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ABSTRACT

The effects of ultraviolet (UV-C) irradiation on the plasma total T, plasma total
T 4 and TSH hormones of molerats (Spalax leucodon) have been examined. 11

molerats, approximately body weight of 150-200 g were used in experiments.
Before the experiments, bloods samples were taken from the animals as control.
The animals were exposed to UV-C radiation for 60 days (eight hours a day). At

the end of 7th, 14th, 21th, 28th, 45th and 6oth days of study, the blood samples
were taken from the experimental groups and then total plasma levels of T3, Ty

and TSH were determined. According to results obtained from the experiments,

the total T3 and T 4 levels in plasma showed a significant decrease (p<0.001),

while TSH level significantly increased in experimental groups, compared to
control.

Key Words :Molerat (Spalax leucodon), Ultraviolet (UV), Total T, Total T 4
TSH.

ULTRAVIYOLE RADYASYONUNUN KOR FARELERIN (Spalax leucodon)
PLAZMA TOPLAM T3, PLAZMA TOPLAM T4 VE TSH HORMONLARI

1.GIRIS
Giines

radyasyonu, kisa dalga boylu ve yiiksek enerjili olmasi
canlilar {izerinde zararli etkilere neden

sebebiyle

UZERINE ETKISI

OZET

Bu caligmada, UV-C radyasyonunun plazma toplam T, plazma toplam T 4 Ve

TSH hormonlar {izerine etkileri ¢alisilmistir. Denemelerde viicut agirligi 150-200
g arasinda degisen erkekli disili 11 adet kor fare (Spalax leucodon) kullanilmstir.
Radyasyon uygulamasina baglamadan bir giin dnce hayvanlardan kontrol i¢in kan
ornekleri almmustir. Bir giin sonrasindan baslanmak iizere her giin 8 saat siire ile
kor farelere 60 giin boyunca UV radyasyonu uygulanmistir. Uygulamanin 7, 14,
21, 28, 45 ve 60. giinleri sonunda deneme gruplarindan kan 6rnekleri alinarak,
plazma toplam T, plazma toplam T, ve TSH diizeyleri 6l¢iilmistiir. Buna gore,

calismanin 60. giiniine kadar toplam Ty ve toplam T 4 diizeylerinde anlamli bir
diisiis (p<0,001), TSH diizeyinde de anlaml1 bir artis (p<0,001) tespit edilmistir.

Anahtar Kelimeler: Kér fare (Spalax leucodon), Ultraviyole (UV), Toplam Tj,
Toplam T, TSH.

1. INTRODUCTION

icinde yer alan ultraviyole (UV) The ultraviolet (UV) radiation

sunlight has

detrimental effects on living organisms, for it is
characterized by short wave-length and high energy. The

olmaktadir. Giinesten gelen UV 1smlarinin dalga boylari
200-400 nm (nanometre) arasinda degismektedir.
Spektrumun bu arahigindaki UV radyasyonu dalga
boylarina gére UV-A (320-400nm), UV-B (280-320nm)
ve UV-C (200-280nm) olarak ayrilabilmektedir (1, 2).

wave-lengths of ultraviolet rays from the sun range
between 200-400 nm (nanometer). The ultraviolet
radiation in this section of the spectrum can be categorized
as UV-A (320-400nm), UV-B (280-320nm) and UV-C
(200-280 nm) (1, 2).



Canlilar iizerinde ciddi etkilere yol agabilen UV
radyasyonu UV-C radyasyonudur. Ancak, bu radyasyonun
onemli bir kismi atmosferdeki ozon (03) tabakasi

tarafindan emildigi i¢in canlilara kadar ulagamamaktadir
(3). Ozon tabakasmin incelmesi ile yeryiiziine ulasan UV
radyasyonunun Ozellikle deri kanseri, katarakt ve
bagisiklik yetmezligi gibi hastaliklar1 artiracagi tahmin
edilmektedir (4, 5).

Yapilan c¢aligmalarda, genellikle radyasyonun karasal
canlilarin dis ortamla temas eden yapilari {izerinde
durulmustur (6-8). Ancak, bazi arastiricilar X 1sinlari,
gama 1ginlar, 1-131 ve He-Ne lazer radyasyonunun
derinin altindaki dokulara etkisini ortaya koymak iizere
tiroit bezi, bag dokusu ve salgi bezleri tizerinde ¢aligmalar
yapmuslardir (9-13).

Literatiir taramasinda, UV 1smlarinin memelilerin deri,
bag dokusu, karaciger, tiroit bezi ve kan hiicreleri
iizerindeki etkilerine ait ¢aligmalara rastlandig: halde (5, 7,
14-17), memeli hormonlar1 {izerindeki etkilerine ait
¢aligmalara rastlanilamamustir.

