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Igdir  Milletvekili Sayin Prof. Dr. Dursun AKDEMIR tarafindan Karadeniz
Bolgesinde kanser vakalarinda artis olup olmadigina iliskin verilen yazili soru
énergesinin cevabidir.

Soru 1- Son yillarda Karadeniz Bélgesinde Kanserli hasta sayisinda ciddi artiglarin
olduguna dair tarafiniza bir bilgi ulagmig midir?

Cevap 1- Son yillarda Ulkemizde kanser insidanslarinda bir artis gézlenmektedir.
Kanser insidanslarinda gézlenen bu artis Karadeniz Bolgesine 6zgi bir artig degildir.
Turkiye genelindeki kanser insidanslari erkeklerde 1993 yilinda yizbinde 165.8 iken
2000 yilinda ylzbinde 216.3 , kadinlarda 1993 yilinda ylzbinde 97.3 iken 2000
yilinda 152.2 olmustur. Bu insidans degisikliklerinin sebeplerini su sekilde siralamak
mUmkindur.

a) Yash nifusun artigi,

b) Tani ve tarama merkezlerinin artmasi,

¢) Toplum bilincinin artmasi,

d) Kanser vakalarinin toplanmasinda kapsamli programlarin kullanilmasi,

e) Beklenen yasam siiresinin uzamasi,

f) Cevre ve beslenme faktdrlerinin etkileri,

g) Sigara kullanimi.
Anlagilacagi (zere; belli digide vaka sayisinin artmig olmasi yaninda, vakalarin
teshis imkanlarinin gelistirilmis olmasi ve ge¢mis yillara gbre daha fazla vakanin
tespit imkaninin olmasi, insidans degisikliklerinin 65nemli sebepleri arasindadir.

Vaka sayisi
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Not: Yukandaki grafikte 1983-2000 yillan arasi Turkiye geneli ile Karadeniz Bolgesi kanser
vakalarinin karsilastinimasi yer almaktadir.

Soru 2- Bu bélgede kanser vakasinin arttigi dogru ise; bunun nedenlerinin
arastirimasi hususunda Bakanlhginizca herhangi bir calisma yapilmig midir? Boyle
bir caligma yapilmis ise, hangi sonuglara ulagtimigtir? i
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Cevap 2- Bu bolgede Bakanligimiz tarafindan 1993 yilinda genis kapsamli bir
calisma yapilmisg olup, 2005 yil igin ¢alisma planlamasi  yapiimaktadir. Ayrica,
gelisiminde radyasyonun sorumlu tutuldugu kanser tirleri tiroid, beyin, I6semi ve
lenfoma olup, bu kanser tlirlerinde Karadeniz Bolgesinde bir artis saptanmamistir.
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Not: Yukaridaki grafiklerde Turkiye geneli ile Karadeniz Bolgesinin beyin kanserleri, lenfoma,
l6semi ve tiroid kanserlerinin karsilastirmalart bulunmaktadir.

Soru 3- Karadeniz Bolgesindeki kanser vakasinin artis nedeninin 18 yil 6nce Rusya’
da meydana gelen Cernobil kazasi oldugu iddia edilmektedir. Bu iddialar dogru
mudur? Dogru ise, bu konuda gerekli tedbirleri almak konumunda bulunan kisi,
kurum ve kuruluslarin ihmali s6z konusu mudur? Varsa, ihmali bulunanlar hakkinda
hangi adli ve idari iglemler yapiimigtir?

Cevap 3- 1986 yilinda meydana gelen Cernobil Nikleer Santral kazasinin ardindan
Karadeniz bolgesindeki vatandaslarimizin aldidi radyasyon dozu 50 milirem olarak
dlctimistir. (Bir akciger filmi ¢ekimi sirasinda alinan radyasyon dozu 30 ile 40
milirem arasindadir.) Karadeniz Bélgesinde alinan bu radyasyon dozuna bagli olarak
100.000 nifusta 50 yil igin beklenen kanser vaka sayisi 1°dir. '
Bu konuya iliskin 1993 yilinda Meclis Sorugturma Komisyonu kuruImU§}@ﬁﬂ‘*i;f“?‘
incelenmistir. Konu ile ilgili higbir kisi ve kurumun ihmali tespit edilmemistir. /‘p *'-i
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GCERNOBIL NUKLEER SANTRAL KAZASINI
TORKIVE'DEKI ETKILERI iLE ILGILI
BILIMSEL KURUL RAPORU

2L_.Subat 1993

Son giinlerde Gernobil nilkkleer santral kazas1n1nvefkileri ile ilgili olarak
basinin ve kamuoyunun glindemine gelen "kanserli haéta sayisindaki artig" ile
ilgili iddialari aragtirmak lizere, Saflik-Bakani Sayin Dr.Yildirim AKTUNA'n1n
Bnctliflinde; Saflik Bakanlifi yetkilileri, Tiirkiye Bilimsel ve Teknik Aragtir-
ma Kurumu Bagkanlifi, Tirkiye Atom Enerjisi Kurumu Bagkanlidi ve gesitli Uni-
versitelerden katilan uzmanlarin olugturdudu bilimsel kurul, bir dizi toplan-

tinin yanisira bilgede incelemeler yaparak gesitli aragtirmalar baslatmistir.

Bu kurulun aldifyr kararlar dogrultusunda; radyasyondan etkilenen Artvin,
Rize, Giresun, Trabzon, Ordu ve Edirne illerinde son 10 yilda ortaya gikan
BiitEA- *Ldsemi ve Tiroid Kanserleri® bdlgedeki hastanelerin, Ankara ve Istanbui!’

daki Onkoloji merkezlerinin kayitlarindap arastirilmistair.

Ayrica kazamin oldugu tarihten saonra b&lgede g&riilen dodum kémplikasyan—

~tzrrhda-bir artis olup olmadifi da arastirilmistar.

Her iki arastirmanin sonuglari ekte sunulmustur. Bunlarin dlglnda adi
gegen 6 il ile referans bilgesi olarak Adana'da baslatilan kanser agirlikly
saglik taramasi ve radyasyondan en gok etkilemen Rize ilindeki hematolojik
tarama galigmalari devam etmektedir. Bu galigmalarin scnuglari da Mart 1993'ten

itibaren alinmaya baglanacaktir.
Sonug aolarak;

’?féugﬁﬁefkadar4yabiléh-éfé$tirmalara gore kanser ve dogumsal anomaliler ile
. ‘radyasyonun iliskisini Eftaya koyabilmek mimkin olamamigtir.
Bununla birlikte; bu aragtirmalarin &nimizdeki yillarda meydana gelebile-

cek saglik problemlerin ortaya gikarilabilmesi igin devam ettirilmesi ve saflikli

galigan bir kanser kayit sisteminin olugturulmasi gerektifi ortaya konmustur.

Agafida imzasi buluman bilimsel kurul iyelerince "radyasyunun mimk{n gl-

dugu kadar az alinmasi gerektidi" prensibine giire

lendirmesi yapildiginda, bu tir bis nikkleer kaza durumuadz, 119111 kuruluslarln

radyasyon dlglmleri ve takipleri dofrultusunda halkin bllgllEﬂdlrllmESl/iDZElllk




2183

le gida maddeleri ile ilgili olarak kigilerin almas: gereken miktarlarin belirp-
lenmesi, efer sakinca bulunuyorsa hig tilketilmemesi konusunda halka etkili du-
yurular yapilmasi,radyasyonun cinsine gore etkisini azaltabilecek Snlemler var- *
sa bltln iletisim yBntemleri kullamilarak toplumun bilinglendirilmesi gerektigi

kanaatine varilmistair.

..‘“ . i ﬁiw R,
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Ekler

1.Kaza sonras1 Tiirkiye'de goriilen radyoaktif etkilenme

2.Cernobil niikleer santral kazasimin Dogu Karadeniz Bélgesi ve Edirne
illerindeki 16semi ve tiroid kanseri olgulan iizerindeki etkileri

3.Cernobil kazasi sonras: patolojik dogumlarin aragtirilmasi i
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Cernobil Niikleer Santral Kazasinin Tiirkiye'deki Etkileri

26 nisan 1986 tarihindeki Cernobil niikleer santral kazas: sonrasi
Tarkiye'nin Trakya Bélgesi 3 mayis 1986 tarihindeki saganak yagmur ile
birlikte etkilemistir. Dogu Karadeniz Bélgesinin etkilenmesi ise 7-9 May1s
1986 tarihlerinde olmustur. ’

Bolgeye ait dogal radyasyon dtizeyleri 8-10 mikro rontgen/saat normal
dtizeylerinden ylikselmeye baslayarak, 4-5 mayis 1986 gtinleri 30-50 mikro
réntgen/saat'lik diizeylere ulagsmistir.

En ytiksek radyasyon dtizeyi 150 mikro réntgen/saat olarak Bati1 Kara-
deniz kiyisindaki Karasu bélgesinde él¢tilmuistiir.

Bu yukselmelerin tespit edilmesi tzerine; Ankara ve Istanbul'daki
Tdrkiye Atom Enerjisi Kurumu'na bagh merkezlerde, yagmurlarla yere inen
radyoaktif maddelerle kirlenen gevresel érnekler ve besin maddelerindeki
radyoizotoplarin analizleri yapilmistir.

Bu él¢tim sonuglarina gére radyasyondan etkilenen bélgelerde tiretilen
sut, findik ve ¢ay haricindeki ttim gidalarin AT limitlerinin altinda radyoak-
tivite .ihtiva ettigi tespit edilmistir. _ ,

[-131 ile kontamine olmus sttler diger Avrupa tilkelerinde oldugu gibi
peynir yapilarak I-131 yok oluncaya kadar bekletilmistir.

Dogu Karadeniz Boélgesinde turetilen bir miktar findikta bu sinirin
asildig: belirlenmigtir. Bu findiklarin aktivitelerine gore tasnif edilerek ihrac
edildigi anlasilmistir.

Cay urtnuinde ise; ¢ay paketleme fabrikalarinda kurulan 6l¢tim sistem-
lerinde aktivitelerine gore caylar tasnif edilmis ve 12,500 Bq/kg'hk limiti
asan 1986 uriinii radyoaktivite ile kirlenmis 58000 ton ¢ay, Cay-Kur depo-
larinda muhafaza altina alinmistir. Bu c¢aylarin 35456 tonu gomulerek
imha edilmistir.

Bugtine kadar yapilan dlglimlerde elde edilen en ytliksek radyasyon
degerleri 1986 yilina ait degerlerdir. 1987 yilindan itibaren radyasyon
degerlerinin hizla diserek dogal diizeylere indigi tespit edilmistir.

