlarin verildigini ortaya koymustur. Yi-
ne bu alanda yurdtdlen cesitli calismalar da temporal lop-
larin, amigdalanin, serebellumun ve korpus kallosumun
fonksiyonel iliskileri ve kontrol gruplarindan farkliliklari
arastinimaktadir.

ABSTRACT

Autism is a disease can be diagnosed with behavioral
assessment and observation of symptoms only. Though
not to be shown any significant or specific structural ab-
normality in the central nervous system of the patients
with autism, developing functional magnetic resonance
imaging (fMRI) techniques reveal interesting findings in
autistic cases recent years. fMRI, is a typed of specialized
MRI scan which measures the hemodynamic response
(change in blood flow) related to neural activity in the bra-
in. A lot of research conducted in this area could not re-
vealed the cause of autism, but fMRI showed the diffe-
rent reactions in cerebral cortex are given to different sti-
muli. Focused on the frontal lobe activation studies in pa-
tients with autism, fMRI showed some inadequate res-
ponses were given to some specific stimuli. Various studi-
es conducted in this area are still in research phase in au-
tism. These researchs are also focused on functional res-
ponses of the temporal lobes, amygdala, cerebellum and
corpus callosum in cases with autism and to investigate
the differences from healthy volunteers.
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OZET

Glintmuzde 6zellikle insan zihninin beyne atifta bulu-
nularak anlasilabilecegi gorilmds, gecerli paradigma “bi-
lis/beyin” olmus, gegerli bilim alan kognitif nérobilim, bu
multidisipliner bilim dalinin arastirma yaklaisimi da multi-
teknolojik olmustur. Panelde klinik drneklemler (dikkat ek-
sikligi hiperaktivite bozuklugu: DEHB ve epilepsi) tizerinde
davranissal, elektrofizyolojik ve néroradyolojik gériinttile-
menin sagladigi bakis acilari, deneysel bulgularla drnekle-
necektir. Davranissal bulgularin elde edilmesinde, ndrospi-
kolojik testlere gére daha saf bilis ttirlerini lgen, son dé-
nemde gelistirmis oldugumuz “DEHB Bataryasi” gdrevleri
kullanilmistir. Kontrol grubuna gdre fark, bazi gérevlerde
ve bazi dogru ve hata tlrlerinde ortaya ¢ikmistir. Bozuklu-
gun bilgi islemenin hangi asamasinda meydana geldigini
belirlemede DEHB Bataryas: altinda olay iliskili potansiyel
(OIP) kayitlar alinmistir. DEHB'li gocuklarin géreviere dik-
kat edebilmek icin daha cok caba harcadigi (ylksek N200
genligi), ketleme gerektiren gdrevlerde uyarici degerlen-
dirmenin daha etkisiz bicimde gerceklestigi (si veya uzun
latanslh P300) belirlenmistir. EEG/OIP ytiksek zamansal ¢&-
zlintirltiige ancak distik uzaysal ¢ézinurltige sahiptir. Bu

kisiti gidermede, MR altinda EEG kaydinin yapilabilirligi in-
celenmis; gerekli artifakt eleme islemleri uygulandiginda,
manyetik rezonans gorlintlileme sirasinda kaydedilen be-
yin elektriksel faaliyetinin standard elektrofizyoloji labora-
tuvarinda kaydedilenle esdeger oldudu belirlenmistir. G&-
rev performasinin beyinde vyaratti§ aktivasyon, fonksiyo-
nel manyetik rezonans gériintlleme (FMRG) ile haritalan-
mistir. Bunun icin son ddnemde gelistirmis oldugumuz
"TURCONS-4 FMRG Bataryasi” kullanilmistir. Gérev kosul-
lar altinda elde edilen beyin potansiyellerindeki Srdntdile-
rin ve bunlarin beyne yayiliminin saghkl katilimcilardan el-
de edilenlerle értiismedidi belirlenmistir. FMRG ve MR
spektroskopinin cerrahiye aday epilepsi hastalarinda, lez-
yon alanlari ile beyindeki kritik fonksiyonel alanlarin (&rn.
Konusma) birbirine gére olan komsuluklarini gdsterme ve
cerrahi islemleri yénlendirmedeki rolti bulgularla &rneklen-
migtir.

Anahtar Kelimeler: Néropsikolojik gdrevler, olay-ilis-
kili potansiyeller, multimodal MR-EEG, fonksiyonel manye-
tik rezonans gdriintlleme.

Calismalarin bir kismi Proje No: HU-BAB 2006K 120
640-06-08 ile desteklenmistir.
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ABSTRACT

Presently, it is common knowledge that human cogni-
tion can be understood in reference to the brain. The va-
lid research paradigm is “brain/cognition”, the scientific
branch is neuroscience, and research approach of this
multidisciplinary approach is multitechnological. The pers-
pectives that different techniques provide are demonstra-
ted on clinical samples (Attention Deficit Hyperactivity Di-
sorder: DEHB, and epilepsy). Behavioural data were obta-
ined using the "DEHB Battery” that we have lately develo-
ped. This battery consists of tasks that target relatively
unitary cognitive processes. Differences were obtained in
only some tasks and in some types of correct and incor-
rect responses. Where in the information processing the
disorder occurred was studied using event-related poten-
tials (ERPs) obtained under the DEHB Battery. Children
with DEHB executed high effort for attending to stimuli
(high amplitude N200). Stimulus evaluation was characte-
rised by a shallow P300. EEG/ERP has high temporal reso-
lution but a low spatial one. Feasibility of electroencepha-

lography (EEG) during MRI was studied. Multimodal MR-
EEG was found to be possible; equivalent components
were obtained under the standard electrophysiology labo-
ratory conditions and the hostile MRI environment. Brain
activation during task performance was also studied using
functional magnetic resonance imaging (FMRG). Tasks
were from "TURCONS-4 FMRI Battery” which we develo-
ped. The activation patterns and locations obtained for
the clinical samples were different than those obtained
for healthy samples. FMRG and MR spectroscopy provi-
ded important information with regards to the spatial re-
lation between the location of the lesion and that of criti-
cal brain centers (e.g. for speech) and thus contributed to
neuronavigation in epilepsy surgery.

Key Words: Neuropsychological tasks, eventrelated
potentials, multimodal MR-EEG, functional magnetic reso-
nance imaging.
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