Bu caligmada, dogal sartlarda UV ile hi¢ temasi
olmayan, toprak altinda ac¢tig1 galerilerde yasayan ve bir
kemirici memeli olan kor farenin laboratuvar sartlarinda
UV-C ile isinlandiktan sonra, tiroit ve hipofiz bezi
hormonlarinda meydana gelen degismeler 0. giin degerleri
ile kiyaslanmaya calisilmistir. Deney hayvani olarak kor
farenin se¢ilmesinin sebebi; bu hayvanlarin siirekli olarak
toprak altinda yasamalarindan dolayi, giinesten gelen UV
1sinlarina karsi korunmus olmalaridir.

2. MATERYAL VE METOT
2.1.Kimyasal Maddeler ve Kitler

Triiyodotironin (T3), Tiroksin (T 4), Tirotropin (TSH)
(Boehringer Manheim), TISAB II (Orion).

2.2.Hayvan Materyali

Calisma, Ankara’nin degisik bolgelerindeki araziden
yakalanan ve viicut agirligi 150-200 g arasinda degisen 11
adet kor farede (6°s1 erkek, 5’1 disi) gergeklestirilmistir.
Kor fareler, ebatlart 30x50x120 c¢m olan terraryumun
igindeki bolmelere konularak yetistirilmistir (Sekil 1).
Terraryumun kapagina hayvanlardan 45 cm uzaklikta 90
cm uzunlugunda giici 30 Wat olan “Mazda TG”
ultraviyole lambasi yerlestirilmis ve hayvanlar bu
kaynaktan yayilan UV ile 60 giin siire ile 1sinlanmistir.
Lambadan yayilan UV’nin siddetinin pik degerinin 254
nm dalga boyunda oldugu spektrofotometre ile
2’ye
2

Olclilmiistir. UV lambasindan yayilan 1518, cm

diisen enerjisinin bir saniye igin degeri 0.0014 joule/cm
olarak bulunmustur.
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The UV radiation, which can cause serious effects on
living organisms, is an UV-C radiation. Yet, since a
considerable part of this radiation is absorbed by the
Ozone (0O;) layer in the atmosphere, it cannot reach down
to human beings. (3) It is estimated that the UV radiation
coming down to the earth due to the thinning of the Ozone
layer will increase particularly such diseases as skin
cancer, cataract and immunodeficiency (4,5).

Research conducted mainly focuses on the effects of
radiation on the structures of living organisms, which are
exposed to external environment (6-8). On the other hand,
some researchers have done research on thyroid gland,
connective tissue and secretion glands to find out the
effect of X-rays, Gama rays and I-131 and He-Ne laser
radiation upon the tissues underneath the skin (9-13).

While the literature review has turned out some research
on the effects of UV rays upon the skin, connective tissue,
liver, thyroid gland and blood cells of mammals (5,7, 14-
17), it hasn’t revealed any research conducted on the
effects of UV rays upon the hormones of mammals.

In this study, an attempt has been made to compare the
changes taking place in the thyroid and hipofiz gland
hormones of blind mouse after being exposed to UV-C
rays in laboratory conditions. Blind mouse is a rodent
mammal which lives in galleries dug under the ground,
and therefore is free from any exposure to UV under
natural circumstances. The reason for choosing a blind
mouse as the guinea pig is that these animals are always
protected against UV rays from the sun, for they always
live under the ground.

2. MATERIAL AND METHOD

2.1. Chemical Substances and Kits

Triiyodotironin (T3), Tiroksin (T,), Tirotropin (TSH)
(Boehringer Manheim), TISAB II (Orion).

2.2. Animal Material

The research has been conducted on 11 blind mice (6
male, 5 female) which have been caught in various fields
in the surroundings of Ankara. Each mouse weighed 150-
200 g. The blind mice have been put into compartments
within a terrarium with the dimensions of 30x50x120 cm.
(Figure 1). Mounted on the lid of the terrarium in a
distance of 45 c¢cm to the animals inside is an ultraviolet
lamp “Mazda TG” with the power of 30 watts and the
length of 90 cm. The animals have been exposed to UV
rays radiated from the lamp for a period of 60 days. The
intensity of the UV coming from the lamp has been
measured by a spectrophotometer to have a wave-length
with a peak value of 254 nm. The energy of the UV light
emitted from the lamp per cm?® for one second has been
found to be 0,0014 joule/cmz.
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Figure 1. The terrarium in which the blind mice are fed during the experiment.