1986 yilinda kazay1 takiben; Trakya ve Dogu Karadeniz Bélgelerinde
yasayan insanlanmizin aldig: radyasyon dozu 59 milirem , diger yérelerde
yasayan insanlarimiz i¢in radyasyon dozu 50 milirem olarak hesap-
lanmistir,




9 [2933

CERNOBIL NUKLEER KAZASININ DOGU KARADENIZ BOLGESI VE
EDIRNE ILLERINDEKI LOSEMI VE TROID KANSERi OLGULARI . )
UZERINDEKI ETKILERI iLE ILGILI RAPOR

Artvin, Rize, Trabzon, Giresun, Edirne illerinin tiimu ile Ankara ve
Istanbul 'daki Onkoloji merkezlerinden yukandaki illeri kapsayan 1983-1992
yillarina ait biittin kanser kayitlan incelenmistir. Bu yillara ait 16semi ve ti-
roid kanser olgulari toplanmis yillara gére ayrnlarak degerlendirmeye
alinmistir. (Tablo 1)

Cernobil niikleer kazasi 6ncesi ve sonrasma ait kanser olgularinin
karsilastinlmasi, yillarin 1983-1986 ve 1987-1992 olarak iki gruba ayrilmasi
seklinde yapilmistir. >

Verilerin degerlendirilmesi ile bolgedeki 16semi insidansinin ytizbinde
1.8'den ytizbinde 2.6'ya, tiroid kanserlerinin ise ytizbinde 0.1'den ytizbinde
0.4'e ¢itkmug oldugu gézlenmistir. (Her iki insidans i¢in p<0.05) (Tablo 11-111)

Kanser olgularimin yillara goére dagilimi géz éntine alindiginda, 16semi
insidanslannin 1983 ve 1987 willan arasinda dtizenli bir artis gosterdigi,
1987-1989 yillar1 arasmda bir azalma, 1990-1991 yillaninda artma ve 1992
yiinda ise tekrar bir azalmanin ortaya ¢iktigi gériilmuistiir.

~ Tiroid kanseri insidanslarimn yillara gére dagihmina bakildiginda da
1988 yilinin sonuna kadar insidansin ytizbinde 0.3Un altinda seyrettigi,
1989'da ise yuzbinde 0.56 ile sicrama yaptigl, daha sonraki yillarda ise
0.5'in altina dustiga gézlenmistir.

Lésemi ve tiroid kanseri olgularininséz konusu yillar i¢in , illere gore
insidanslan tek tek hesaplanmistir. Buna gére Trabzon ve Giresun illerinde
16semi insidansinda artis oldugu; buna karsilik Artvin, Edirne, Ordu ve
Rize'de artig olmadig: saptanmistir. Tiroid kanserinde ise Trabzon, Ordu ve
Rize'de artis oldugu; Artvin, Edirne ve Giresun'da artis olmadig:
gézlenmistir. Kayitlanin 6énemli bir miktarinda 16semi ve tiroid kanserinin
tiplendirmesi ile hasta yaslan bulunmadigindan bu konular degerlendirmeye
alinmamugtir. Tiroid kanserleri i¢in kadin/erkek dagilimi esit olarak bulu-
nurken 16semi i¢in erkekler lehine 1:1.44 oraninda bir fazlahk gorulmustur.

(Tablo IV)

Yorum:

Verilerin yillara gére dagilimi incelendiginde, kanser olgularinda genel
olarak bir artis gértilmekle birlikte dzellikle 1983, 1984 ve 1985 yillarina ait
kayitlarin bazi hastanelerde bulunamamasinin bunda etkili olabilecegi
distindlmektedir. e
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Tirold kanserlerinde radyoaktif etkllenmeye hagh artiy 7 8 yildan dneé
ortaya ¢ikmamaktadir. Bununla ilgili veriler énimiizdeki yillarda ortaya
¢ikabilecek artis:i gézlemleyebilmek tizere toplanmistir. Kazadan 3 yil sonra -
tiroid kanserlerinde ani bir artis, daha sonrada hafif bir dugtis gérulmesi,
ustelik engok radyoaktif fyot artigi saptanan Edirne'de tiroid kanserinin art-
mamig olmasini, buna karsihk radyoaktif tyot diizeyinin fazla yukselmedigi
Trabzon, Rize ve Ordu'da 11 kata varan artislar gorilmesini Cernobil
kazasina baglamak muiimkiin degildir. '

Lésemi olgulannda ise 5 yildan sonra diizenli bir artis gériilmesi bekle-
nirken aragtirma sonuglanmiza gére 1987 yilinda bir sigrama, daha sonra
1990'a kadar digusg ve 1991 yilinda ikinci bir sigrama ortaya ¢ikmistir. Ka-
zadan sonraki 6. yil olan 1992'de ise yeniden 1986 yili degerlerine
donuilmigtir. Bu dalgalanmalardan da gériildiiga gibi radyasyonun ldsemi
yapic etkisini ortaya koyabilmek ¢ok gtictur.

En ¢ok radyoaktif sezyum artigmmn saptandify Rize'de 16semi olgu-
larinda artig gértilmemesi, buna karsilik Trabzon ve Giresunda 2.5 kat artis
ortaya ¢ikmasi da diger bir celiskili durumdur.

Trabzon'da her iki kanser tiiniinde de gorilen dramatik artis, Karadeniz
Teknik Universitesi'ndeki Onkoloji merkezinin iglerlik kazanmis olmasina
baglanabilir.

Bunun disindaki biittin ¢eliskiler hala kanser kayitlarina yeterli 6zenin
gésterilmemesinin bir sonucu olabilir.

Sonug olarak;

verilerin yillara gére dagihmi incelendiginde, kanser olgularinda genel
olarak bir artig gériilmekle birlikte, yapilan genis kapsamh arsiv taramasina
ragmen heniiz diinya lésemi insidansi olan 4/100.000 rakamina
ulagilamamg olmasi, ortaya ¢ikmasi muhtemel 1/100.000'in altindaki bir
artisin gérulmesini olanaksiz hale getirmektedir. Bunun yanisira bugiinkii
tekniklerle kanserin radyasyona bagh olarak mi, yaksa baska bir nedenle mi
ortaya ¢iktifimi gdstermek mimkiin degildir. Bu nedenlerle radyasyondan et-
kilenen illerde baslatilan kanser agirhikh saghik taramasna titiz bir sekilde
devam edilmektedir. Bu konuda ¢esitli Avrupa tilkeleri ile bilgi alis verisine
gecilmistir. Avrupa konseyi'nin baslattifi bir proje ile teknolojik igbirligine
gidilmesi planlanmaktadir.

Ote yandan Tiirkiye ¢apinda baglatilan "Aktif Kanser Kayit Sistemi”
projesi ile de dntimiizdeki yillarda daha saglikli sonuclara ulasilmas: hedef-
lenmistir.

Kanser Savag Dairesi Bagkanh
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- ANA Gocuk Sague
- VE AlLe PLANLAMAS

Qn, MG@rCiz@"«:l\

CERNOBIL KAZASI iLE PATOLOJIK DOGUMLARIN
KARSILASTIRILMASI

1986 yilinda meydana gelen Gernobil kazasindan sonra olusan radyasyon
bulutlarinin tUlkemizi de etkileyip etkilemedigi konusunda bir dizi inceleme
yaprlmigtar.

Bu incelemeler, &zellikle rcdyosyondqn‘en gok etkilenmesi ihtimali
olan Dogu Karadeniz Bslgesi ve Edirne illerinde yogunlagmistar.

Ana Cocuk Sagligi ve Aile Planlamasi Genel Mudurlogu olarak, sszu edi-
len bslgedeki 5 ilde (Ordu, Giresun, Trabzon, Rize ve Artvin) ve Edirne‘de
1984-1988 yillari arasinda meydana gelen dogumlar incelenmigtir.

Bilindigi gibi &zellikle erken embriyogenez dsneminde olusan en yaygin
konjenital anomali ndral tup defektleridir (spina bifida, anensefali, en-
sefalosel...). Etyolojisi tam bilinmemekle berdaber hem genetik hem de cevresel
etkilerden dolaya olusmakta radyasyonun en Snemli etkenlerden biri oldugu dog-
rultusunda konitlar bulunmaktadir.

Gernobil kazasindan sonra dogumlarda fcdyasyon etkisiyle patolojik bir
durumun ortaya ¢ikip gikmadigini incelemek omaciyla adi gegen illerin Saglik
Mudurlukleri araciligiyla 1984-1988 yillari arasinda meydana gelen dogumlarda;

- Malforﬁosyon oranlara,
01U dogum oranlarz,

~ PrematUrite oranlara,
Dusuk dgirlikliy dodum oranlari illere ve yillara gdre karsilastirmaly
olarak ele alinmigtar.

Tablo l'de (Ek 1) g8ruldugu gibi 1984-1988 yillari arasinda olusan dogum
larda gérilen by dsrt patolojik durum grafik ve yUzdeler halinde verilmistir.

Her dért durumda da gézlenen egimde . anlamly bir de-
gigim bulunomamistir. Olu dogumlar trendindeki dusts, dodum sayisindaki dugus-
le paraleldir. Tablo II'de’.de (Ek 2) goruldugu gibi yillara gére bildirilen do-
gum sayisinda bir dusme s&z konusudur. Bunun buytk oranda bildirim hatasindan
kaynaklandigyr tahmin edilmektedir.
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Dusuk dogum agirlikli ve prematiire dogum oranlarinda hafif bir yUkselme
izlenmektedir. ' v . Bu durum Ug nedenle orta-
ya gikabilir:

1. Tesbit edilen dogum sayisina oranla bu tip gocuklarin daha fazla tesbit
edilmesi ve bildirilmesi, Ge Y

2. Yillara gdre saglik hizmetlerinin etkililiginin ve yayginliginin artma-
s1 ile tesbit fazlaliga,

3. Gernobil olayindan sonra yerel saglik kuruluslarinin konuya duyarli hale
gelmesi ve bu tip cocuklarin daha fazla tesbit edilmesi,

Tablo III'de (Ek 3) illere gére DDA'li vakalarin dagalimy verilmistir. Tab-
loda gérulen en belirgin 8zellik il nufusu ve bildirim oranlari yillara gére de-
gerlendirildiginde bariz bir degisimin olmadigaidir. Vaka sayilarindaki dalgalan-
ma ile Cernobil olayi,argsinda zaman baglantisinin olmadig:r da gszlenmektedir.
Ulkemizde ycpllonvgéxﬁf}ggebek orani ¥ 7 civarinda bulunmustur. Tabloda en yUksek
noktada gdrulen Edirne'de bile bu oran % 2.5'tur.

Tablo IV'de de (Ek 4), Tablo III'deki duruma benzer bir g&rtntm vardir.
En yUksek prematur oraninin gergeklesmis gdrundugu Giresun (1985)'da oran % 4.4'
tir. Ulke ortalomasi bulunmamakla birlikte prematir dogum oraninin % 4.5-8 arasin-
da oldugu tahmin edilmektedir.

Tablo V'de (Ek 5) gsrilen malformasyonlu oranlarinin yillara dagilimi da
yine Cernobil kazasi ile baglantisiz gorunmektedir. Kesin rakam bulunmamakle bir-
likte malformasyonlu vaka sayisinin % 1.5 civarinda oldugu gdz®niine alinirsa, Tab-
loda en gok olarak gdrtnen Edirne (1985) 'de malformasyonlu orani %o 8'dir.

Son olarak Tablo VI'deki (Ek 8) 6lu dogumlarin dagilimina bokildiginda
Gernobil olayindan bagimsiz bir gsruniom ortaya g¢ikmaktadir. Yillara gére olusan
azalma edilimi ise, bildirilen dogum sayisinin azalmasindan ve/veya saglik hiz-
metlerinin daha yaygin ve etkin verilmesinden kaynaklanmaktadir denilebilir.

Lonu¢ olarak illerden gelen kayitlara gsre dogumlarin ve patolojik durum-
larin Gernobil kazasiyla ilgisinin olup olmad1§i incelenmeye galisilms ve ve-
rilerin, Cernobil ile dogum patolojileri arasinda ilgi bulunmadigina gosterir
ydnde oldugu, ancak bu sonuglarin (verilerin niteliginden duyulan kusku nedeniyle)
kesin oldugunun s8ylenemeyecedi kanaatine varilmistar. :
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CERNOBIL FACIASININ TURKIYE'DEKi ETKILERiNi ARASTIRMAK i :
|
FACIA iLE iLGiLi GER(}EKLER: VE SORUMLULARINI ORTAYA CIKARMAK
I , ‘
ZARARLARIN TESPiTi VE GIiDERILMESi iCiN ALINACAK. ONLEMLERI ‘BELIRLEMEK : ; .

AMACIYLA KURULAN ( 10/77 78, 82, 84 ) ESAS NUMARA.{I_
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' - - TURKIYE BUYUK MILLET MECLiSt e
CERNOBIL FACIASININ TURKIYE'DEKi ETKIiLERINI ARASTIRMAK, FACIiA ILE
ILGiLT GERCEKLERI VE SORUMLULARINI ORTAYA CIKARMAK, ZARARLARIN
TESBiTi VE GIiDERILMEST ICIN ALINACAK ONLEMLERT BELIRLEMEK
AMACIYLA KURULAN (10/77,78,82,84) ESAS NUMARALI
MECLIS ARA$TIRMASI KOMISYONU BASK&NLIGI'NIN RAPORU
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$.5.C.B."nde Kiev sehrinin 130 km “kuzeyinde Kiev Baraj
6olu'niin. ‘kiyisindaki. Cernobil yer1e§1m bo19es1nde bulunan "Kemo :

CERNOBIL FAC1ASI

Briskaya " nikleer santralinin 4.iinci unitesinde 26 Nisan giinii '

bir reaktdr kazasi1 meydana gelmistir. ;
i

28 Nisan giini isveg.erken uyari ikaz iétasyohTar1 taraf1ndan;
tespit edilen radyoaktivite yikselmesi {izerine yetk111%erce}
sebebi arastirilmaya baslanmis ve bu durum Gzerine 30 Nisan [1986 |

gunl Sovyet yetkililer Cernobil kazasinin meydana ge1di§ini.qumya';,jé

kamuoyuna ag1k1amak-zorundé kalmislardar. ;
) [

Bu duyuru iizerine, Tirkiye Atom Enerjisi Kurumu
Bagskanl1§1'nca, (TAEK) badlir kuruluslarindan, ve mobil
ekiplerinden gelen radyoaktivite 61¢iim sonuglarini degerlendirmek

ve gerekli haberlesmeyi saglamak lizere aralikspz 24 saat

¢alisacak sekilde tedbirler alinmistir. Devlet Meteoroloji igsleri
Genel Miudiurlugd ile i19gili Kurum arasindaj tesis edilen
koordinasyon sonucunda; radyoaktivite yikli bulutun {lkemizid
éncelikle Trakya Bdlgesinden baslayarak etk111yeceg1 teispit
edilmis ve mobilize ekipler aninda Trakya'ya sevk: edilmistir.
Ayrica, TAEK tarafindan Mayis 1986 ayindan 1q1baren Silahl1
Kuvvetlerimizin imkanlara da kullanilarak Turk1ye nin her
tarafinda havadaki radyoaktivite é&lgimlerinin punde iki ‘defal
yapilmasi ve sonu91ar1n1n deger1end1r1lmes1 sag1anm1§t1r

) : s Sy
CERNOBIL FACIASI ILE iLGilLi GERGEKLER VE ALINAN GNLEMLER

A o
Tirkiye'nin Etkilenmesi ve 6nlenmler , i .

Radyoaktivite yikli bulutun meteorol jik k0§u11am' ,f

¢ergcevesinde hareketinden .meydana gelen etkilenmeler sonucu,
Trakya Bdélgesinin 3 Mayis 1986 gini radyoaktiF bulutum ktki

a]an]na girdigi béigeye onceden sevk edilen ekipler tarafandan
tesbit edilmigtir. TAEK tarafindan halk ve g¢evre| sagliginin
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korunmasina yénelik gerekli énlemler alinimistir. Trakya |
Bolgesinde bu caligmalar devam ederken; radyoaktif bulutun 7-8
May1s tarihlerinde Dodu Karadeniz Bolgesini etkiledidi Silahli
Kuvvetler tarafindan tesbit edilerek ilgiliéKurum haberdar
edilmistir. Bu durum lzerine Dodu Karadeniz ve Trakya
Bélgelerinde : - S
: : . |
- Havadaki radyasyon diizeyleri tesbit edilmis ve &lciilen dederler |
TAEK Bagkan11§1'na bildirilmistir., o : ‘ P
: | i :
Ainan igme vie.
ke analizlerjii

R

- Ybrelerden alinan’ ‘ot, siit, baraj géllerinden al
kullanma sulari1 ile toprak numunelerinin radyoaktivi
TAEK 1aboratuvar1ar1nda yapilmistir., ‘

e

s L Lo i HER :

S6z konusu degerlendirmeler sonucunda TAEK taraffindan J?Tham§lﬁ

her tirlit tedbir, Radyasyon Gilvenli§i. Tuzidii uyarinca halk igipr

misaade edilen 500 milirem'1ik doz sinirint agmamak.’ lizere, !

belirlenmistir., ' _ S R
: |

Yukarida da belirtildigi gibi 3 Mayis 1886 giini Edirne

yoresinin sadnak vyadmur ile etkilenmesi Gzerinﬂ TAEK tarafindan

belirlenen asagidaki onlemler, TRT ve Anadolu jans1 araciliyla . |

duyurulmus, Edirne Valilidi tarafindan alinmistar. : '

- ‘Halkin ya&mur aTt{nda kalmamas1,

- Gamurlanan ayvakkab1 ve elbiselerin akan su a1T1nda yikanmas1,
- Sebze ve Meyvalarin bol akan su jle yikandiktan sonra yenmesi,”;

- Blyukbas hayvanlarin radyoaktif vyadistan etkilenmis otlars |

yememesini saglamak lizere ahirlarda tutularak suni yem ve samanla -~

beslenmesi.
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Turkiye Radyasyon Giyenligi Komitesinin Kurulusu !
S A |

|

Kazanin diinya ¢apinda biyik boyutlar gaster%esi 02er1n§m;

- -

konunun -bir hiikiimet yetkilisi tarafindan takip edilmesi | igin
Basbakan'in emriyle 26 Mayas 1986 tarihinde;yani-quadan bir ay |
sonra Sanayi ve Ticaret Bakani'nin BaskanT'vginda " Tirkiye :
Radyasyon Givenligi Komitesi " kuru1mu§tur('%om?te Uyelerii '

Basbakanli1k, Tirkiye Aton Enerjisi Kurumu, Hazine ve Dis Tﬂéarei,§ o

Mistesar11§1, $Sadlik Bakanli§a, Disisleri Bakanl1g§1, igisleri |
Bakanl1§1, Genel Kurmay Baskan11§1, Taram Orman ve Kby tisteri |
Bakanl1§1, Kultiur ve Turizm Bakanliklari ifle Cevre Genell - |
MUdirligi'niin yetkililerinden teskil edilmistir. : 3 P
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29-Mayis -tarihinde yapilan ilk Komite Top1adt1s1nda' Turklyg;':f
Atom Enerjisi Kurumu'nun sundugu verilere oref bir bu1ten;;
hazirlanarak, toprakta ve gidalarda insan sagli3ina zarar1ﬁ*i'
seviyede radyoakt1f k1r1enmen1n mevcut olmadi1§1 e11+t11m1§t1r. "”:

3 Temmuz gﬁnu'KOmitenTh ikinci top1ant1s1n$a' Genel Kurmay;!'
Baskanli1g1'nca 6lgimlere bir siire daha devanm ed1”mes ne, u1kkm1zeJ;;
komsu lilkelerde mevcut niikleer reaktdrlerde meyqanﬂ gelecek b1r,'j
kaza sonucunda havadaki radyoaktivite artislarini derhal tbsp1t ;
edebilecek. Radyasyon Erken Uyari Sisteminin kuruﬂma§1na, Tehlike
Durumu.’ ‘Planinin hazirlanmasina, ihracat ve 1tha1at¢a Radybsyon
dan Ari: 8e1ges1 duzen1enmes1ne, karar ver11m1§t1r,h | g

‘Komite' de a11nan kararlar g¢erg¢evesinde; yat1r1m1ar1
hizlandirma fonundanh tahsis edilen &deneklerle, Radyasyon ErkeﬁAi
Uyari Merkezlerine a1t gerek11 cihazlar .satin a11nm1§t1r. S

Ayrica, G1resun da 1k1'adet ve izmir'de bir adet analiz | &

laboratuvarn hizmete*a11nm1§t1r. .

lhracatta  aksamalara neden olmamak izere izmir, Giresun,
istanbul, Ankara, Mers1n, Gazijaptep'de ihracatgr Birlikleri
biinyesinde gérevlendirilen i1gili Kurum UzmanTar1nca, ilkemizde
tretilen gida ijhrag¢ Urinlerinin radyasyon &lgimleri. yap11m1§ ve
g¢esitli Ulkelerin g¢ok farkli1 dederlerde olan radbasyon Timitleri
gozoniine a11narak Radyasyondan Ari Belgesi dizenlenmesi h12met1j

surdiriaimistiur.

g1da maddelerinde yapilan radyasyon 6l¢imleri ve nan
numunelerin radyoakt1v1te analizleri sonucunda |lilkeye sine

izin verilmigtir.

L . A S PR
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fthalatta ise, i1g9i1i.Kurum Uzmanlarinca, gimriklere ?elem;-
al
gir i
I
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_ TAEK taraf1ndan Cernobil Kazasini1 takiben llkemizde iiretilen
ety st st {dridnleri,balik ve m1dye1er,l cay, adagay1,
'1h1amur sumak, mahlep, tiitin, anason, c¢esitli baharat1ar, sebze
ve meyvaTar, findik, ot ve mercimek samani gib1abutun drinlerde
vapilan radyoaktivite analizleri sonucunda, find1k, kekik, sayy
mahlep ve mercimek .samaninin radyoaktivite ihtiva ettigi Eesp1n
edilmis ve besin “Zincirinden en az dozun a11nmbs1§191n Avrupa
Topluludu, Dinya Sadlark Teskilata taraf1ndar kabul ed11eq
kriterler ve Radyasyon Giivenligi Tuzugdu Hukum1er1 uygu1anm1§;1r.;

TAEK tarafindan’: Cernob11 Kazas1 ,sonras1nda vapilan butun
6lglimlere ve alinan onlemlere iliskin b11g11qr 1988 ve 11993
yi1llarinda yayimlanan ™ Tirkiye'de Cnrnob11 Sonrasi Radyasyon ve .
Radyoaktivite O6l¢imleri ™ dsimli (Rapor I-I1) dokumanVarda;q
verilmistir (Ek-1, Ek-2) :

% ~ .
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LT 3“;

%\-uo. g IV



Cernobil Kazasindan sonra Dodu Karadeniz
etkilenmesini takiben vyérenin en onemli ki iring
temel gida maddesi sayi1lmayan findik ve cayin etkilendigi ilgili
Kurum tarafindan tesbit edilerek gerek]i 6n1em1er§ alinmistir.,
Kamuoyunun il1gisini g¢eken findik ve gay iriinlerine ait: TAEK
tarafindan yapilan ' 6lg¢iim sonuglari Ek-2'dekj dokiimanda yeralmak
tadir. o o7 : i

Findiklarimizda 6lciilen -aktivitenin AET Ulkelerinin:ithalat !
icin kabul ettigi 600 Bq/kg 'l11k &1hirin izerinde oldugu ancak’,
Dinya Sagl1k Teskilati'nca belirlenen 2000 Bq/kgl 11k sinirin gok
altinda oldudu tespit edilerek, ithalatinda dedisik limitler
uygulayan Ulkelere aktivitelerine gére tasnif§ edilerek iJhrag
edilmigtir. Bu amagla, Fiskobirlik binyesiinde bir :Gama
Spektrometrik Analiz Laboratuvars kurulmustur. ; , Dl

i

: T N
- Gay Urdnu i¢in ,ﬂﬁAEK tarafindan, ¢ayin sivi halde tiketiten;
tali g1da madde's'i" -olmas1, sivis halinin koentrol a1t1md$?
tutulabilmesinin mimkin olmamas1 nedeniyle kati hali olan kurqﬁrw,
¢ay ig¢in- midahale seviyesi .belirlenmesi .uygun'gﬁru1mU§th.fBg?g!
nedenle, -insan sagligina zarar vermiyecek bir miidaHale seviyéesi | -
olan 12500 B8q/kg'17k ‘Timitin belirlenmesi ligin gézoniinde
bulundurulan hususlar Gzetle sboyledirys |

- AT tarafindan goguklar ve hamile kadinlar ig¢in| sit tﬁketiéinde..g-
kabul edilen 370 Bq/L 1imiti esas alinmistir. i i f

-~ Lokg'lik kuru say ile yaklasik 33 litrelik koyu bir dem elde
edildi§i arastirilarak bulunmustur.

: H b :
i A

|
| ; :
- Kuru g¢aydaki aktivitenin'témam1n1n deme gegtiéﬁ,vamsax1lm1$t1f
| ; :
- Demin sulandiriTmadan titketildigi kabul edilmisgtir. TR

..., Bu kabullerden hareketle TAEK tarafindan 33 1itrelik demdeki: - |
toplam- aktivite konsantrasyonunun AT tarafindah kiabul edilen .
insan sagli§ina zarar vermiyecek 370 Bq/L"1ik 1himit3 asmiyacaki .
§eki1deff”kg'11kfkuru_Qaydaki toplam aktivitenin 12210 Bq oldugy |
hesaplanmistir. Bu deder AT yénetmelikleriyle uyumu sa§1amék§
Uzere 12500 Bq/kg olarak kabul edilmistir. Deme belirli oranda sui!
ilave edildigi ve yapilan arastirmalar sonucu deme % 60 civariinda *
aktivitenin gegtigi gergeginden hareketle 12500 Bq/kg‘11k Timiti,:

cogcuklar ve hamile kadinlar igin benimsenen 370 [Bq/L Timitinden:

¢ok daha giivenli oldudu kabul ediTmistir. Bu miidaHale seviyesi AT,

ve FAD mevzuatlarinda yer almigtir.
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Cay 1Isletmeleri Kurumuna ait g¢aylar pake%]eme a§amas1nda

TAEK tarafindan kurulan 6lg¢iim sistemlerinde aktivitelerine. ‘gore *
tasnif edilerek 12500,Bq/ kg dan vyiiksek aktiviite ihtiva eden
caylar Cay Kurumuna a1t depolarda muhafaza altina alinmistir.
Gzel kuru1U§1ar1n rettigi g¢aylar ise o6rnekTeme metodid” §7le.
piyasadan numune alinarak o6Tlg¢ulmis ve denet1m1er1 i1gili Kurum
tarafindan yapiimistar. L i :

{ t t

. v 1 :
] « . . ¥

CERNOBIL'IN TURK HALKI OZERINDEK: ETKILERT

. Qernobi1'kazé$ﬁhdan étki]enen tilkelerde finsanlar 4,a¢rﬂ;
.yoldan 1sainlanmaya maruz kalmistir: i 4
. - i

i

——Radyoaktif buluttan 1sinlanma.

s _ |
, ——Bu1uttak1‘radyoakt1f maddelerin solununm yoTuy]a vicuda
girmesi nedeniyle 19 1sinlanma. ! )

3 : ‘
—Toprak uzerunde toplanan radyoaktif mabdeTerden dis

1sinlanma. : | » ‘

! ;
—Radyoaktif maddelerle kontam1ne o]mu§ bes1n madde]er1n1n'

sindirimi yoluyla i¢ 1§1n1anma. :

Cevredeki radyoaktivite dg¢in toplanan veriler: iite her
radyoniik1idin gevre iginden insana transferini belirleyerek TAEK
tarafindan yapilan doz hesaplarinda matematik -fodel¥ern
kultaniimis ve Turk halkinin y1111k sit tuket1m1 bebek1er§191n,
200 kg/y11, vetiskinler i¢in 125 kg/y11, sebze ve mera tiketimi
bebekler 191n 15 kg/y11, yetiskinler 191n 250 kg/y11A et tuket1m}’
bebekler ig¢in 3 kg/y11, vetigskinler ig¢in 40 kg/y11; unlu mamut ¥
tiketimi bebekler i¢in 5 kg/y11, yetigkinler ig¢in 20q kg/y11| gagi}
tiketimi bebeklerde 0, yeti§kin1erde 1 kg/y11| olarak dikkate !
alinmistir. Bu miktarlar doz hesaplarinin guven111r'o1mas1’191ﬁ
Tirk insaninin gergek tiketim deger1er1n1A gok lizerjinde
tutulmustur, Bu hesaplamalar sonucunda; Turk1t |1nsan1ar1n1n

‘kazadan sonraki i1k y11 iginde maruz kaldiklars "Kn§1se1 Etk1n
Doz Egdederi™ 0.500 mili sievert, 0-1 yas arasi bebeklerin etkiH
Tdoz e§deger1 ise, 0.147 mili sievert olarak tesbit e411m3§t1r.

Turk1ye nin. Trakya Bélgesinde Bulgaristan, Yunanistan sinir1
boyunca bir kisim ile Dogu Karadeniz BoLgesi'n1n baz1gy
kesimlerinin radyoaktif bulutun gegisi siiresince fazla yagmur'
almas1 nedeniyle bu b&lgelerde kontaminasyonun idiger bélgelere
gére yiuksek oldugu belirlenerek, bu kesimlerde yasayan 100.000




)

‘s

o

kisilik bir grup i¢in TAEK tarafindan ayr1ca.radyas;on?d6za;'

‘hesabt yapiimis ve '100.000 kisilik kritik gruptak

bebeklerin 0.350.mi1i sievert, yetiskinlerin 0.594 nilj siévd?g

esdeder doza maruz kaldiklari tesbit edilmisgtir.

_ Bu doz deéérindénzhérek§i1é, TAEK taraf1ndan Cer
nedeniyle ortaya ¢tkabilecek kanser® riski
hesap1andf§1nda;f>krﬁtik bélgedeki 100000 kisilik K

igin; yetiskinlerde 50 y1lda yaklasik 1 &lim (0.

g¢ocuklarda 50 yilda vaklasik 0.08 yani 1'den az sayid

61um/50 y11), bebekierde 50 yilda yaklasik 0.00

¥11) yani 1'den ¢ok az sayida olmak ilizere ihmal edile !
da 61im beklenmektedir. Ayn1 grubun lireme 9a§1ndakiinﬁfusuiiggd

50 y1lda 0.1 kusur1u;doéumubek1enmektedir.

Tirkiye gene1iﬁ&e'"ﬁUfﬂgﬁH' 1986 yilinda 52 milyon oﬁgg“;vg; I
kabul edilerek; Cernobil'den dolay1 .yétiskinlerde 50 y11da;2,§$w.““
d1dm, ¢ocuklarda 50 y1lda 36 -61iim, bebeklerde jse 50 y1lda 3 &1lim:
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beklenmektedir. Ureme ¢adindaki nifus i¢in beklendn kusurlu dpéum;

sayisi1 ise 50 yi1lda 63 diir, yani yi1lda 1.2'dir.

50 y1Jj1k gelecek bir dénemi. kapsayan risk

bulunan. bu sonuglar, yalniz baslarina bir anlam [ifad
Bunlarin;anlaml1 olabilmelerj Tirkiye genelinde dil§er
beklenen kanser 61umi sayilari ile mukayesesini gerek
Turkiye genelinde blitin dijer sebeplerden dolayph vy
kanser olimi jle yilda 150000 kusurlu veya erken dodu

hé

Eirmektedir.

saplari | ile:
e etmezler..
sebeplerden

11da 26500
bek]enpe&-

tEdir. [ '

v | o hie

Tirkiye genelinde Cernobil nedeniyle beklenen| yi1lda 1.2 Tik:
kusurlu dodum sayisi ile diger sebeplerden beklehen kusturlu

dodum sayi1si mukayese edildiginde vaklas1k 150000 '1

e 1 oldusu-

fonucuna“varilmistir. Hatta kritik bolgede klazadan en§90k< §
etki1enenakritik grup i¢in beklenen kusurlu dodunm say1s1 da

150000 nin yaninda ihmal edilecek kadar kiiglktiir,

de anlasilacadts iizere Cernobil kazasinin . etkillerinden dolay1 !

beklenen &1iim veya kusurlu dodum sayilari kab
sinirlarin g¢ok altinda tesbit edilmisgtir,

_ Tirkiye gene1i‘t$bfi radyasyondan dolayi 1 nmj
doza maruz kalmaktadir. .Bu “tabii radyasyon dozu r
625 61im beklenmektedir. « o : ’

Yukarida 6zet olarak verilen Qernobi]*?h'nédéﬁ oldudu doz ve
a yayimladigsy .

risk degerleri, TAEK'in 1988 ve 1993 villaran

Bu

ul

13
ede

dékimanlarin Komisyonumuzca incelenmesi sonucunda elde

(Ek-1, Ek-2),

UNIVERSITELER VE SAGLIK BAKANLIZI'NIN CERNOB I
UZERINE GGRUSLERT L

Cernobil Nﬁk]eér Santral Kazasinin Tirk halka
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bf?;zgfaflﬁermediéi alinan dozla tanimlanmistir. Bu Konuda s$§ﬁ1ﬁ
kuruluslarimizin arastirmalari, teknik sonugiarn agﬁk9a4
dofrulamaktadir. 1993 yilinda saglik kuruluslarimizan
hazirladiklary raporlar gercevesinde durum vyenideh incelendiginde
basinda ¢1kan haberlerin spekilasyondan 6te bir degeri olmadi1§s
ortaya ¢tkmisgtir. Bu ¢érgevede bilimsel olarak TUrkipe'de kanseﬁ

artigyr olacagini agiklayan bir yayin Komisyonumuzeca temin

edilememistir. Universiteler ve Saglik Bakanl1§1 tarafinda
bilimsel nite1iklg,,haz1r1anm1§ rapor 6zeﬁ1eri a§a§1da.

¥
i

verilmistir. . o

a) Hacettepe 3ﬂifgéfsitesi Tip. FakiilTtesj tarafindan hazirlanan

raporda "Sonu¢ olarak; Ulkemizin herhangi bir yerinde Cerhobi%-“

kazasina bagla kanser vakalarinda veya genetik hastaliklarda -}«
o 5 i

anlaml1 bir. art1s beklenmemektedir.

Ancak, gbrilen  odur ki gelecek 50 y11 iginde 90cuk1ar'mﬂz”;
kot beslenme ve enfeksiyon gibi radyasyondan daha 6nemﬂﬂf }
tehlikeler beklemektedir.Bunu yaninda sigara igen bir- annenin ¢ |k
veya babanin kendilerine, g¢ocuklarina ve gevrelerine

verebilecekleri zarar, Cernobil, Sonucu oluslan riske lgore
kiyaslanmayacak kadar yiiksektir. , . ; f

: - i
. Bu vesile ile daha 6nce de yasandi1g1 gibi saglik konusunda
bilimsel dayanadr olmayan haberler ve ifadelerle Turk kamuqyunu

‘gereksiz panije sokan sahis ve kuruluslari daha titiz davranmaya

davet ediyoruz " denilmektedir (Ek-3). . !
. ! ,

b) Gazi UniversitesivTip Fakiltesi raporunda 6zeit1e,"Radyo1;ojikg..:i

tetkiklerde alinan dozlar, tetkiki yapilan orga?a bagl1 olarak

degisir (Ek-4). , i

Kolon tetkiklerinde

alinan batin dozu i 5000 milirem'e kadar
'Akéﬁéer ffimfﬁdeh, o 30-40 mi1irém
Akciger filminden Tiim Viicud 323 'milirem!

Iyod-131 ile yapilan tum Vicud -
taramasinda (5 mili Curie jyod-131 13200 milirém
agizdan verilince)

o
.
| 4
i oo

Yukarida belirtilen "hususlardan sonra Uluslaranas
raporlarda Tiirkiye igin. belirtilen y1111k 60 mi'irem'1ik'ﬁﬂavef

; dozun insanlarda 1&ésemi ve malignite olusturacak kadar ~ yiuksek

dozlar olmad1§i1n1 ve Fakiiltemize bu tir yak1nda1afdan dolayn:
basvurularda art1s olmad1dint bildiririz ™ deni1mekteqir (Ek-4),
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c) Ege Universitesi 'T1ip Fakiiltesi Radyasyon 0nko1031s1 Ana'B111m
Dalr Baskanl1§1 konu ile ilgilj goru§3er1n1 bir rapor1a kamuoyunaa
duyurmuslardir.Bu raporda &zetle "Cernobil kazas1_ Tirkiye'nin
radyasyon -almasina neden olmustur.Ancak, tehlike yaratacak
boyutta b1r doz dedildir.Bu kazadan alinan radyasyon dozuna
bagli1 .kanser, genetik dedisiklikler v.b. gibi risklerde
istatiksel bir. artma beklenmemektedir " den11mekted1r (Ek- 5)

l |
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d) Trakya Universitesi iSe kamuoyunu aydinlattigr rapo
"Universitemiz Cocuk.K1ini§i'ne basvuran Hematolojik Kk
vakalarinda bir artis -izlenmemektedir.i¢ Hastaliklari Ana

Dali'na basvuran Hematolojik Kanser vakalarinda belirginl bir!
.mart1§ s6z konusu de§ildir.Tiroid Kanseri vakalarindalda bir artig

yoktun.r §ek1qnde b111mse1 goru§1er1n1 agiklamaglardyr (Ek 6).

e) Karadeniz Teknik Universitesi Rektdrligi konu ile i
goruslerini ag¢i1klad1§1 raporunda "Netice olarak; Ulken
herhangi bir yerinde. 6zellikle, caligma sah$m1z olan .Dogu
Karadeniz B&lgesi'nde . Cernobil reaktér kazasina bagli olarak
radyoaktiviteye maruz kalanTarda kanser ve dogumsa1 anomalilerde=~
ki rakamsal arti1s sadece radyoaktiviteye bagTanamaz. Yetersiz
hijyenik sartlar, yeni dogan g¢ocuk &limi sebép]er1, yetersiz

beslenme, trafik kargasasi, g¢evre kirl1il1ig§i sorunlari ile yakin

akraba evlilikleri ve bdlgenin jeolojik yapisi1 bdlgeyi radya§yon—
dan daha Onemli tehlikelerle kars1 karsiya getirmektedir. Ayrica,

Dogu -Karadeniz halkinin bu konuda yeterli bjlimsel calisma
sonug]ar1 ‘alinmadan panide sokulmasina sebep olacak durum}ar1ng
yaratilmamasina. dikkat edilmesi gerekir.” ‘seklinde pir ag1$1qm%;

vyapmistir (Ek-7). : 1

f) Ege Universitesi. Nilkleer Bilimler Enstitisi Mudirligi konuyu

teknik yoénden incelemis ve gorislerini ag1k1$d1§1 rapoqundq

6zetle asagida verilen sonuca ulasmistir.TSonug olajrak,

vurgulanmas1 gereken en 6nemli hususlardan bir tanesi kamuoeyunu

-bilgilendirmede ehil olmayan kimselerin yapt1k1aﬂ1' yan11t1c1

beyanlaran b111mse1 ve yetkili organlarca yap11ac k a@1k1amalar1a

diizeltiimesi geredidir. Diger bir husus is kanser r1§k1;
olusturmada ¢ok daha ©n siralarda yer alan silgara kullanimi, -

tarimda bilingsiz ve kontrolsiiz giibre ve ilag kullanimi, termik

santrallerin gevre etk1s1 artiklarin yapn ma1zeme1er1ndd g

kullanim1 gibi faktérlere iskin® istatistik bilgilerin eksi§i
veya hig¢ olmayisidir. Bu tur b11g11er1n, radyasyonun olusturacadl
risk tahminleri ile- karsilastirmall olarak - verilmesinin yetersiz
kuskulart bir 8l¢iide ortadan kaldiracagn 1nanc1nday1z " (Ek- 8) '
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g) Saglik Bakanligt Cernob11 Nikleer santral kazas;n1n etk1]er1
ile i19ili olarak basinin ve kamuoyunun giindemine geﬂen ”kanserhﬂ :
hasta sayisindaki arti1s"™ ile ilgili iddialari |arastirmak luzer«“»?j
olusturdugu bilimsel kurul arastirmalarini 'Cernoé11 Radyaslyoni! |

Kazasinin Etkilerini Dederlendirme Kurulu Raporu” l]e kamqoyum&;

a91k1am1§t1r Raporda "Bugline kadar yap11an ara§t1rma1araI goreif'
kanser ve dogumsal anomaliler ile radyasyonun iliskisini ortaya
koyabilmek miimkin . olamamistir " sonucunu verm1$t1r. Ayrica soz

- konusu raporda; " verilerin yillara gére dagilim] Fe]endiéindeg :
kanser olgularinda genel olarak bir artig goru1m ekle :birlikte |
6zellikle 1983, 1984, ve 1985 yi1llarina a1t’kay1t1ar1ﬁ baz1 .
hastanelerde ,bu1unmamas1n1n bunda etkili o]ab11eceg1f§é
disiinilmektedir. Kazadan 3 y11 sonra tiroid kanserlerinde ani bir. .
artvs; daha sonrada, hafif 'bir dusis goru1mes1J Ustelik ‘en 96”“ft
radyoaktif iyot art1$1 saptanan Edirne'de t1wo1d kanser1n1mf,;?
artmamis olmasini, buna’ karsalik radyoaktif 1yob duzey1n1n fazla
ylikselmedigi Trabzon, Rize ve Ordu'da 11 kata varan art1§1ar.
goriilmesini Cernobil Kazasina ba§lamak -mimkiin degildir
denilmektedir (Ek-9). ] -
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Komisyonumuzca, ilkemizde sadlik konusunda otoriteri 1a 4
Universitelerin Tip Fakiulteleri ijle Saglik Bakani1§i"nin konu 11?3
i1gili hazirladiklaris stz konusu raporlarin fincelenn esfiy
sonucunda; Tirk halkinin Cernobil'den kaynaklanan bir &ag11kr f
zarari1 goérmedigi, maruz kalinan bu dozlarla elecekte d rl”'"
kanser olma durumunun mimkiin gériilmedigi antasal aktadir. Turk1yepil>
Avrupa'da Cernobil'den az etkilenen Ulkeler arasindadir. P1nan-j'
dozlar dogal olarak alinan dozlarin altanda olup, bu kadarli1k bir |
radyasyon alinmasinin, kanser ve benzeri #1bbi vaka?arda :

"istatistiksel olarak anlamli: sayilarda bir artisa neden
o1acag1na" dair higbir bilimsel bulguya rast1anmam1$t1r. ; o

§ o il ' . . ‘ i
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Komisyonumuzca, 30 Nisan 1986 giini meydana ge1en Eernoﬁ11
Nikleer Santral kazasiyla ilgili biutin bilgi we belgelerin ve
ayrica i1gi1i kurulug olan. TAEK tarafindan yapilan 6le¢limler ve
alinan é&nlemlerin- detayli “bir sekilde 1nce1eﬁmes1 sonucunhda,
kazanin ortaya ¢ikardi1§1.tehlike durumu: sitasinda alinmis
tedbirler; yapilmis faa11yet1er ve sonu915r1 ozet olarak
§oy1ed1r.; P : R ; .

1. Tirkiye'nin radyoaktif bulutun tesiri alt1hda kal
6grenildigi giinden itibaren (1 May1s 1986 ) 6lgumler | ve kont
bolgelerin tesp1t1 konusunda TAEK ‘'unca mevicut olana

‘mﬁ W’#"
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sercevesinde " gerekli organizasyon yapildrak
“geg¢ilmistir. _ :

2. Silahl1 Kuvvetler, Mulki Amirlikler ve i]gi]i Békén]1kJar1é'

2w -

gerekli her tirld isbirligi saglanmistir.
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3. TAEK tarafindan ha1k1n rad?aé&éndan korunmasina yéne1ik;,ﬁ

onerilen tedbirler, Milki ve idar; Amirlikler kaHa11y1a

alinmisy |

palk. uyariimis, tehlikeler ve alacaklars tedbirler anlatilmistir.

E.44,.Cg§itli‘ydréjérde_;_m
- Havada aktivite &lcgiimleri
- Toprakta a&@iv?te:djgdm1eri

- Denizlerde aktivite 8lginleri

t

- Her tirlii gida maddéierindé aktivite o6lc¢limleri

W

-.Ithal ve ihrag¢ gida maddelerinde aktjvit

—.Uééﬁgik endikatdr maddelerde aktivite &1¢imlleri

- BuUtun vicut yiki 6l¢iimleri (insan igin)

yapilmis ve halen TAEK ve bagl1 kuruluslari tanafjndan sundUEUT

mektedir, ‘

i
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i
i

climleri

-
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| K : o
5. Komisyonumuzca yapilan tiim incelemeler ve dederlendirmeler.
sonucunda, 6l¢iilen aktiviteler ve Tirk insaninin genel gida

alrskanltklara géz ©Ondne alinarak i¢ ve dis
toplumun: bir ferdinin maruz kald1§1 hesaplanan
dederinin- genellikle Avrupa Ulkeleri dinsani
dozlardan daha disik oldudu tesbit edilmistir.

6. Ancak , g¢ok kiigiik bir bélgede yasavan kiigik
ortalamasina gére biraz daha - yiksek doz aldi1§s
Yine arastirma ve deferlendirmeler sonucunda, bu b
nin ve Tirkiye'nin 1986 daki toplam niifusu igin

" gerek kanser vakalari ve gerekse de genetik Kusur

sayilarinin, baska kaynaklardan ortaya ¢ikmasn
tipteki tahribatlara kiyasla ¢ok kiigiik ol1dugu ve

radya

birlg
anla
6lge

I

genel

10

radyasyon dozu :
arinin aldi§s

tahmin edilen:

muhtemel ayni1 |

syonlardan |

rubun 01&8';
silmistar. ¥
insanlari |

tahribats’

tahribat i,f
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7. Universiteerin T1p FakUlteleri ve 'Sagdla

. | b

¥ | .

' o

A | b o
ioinde teshis edilebilmesinin de pek nUmkiin ‘otjantjacadt  tesbifty || #

. | f |

BJkan11§1

hca

olusuru’ an

Bilim

Kurulu'nun

1993 yi114

bagind

raporlarin incelenmesi sonucunda Komisyonumuzca

ve Kritik B51gelerde Cernobil nedenti kanser: .ar

alarak nimkin gériinedidi kanisina variln

PO Y

8. Komisyonumuzea Cernpbﬁ1 konusunda vyasana
~ kanser. 1spptist1k1erinin“ yeterli ve
kaynaklandidr gérisine variTnistir,

o |

9. Komisyonumuzca facianin bagsindan bugline
uygulamalarda 314114 Kurumun "halkin sadl1§1n1 k
temel hodef olarak aldi81 ve wluslararasir kr
mevzuata uysun oltarak, olanaklary c¢ercevesinde
verdigi <anistina var1imistir. v

a-

GELECEGE fLISKIN TAVSIYELER

a) Tirkjye'nin ¢=vresinde eski

uvgun glvenlik donanimlarina sahip olmayan ve

¢aligtirilar hale getirilebilmelerinin ancdk Ulzun vad
gargeklesebilecedi anlagsilan Cernobil tipi niikTeer |

guk sayica mevcut olduju bilinmektedir. Bu-nedenlle, bu bélge erd

buluynan niikkleer santrallarda ortaya ¢itkma olasill1d1 y kselk
- tehlike durumlarinda Cernobil facidsindar edinilen tecrl e1e$f
do§rultusunda 119911 Kurum tarafindan hazirlanmig bulunan| Yi:

- Teh1ike Durum Planinin " hukuki bir déklman halinle danlistlrd m§5f€f‘”’.

ve _uygulanabilirliik kazandarilmas1 i¢in,
Juruluglar arasinda gerekli koordinasyonlarin
ntaninsifatle uygulamaya sokulmasi.

h) Cihazlartr satin alinmis bulunan Radyasyon Erken Uyari

Ag1inir ivedilikle Tirkiye dgenelinde “Kurulmasn
sekilde ga115t1r11ma51n1n,

sadlarmass, :
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t) Teknolojik Afet olara
Nalkin editilmesi amaciyla gerekli
Kurumla+in igbir1igi ile basglat1lmasi,

Tdh detatistiki kayitlarda cldudu gibi
bir sekilde tutulamiyan. hasta ve &3z
bundan béyle gereken &nemin ver
t1gi1i Bakanlik tarafindan bas
llanser Kayit Sistemi Projesi'nin " tamamlannma
sonuglara ulasiimass. :

d) ,
sadlikl
‘Kayrtlarina

9 EE PP

[T R -
S PR et
M Wil e ‘

12

"

kadzalara
Tatin

1 Tke
rell
1ebli
lat1 ‘
$1 ve sa§”1k

|
|
| |
L
| B
| |
|
|

=

ve:pl toBZ 62 °SIN LESTSEZ Z2IE 86 'ON SHud

cs

e e e L L

L U

Ik




. BM konoda le.oz\[ l_)t(\n:\gg] ' E‘C‘\»W!W‘\a (1::09
' 39 | W&y ISSN 0804-4643 :)) Zy}f)
i) —

CLINICAL STUDY . ' .

European Journal of Endocrinology (2003) 148 497-503

Thyroid consequences of the Chernobyl nuclear power station .
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Abstract

Objective: The Chernobyl accident caused widespread eflects across Europe and huge areas were radio-
contaminated. The major impact of the accident on human health was a sharp increase in childhood
thyroid carcinoma and autoimmune thyroid diseases in exposed populations. The thyroidal effects of
the Chernobyl accident have been investigated in most European countries, except Turkey. The aim of
the current study was therefore to determine the thyroidal consequences of the Chernobyl nuclear
power station accident in a selected Turkish population. ' :
Design: This study was designed as a sectional. area study. between October 2000 and March 2001, in
two different regions of Turkey. According to the data of the Turkish Atomic Energy Authority. the
eastern part of the Black Sea region was the most radiocontaminated area in Turkey at the time of
Chernobyl accident, while Middle Anatolia was not seriously affected. Thus. Rize city, which is located
in the eastern Black Sea region. served as a study area, and 970 adolescents, living in this region.
comprised our study group (group R). On the other hand, Beypazart, which is located in Middle
Anatolia was choosen as the control region, and 710 adolescents living in this location were enrolled
into the study as controls (group B). .

Methods: During the study, thyroid ultrasounds were performed in all subjects and thyroid volumes
were calculated. World Health Organization and International Council for Control of Iodine
Deficiency Disorders criteria were used for the determination of goiter. Thyroid fine-needle aspiration
biopsy with ultrasound guidance was performed when a nodule was detected. Blood samples for thyr-
oid function tests and thyroid autoantibodies, and urine samples for urinary iodine excretion were
collected from all subjects.

Results: Thyroid function tests were similar in both groups, but thyroid volumes were found to be
higher in group B (13.93%5.04 vs 17.66+5.58 ml; P < 0.001). The prevalence of goiter was
found to be 28.25% in group R and 61.95% in group B (P < 0.001). Thyroid nodules were deter-
mined in 6.28% of subjects in group R and 4.22% of subjects in group B (P = 0.065). No malignant
lesions were found in either of the regions. Although the percentage of autoantibody-positive subjects
did not differ between groups (21.25% in group R vs 18.72% in group B), the mean anti-
thyroglobulin level was found to be higher in group R (63.25+378.60 vs 51.97+333.32 IU/ml;
P < 0.001) and the mean anti-thyroid peroxidase level was higher in group B (24.14+219.09 vs
48.82x568.501U/ml; P < 0.001). The iodine status of the selected regions was found to be signifi-
cantly different (median urinary iodine excretion was 131 ng/l in Rize and 54 pg/l in Beypazan).
Conclusions: Although there was a slight increase in nodule prevalence and thyroid antibody-positive
subjects in the study group, it is hard to conclude that Turkey was affected by the Chernobyl accident.
These results, at least the significant differences with regard to the prevalence of goiters between
groups, may reflect the different iodine status of the selected regions.

European Journal of Endocrinology 148 497-503

nuclear strike (1). Immediately after the accident, the
most significant radioisotopes released from the biologi-
cal point of view were radioiodines. It appears that

Introduction

The Chernobyl nuclear power station accident was on

26 April 1986 and caused a large amount of environ-
mental pollution. A tremendous amount of radioac-
tivity was discharged into the atmosphere. It is fair to
say that in terms of the amount of radioactive fall-out,
the accident was comparable with a medium-sized

© 2003 Society of the European Journal of Endocrinology

between 40 and 50 million Curies of '3![, 70 million
Curies of '3 and 30 million curies of '32Tellurium
(which decays to '32I) were released into the environ-
ment (2). The well-known public health impact of
the Chernobyl catastrophe was the thyroid damage in
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children from the affected areas. Unfortunately, the
disaster had an impact on many countries. Regions
affected by radioactive fall-out included not only
Ukraine itself but also Belarus, Russia, Georgia,
Poland, Sweden, Germany, Austria, Hungary, Finland,
Norway, Turkey and others. Even such distant
countries as the USA and Japan received measurable
amounts of radiation (1).

The major effect of the Chernobyl accident on
human health demonstrated so far is the very large
rise in the incidence of thyroid carcinoma in children.
in particular papillary thyroid carcinoma (3-7).
Subsequent studies confirmed an association between
the appearance of thyroid cancer in those people
exposed to the explosion and this appeared to be
directly related to the distance from the epicentre of
the explosion and inversely related to the age of those
exposed (8. 9). The thyroid cancer risk varies consider-
ably with time after exposure (10). Children under 5
years of age have five times the risk of older children
and about eight times the risk of young adults for the
subsequent development of thyroid cancer after
radiation exposure (10, 11). Beginning in 1990. 4
years after the accident. an impressive increase in the
appearance of thyroid cancer in children in the most
heavily contaminated regions was noted (12, 13).

A marked increase in benign thyroid nodules (14)
and autoimmune thyroid disease prevalence were
reported after the Chernobyl accident, in addition to
thyroid cancers in the contaminated areas (15-18).
A comprehensible and well-known consequence of
the impact of radiation on the thyroid is lymphocytic
thyroiditis (19). Thyroid antigens can be released into
the circulation as a result of thyroidal damage after
radiation and this may be a trigger for the autoimmune
reaction against the thyroid gland (18, 20).

Up to now the thyroidal effects of the Chernobyl
accident have been investigated in most European
countries, except Turkey. So the aim of the current
study was to determine the thyroidal consequences of
the Chernobyl nuclear power station accident in a
selected Turkish population.

In this study, 1680 adolescents between 14 and 18
years of age, living in two different regions (one is
known to be radiocontaminated and the other is not)
of Turkey were examined to find out whether or not
the Chernobyl accident affected Turkey.

L

Subjects and methods

This study was designed as a sectional. area study,
between October 2000 and March 2001, in two differ-
ent regions in Turkey. According to the data of
the Turkish Atomic Energy Authority, average radio-
caesium contamination was found at 900 Bq/m?, and
average radioiodine contamination was found to be as
high as 8000 Bq/m? in Turkey just after the Chernobyl
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accident. The estimated radioactivity per person in the
Turkish population is 1100 Bq-(21). The eastern part of
the Black Sea region was the mast radiocontaminated
area in Turkey at the time of ‘the Chernobyl accident,
while Middle Anatolia was not sesiously affected (21).

Hence, Rize city, which is located in the eastern Black
Sea region, served as a study area, and 970 adoles-
cents, living in this region, made up our study group
(group R). On the other hand, Beypazari, which is
located in Middle Anatolia, near Ankara. the capital.
was chosen as the control region. and 710 adolescents
living in this location were enrolied into the study as
controls (group B). Subjects aged between 14 and
18 years of age were selected for the study since they
were all between O and 5 years of age at the time of
the Chernobyl accident. Table 1 shows the demo-
graphic properties of the study and control groups.

During the study. thyroid ultrasounds were performed
in all subjects by using real-time B mode. high resol-
ution, General Electric sonography (Hino-shi. Tokyo.
Japan) with a 7.5 MHz probe. Thyroid volumes were
calculated using the formula (height (a) X length (b) X
thickness (c) X 7/6). The volumes of both thyroid lobes
were calculated separately and the sum of the volumes
of both lobes was accepted as thyroid volume (22, 23).
For the determination of goiter. World Health
Organization and International Council for Control of
lodine Deficiency Disorders criteria were used. Thyroid
volume over 13.9ml in boys and 14.6 ml in girls for
l4-year-old adolescents and thyroid volumes over
16.0ml in boys and 16.1 ml in girls for 15- to 18-year-
old adolescents were accepted as goiter (24). Focal,
discrete areas, larger than 2mm in diameter, and
whose echo-density was greater than (hyperechoic),
lower than (hypoechoic), or equal to (isoechoic) the
rest of the gland were accepted as nodules (23). Thyroid
fine-needle aspiration biopsy (FNAB) was performed by
ultrasound guidance when a nodule was detected.

Laboratory determinations

Blood samples for thyroid function tests and thyroid
autoantibodies. and urine samples for urinary iodine
excretion were collected from all subjects. Both urine
and blood samples were frozen immediately and kept
at —80°C until assay. Free thyroxine (FT,) analysis

Tabie 1 Demographic properties of the subjects in the study and
control regions.

Rize Beypazan
(n=970) (n=710) P
Male/female 510/460 346/364 NS*
Mean age (years) 15.40+1.04 15.39*+1.13 NS
Mean height (cm) 166.01+8.52 .164.33x10.15 <0.05
Mean weight (kg) 57.43%9.25 54,13+11.28  <0.05

P values; Independent samples' ttest; -Fishers exact test; NS, not
significant,

m',ﬁ;m,.,%
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was based on competitive, direct chemiluminassay by
using an ACS:180 (Bayer Corporation. New York. NY,
USA) kit and results were calculated as pmol/l. Thyro-
tropin (TSH) measurements were based on direct
immunoassay using the ACS:180 kit. TSH results are
expressed as mIU/l. Anti-thyroglobulin (anti-Tg) and
anti-thyroid peroxidase (anti-TPO) antibodies were
determined as the thyroid autoantibodies. For anti-Tg
analysis, immunoradiometric assay with immuno-
radiometric coated tube (BC 1006-Biocode. Liége.
Belgium) kit and for anti-TPO analysis, radioimmuno-
assay (RIA) with One Step RIA coated tube (BC 1008-
Biocode) kit were used. Anti-Tg and anti-TPO results
are expressed as [U/ml. Anti-Tg levels over 10 IU/m]
and anti-TPO levels over 15[U/ml were accepted as
autoantibody positivity (15).

Urinary iodine excretion was determined using an
enzymatic method, the Sandell-Kalthoff method., with
Fisher reactives and by using spectrophotometry {26).
Results are expressed as pg/l.

Statistical analysis

Independent samples’ t-test was used for comparison of
the demographic properties of the study and control
groups and for the comparison of thyroid volumes in
the two groups. Female/male ratios in the groups and
different cytological patterns found due to FNAB results
were compared using Fisher's exact test. Urinary
iodine excretion. thyroid function tests and thyroid
autoantibody levels were compared with the Mann-
Whitney U test. The Chi square test, as appropriate,
was also used to compare the goiter prevalence,
nodule prevalence, autoantibody positivity prevalence,
and ratio of the subjects with urinary iodine excretion
under 100 g/l and under 20 ng/l in groups R and
B. Data are given as means=*s.p. or median. A P value
<0.05 was accepted as significant.

Results

Table 2 shows the results of our comparison of the
study and control regions.

1979
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In contradiction of the previous studies done in the
same areas. the iodine status of the selected regions
was found to be significantly differenk (27. 28). Rize
City is known to be a seriously iodise'deficient area
but the median urinary iodine excretion was found to
be 131 pg/l in our study. This shows that the study
group had sufficient iodine intake. On the other hand.
our control region. Beypazar. showed mild iodine
deficiency with 54 pg/l urinary iodme excretion in
the control subjects. The ratio of cases with iodine
excretion under 100 ug/l was found to be 22.4% in
Rize and 63.3% in Beypazan (P < 0.001). In addition.
20.1% of the control subjects had urinary iodine
excretion under 20 g/l in Beypazan. though only
5.0% of the study subjects in Rize had severe
iodine deficiency. according to their urinary iodine
excretion (P < 0.001). Hence, study and control
regions were also different in the rmtio of subjects
with iodine deficiency.

Thyroid function tests were similar in both groups.,
but thyroid volumes were found to be higher in group
B. as a reflection of the importance of iodine deficiency
in  goitregenesis (13.93+5.04 vs 17.66+5.58 ml;
P <0.001). Similar results were obtained when the
mean thyroid volumes of the different sexes were com-
pared*between groups. Mean thyroid volumes of male
subjects were found to be 14.1 3£4.86ml in group R
and 18.28%5.39ml in group B (P < 0.001). Mean
thyroid volumes of female subjects were found to be
13.71+5.23ml in group R and 17.07+5.70ml in
group B (P < 0.001). Mean thyroid volumes of the
male and female subjects were significantly different
in group B (P < (0.01), although ne sex difference
was found in thyroid volumes in group R. The preva-
lence of goiter was found to be higher and goiter was
endemic in both regions. but it was more pronounced
in Beypazari for both sexes. Comparing the two regions,
goiter prevalence was found to be 30.8% in Rize and
70.5% in Beypazan for males (P < 0.001) and 25.7%
in Rize and 53.4% in Beypazan for females
(P < 0.001). Over all, 28.25% of the subjects had a
goiter in Rize while 61.95% of the subjects had
a goiter in Beypazan (P < 0.001).

Table 2 Comparison of the thyroidal resuits in the study and controi regions.

Rize Beypazart P

Urinary iodine excretion (ug/l)® 131 54 <0.0012
FT4 (pmol/)® 17.12x2.98 16.80=2.78 Ns®
TSH (miun)® 2.19+1.31 2.20=1.79 NS? .
Thyroid volumes (m!)® 13.93+5.04 17.66+5.58 <0.001
Prevalence of goiter (%) 28.25 61.95 <0.001°
Prevalence of thyroid nodule (%) 6.28 4.22 =0.065°
Anti-Tg (IU/mi)® 63.25+378.60 51.97=333.32 <0.001®
Anti-TPQO (1U/mi)® 24.14+219.09 48.82+568.50 <0.0012
Antibody-positive subjects (%) 21.25 18.72 Ns°

"’Mann—Whitney U test; ®Independent samples’ +test; “Chi square test; NS, not significant.

9Data are the median; *means:==s.p.
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Thyroid nodules were determined in 61/970 (6.28%)
of the subjects in Rize and 30/710 (4.22%) of the
subjects in Beypazart. Thyroid nodule prevalance was
higher in the study group but the difference was not
statistically significant, although it was close to signifi-
cance (P =0.065). Table 3 shows the cytological
results of FNAB in the subjects.

As shown in Table 3. colloidal nodules were more
frequent in the study group. Although the difference
did not reach significance. the frequency of Hashimoto’s
thyroiditis was prominent in the study group. On the
other hand. no malignant lesion was found in either
of the regions.

Thyroid autoantibody levels were different between
the study and control groups. Although the percen-
tage of autoantibody-positive subjects did not differ
between the groups, the mean anti-Tg level was
found to be higher in group R (63.25=378.60 vs
5L97=333.3210/ml: P < 0.001) and mean anti-
TPO level was higher in group B (24.14%219.09 vs
48.822568.50 IU/ml: P < 0.001). The percentage of
anti-Tg-positive subjects was found to be 20.58% in
group R and 18.43% in group B. and that of anti-
TPO-positive subjects was +.83% in group R and
+.39% in group B. Both anti-Tg and anti-TPO positiv-
ity were determined in +.04% of group R and in
+.11% of group B. In addition. 21.25% of the subjects
in group R and 18.72% of the subjects in group B had
thyroid autoantibody positivity (anti-Tg and/or anti-
TPO). The difference in thyroid antibody positivity in
the groups was not statistically significant.

As expected, thyroid autoantibody positivity was
higher among girls when compared with boys in both
regions, but the difference was not significant (in Rize
15.74% for boys. 27.44% for girls: in Beypazan
11.37% for boys, 25.69% for girls). Comparing the per-
centage of autoantibody-positive males and females,
there was no difference between the groups. Mean
anti-Tg and anti-TPO levels were found to be higher
in females in the study and control regions. and the
difference was significant. The mean anti-Tg levels
were found to be 99.07=474.091U/ml in females
and 31.45=271.14IU/ml in males in group R
(P <0.001)., and 82.28*365.11IU/ml in females

Table 3 Cytological results of FNAB in study and control
subjects.

Rize Beypazan P
Colloidal nodule 31 2 <0.001
Regressive changes 15 15 NS
Cystic regressive changes 5 7 NS
Hashimoto’s thyroiditis 6 1 NS
Hemorrhagic cyst 0 2 NS
Hyperplastic nodule 1 1 NS
Inadequate material 3 2 NS
Total 61 30 NS

P values; Fisher's exact test; NS, not significant.
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and 10.15*69.63[U/ml in males in group B
(P < 0.001). The mean anti-TPO level was found ‘to
be 3532+282.58IU/ml in females and 8.93*
72.991U0/ml in males in group R (P < 0.01). and
67.03%577.341U/ml in females and 10.75*124.16
in males in group B (P < 0.001).

Discussion

The Chernobyl nuclear power station accident has
entered the chronicles of the 20th century as the
worst technogenic environmental disaster in history
(1). It caused widespread effects across Europe and
huge areas were radiocontaminated. Although By
has a half-life of only 8 days. it caused large radiation
exposures during the weeks immediately following the
accident, As a consequence of inhaling aerosols con-
taining *!I. the thyroid glands of the exposed popu-
lation are thought to be affected seriously: especially
those who were children. Because iodine is collected
in the thyroid gland. these children have developed
chronic intflammation of the thyroid. Although the
inflammation itself produced no symptoms. it has
started to give rise to a wave of cases of autoimmune
thyroid diseases (15-18). On the other hand. a sharp
increase in childhood thyroid cancer was aiso observed
in the years following the accident (1. 3-5. 12. 13).

Turkey is closer to the place of the accident than most
European countries but fortunately the disaster did not
affect the whole country except the north eastern part,
the Black Sea region (21). This is the first report inves-
tigating the probable thyroidal consequences of the
Chernobyl accident in Turkey. by comparing 14- to
18-year-old adolescents. who were between O and
> years of age at the time of the accident. living in the
north eastern region with their age- and sex-matched
controls living in Middle Anatolia.

According to our results, the iodine status of the
selected regions were different from each other. Compa-
tible with previous studies. the study area. Rize city. is
known to be an iodine-deficient area with 14 g/l urin-
ary iodine concentrations {27. 28). Hence we selected a
town which was also known to be an iodine-deficient
area for comparison. To our surprise. however. we
found that the median urinary iodine excretion in the
study region was high and the area was found to be
iodine sufficient with a median urinary iodine excretion
of 131 ug/l. This is probably due to mandatory salt
iodinization which was started in 1999 in Turkey.
Mandatory salt iodinization caused an increase in urin-
ary iodine excretion in Beypazar. our control region, as
well, when comparing it with previous studies (27, 28),
but it was still a mildly iodine-deficient area.

The thyroid function tests were similar in both
regions. However, goiter prevalence and the mean
thyroid volumes in the whole group and in both sexes
were all found to be lower in Rize. in the study group.
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However. previous studies investigating the probable
effects of the Chernobyl accident have demonstrated
that thyroid enlargement is much more frequent in
the exposed population (16). Our results seem to be a
reflection of higher median urinary iodine excretion
in the study population. It is well known that iodine
deficiency is the most important factor for goitregenesis
(27-29). The difference in median urinary iodine
excretion has led to the difference in goiter prevalence
between the regions. Hence the Chernobyl accident
is not likely to have a role in goitregenesis in the con-
taminated area.

Although the goiter prevalence in Rize was lower
when compared with Beypazari, goiter is still endemic
in Rize (28.25%). as in Beypazar1 (61.95%). But the
ratios show that goiter prevalence has been decreasing
in the region compared with previous data (27, 28).
Studies on the population exposed to the radioactivity
showed that not only the prevalence of thyroid cancer
but also the prevalence of benign thyroid nodule
increased after the exposure (30-33). Thyroid nodule
prevalence was higher in Rize than in Beypazari, but
the difference was not statistically significant (6.28%
vs +.22%: P = 0.063). Hence it is difficult to claim
that radioactivity played a causative role on nodule
development in our study group. On the other hand.
in different studies, thyroid nodule prevalence was
found to be between 0.055% and 1.8% in school-age
children (34. 35). These prevalences were much
lower compared with our results. Nodule prevalence
was also high in our control group. Thyroid nodules
are more f{requent in iodine deficiency and. beside
TSH. iodine is one of the best known classic factors
that control thyrocyte proliferation (36). High thyroid
nodule prevalences in both regions may be the result
of the severe to mild iodine deficiency in the regions
in earlier times. Previous reports showed that the
Black Sea region was a severely iodine-deficient area,
and Middle Anatolia was a mildly iodine-deficient
area before mandatory iodinization in Turkey (27, 28).

No malignant lesion was determined in the study or
control subjects according to FNAB results. Previous
studies have demonstrated a very large rise in the inci-
dence of thyroid carcinoma in children after Chernobyl
(3-7). From this point of view, we have difficulty in
accusing the Chernobyl accident of the relatively
higher thyroid nodule ratio determined in the study
group. Essentially, nodule formation. in particular
colloidal nodule formation, can develop in individuals
living in an iodine-deficient area after iodine prophy-
laxis (37) and our study group is a good example.

Pacini et al. (15) found a significantly higher
prevalence of anti-Tg and/or anti-TPO autoantibodies
in individuals exposed to radiation after Chernobyl.
Kasatkina et al. (16) demonstrated a marked increase
in the frequency of autoimmune thyroid disease in an
iodine-deficient population of children exposed to low
radioactive fall-out compared with an even more
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iodine-deficient population of children who were not
so exposed. In an other study (17). the prevalence of
circulating thyroid autoantibodies in the contaminated
area was found to be fourfold higher than the unconta-
minated neighbouring area. On the basis of auto-
immune thyroid diseases. it is again hard to conclude
that Chernobyl has had an important role in the
development of the autoimmune thyroiditis found in
our study. Mean anti-Tg levels were significantly
higher in the study subjects (63.25+378.60 vs
51.97%333.321U/ml). but mean anti-TPO levels were
significantly higher in the controls (24.14+219.09 vs
48.82+568.50[U/ml). Anti-Tg autoantibodies may
be the result of the high iodine intake in the study
group (38, 39). because excess iodine intake may
cause autoimmune thyroid disease by interacting
with the immune system (40). But it is difficult to
explain the higher anti-TPO level in the control
group. The prevalence of thyroid autoantibody positiv-
ity was only slightly higher in the study group. In spite
of the fact that the percentage of autoantibody-positive
subjects was higher in females than in males. the differ-
ence was not significant in any region. On the contrary.,
both mean anti-Tg and anti-TPO levels were found to
be signiticantly higher in female subjects. but there
was no difference between the regions. It is well
known .that autoimmune thyroid discases are more
frequent in females (+1). So. no important rise in auto-
immune thyroid disease prevalence was determined in
the radiocontaminated region in this study. A higher
frequency of Hashimoto's thyroiditis might also be the
result of higher iodine intake in our study subjects.
In their study. Lind et al. (42) pointed out that lympho-
cytic thyroiditis was more frequent in the iodine-
sufficient areas (42).

In conclusion, although there was a slight increase
in nodule prevalence and thyroid antibody-positive sub-
jects in the study group. it is difficult to conclude that
Turkey was affected by the Chernobyl nuclear power
station accident. These results, at least the significant
differences on goiter prevalence between the groups.
may be caused by the different iodine status of the
selected regions. As a result of iodinized salt prophy-
laxis in Turkey. the iodine status of the regions has
been changed. However, a striking result of the present
study was that iodine deficiency and endemic goiter are
still present and constitute an important health
problem, despite 2 years of iodinized salt prophylaxis
in Turkey.
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