Sekil 1. Kor farelerin deney sirasinda beslendigi terraryum

Terraryumdaki kor fareler giin 15181 peryodu esas
alinarak her giin 8 saat UV’ye maruz birakilmis ve
gilindiiz bir saat beslenme araligi verilmistir. Kor farelere
besin olarak havug, patates, yer elmasi ve ot kokleri
verilmistir. UV radyasyonu uygulamasindan Once ve
uygulamanin 7, 14, 21, 28, 45 ve 60. giinlerinde
hayvanlardan hafif eter anestezisi altinda kalp
bolgesinden enjektorle kan ornekleri K3EDTA’11 tiiplere

almmistir. Kan Ornekleri, 15 dakika oda 1sisinda
bekletildikten sonra 3000 rpm’de 10 dakika santrifiij
edilmistir. Plazmalar, baska deney tiiplerine aktarilmis ve
analizleri gergeklestirilmistir.

2.3.Biyokimyasal Ol¢iimler
2.3.1.Plazma toplam T3, toplam T4 ve TSH

olciimii
Plazma toplam T3, plazma toplam Ty ve TSH

diizeylerinin Electrochemiluminecence (ECL) yontemiyle
in vitro tayininde Hitachi Boehringer Manheim ELECSYS
2010 immunoassay analizorii kullanilmig ve sonuglar
otomatik olarak elde edilmistir.

2.4.istatistiksel Analiz

Istatistiksel degerlendirmeler igin “SPSS 9.05 for
Windows” istatistik ~ programindan yararlanilmistir.
Veriler, aritmetik ortalama ve + standart sapma seklinde
ifade edilmis, tekrarli Olgiimlerde tek yonlii varyans
analizi (ANOVA) uygulanarak gruplar arasindaki
farkliliklar degerlendirilmistir. Farkli olan gruplar ise,
DUNCAN testi kullanilarak tespit edilmigtir.

3.BULGULAR

Cizelge 1°de goriildiigii gibi 60 giin boyunca UV-C
radyasyonuna maruz birakilan kor farelerin serum hormon

The blind mice in the terrarium have been exposed to
UV for 8 hours a day on the basis of daylight period
broken by a one-hour interval for feeding by day. The
blind mice have been fed carrot, potatoe, Jerusalem
artichoke and grass roots. Prior to the exposure to UV
radiation and on the 7th, 14th, 21st, 28th, 45th and 60th
days of the experiment blood samples have been taken
from the animals into tubes with K;EDTA by injectors in
the heart under light ether anaesthesia. After the blood
samples have been kept in room temperature for 15
minutes, they have been processed in centrifuge at 3000
rpm for 10 minutes. Then, the plasmas have been
transferred to other tubes and analyzed.

2.3. Biochemical measurements

2.3.1. Measurement of total plasma Ts;, total
plasma T, and TSH

In finding out (in vitro) the total plasma Tj, total plasma
T, and TSH hormone levels through the method of
Electrochemiluminecence (ECL), Hitachi Boehringer
Manheim ELECSYS 2010 immunoassay analyzer has
been used and the results have been automatically
obtained.

2.4. Statistical Analysis

For statistical evaluations “SPSS 9.05 for Windows”
statistics program has been made use of. The data have
been stated as arithmetic average and standard deviation.
Differences between groups have been assessed by
applying one-sided variance analysis (ANOVA) in
repeated measurements. The groups that are different have
been identified by using DUNCAN test.

3.FINDINGS

As seen in Figure 1, there have been significant (p-
0,001) changes in the serum hormone levels of the bilnd
mice exposed to the UV radiation for 60 days. When total



diizeylerinde anlamli (p<0,001) degisiklikler meydana
gelmistir. Plazma toplam T, toplam T, ve TSH diizeyleri

incelendiginde, 60. giin sonunda toplam T3 ve toplam T,

hormon diizeylerinde 0. giin degerlerine gore anlamli
(p<0,001) bir diisiis, TSH diizeyinde ise dnemli (p<0,001)
bir artis meydana geldigi gozlenmistir. Erkek ve disi
bireylere ait hormon degerleri birbirine yakin olarak
ortaya ¢iktig1 i¢in veriler genel olarak degerlendirilmistir.
Ayrica, UV radyasyon uygulamasma bagli olarak
hayvanlarda sinirlilik, sirtta kil dokiilmesi ve kilo kaybi da
gozlenmistir.
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plasma T, total plasma T, and TSH hormone levels were
analyzed, at the end of the sixty-day period, a significant
(p-0.001) decrease was observed in the total plasma Tjs,
total plasma T4 hormone levels with respect to the zero-
day values, accompanied by a significant (p-0.001)
increase in TSH level. The data obtained were evaluated in
a general sense, for the hormone values for male and
female mice were found to be quite close to each other.
Besides, as a result of the exposure to the UV radiation,
the animals turned out to be nervous, lost some weight and
shed some hair off the back.

Table 1. The Effect of the UV-C Radiation on the Total Plasma Ts, Total Plasma T, and TSH Hormone Levels of Blind Mice
Cizelge 1. UV-C Radyasyonunun Kor Farelerin Plazma Toplam T3, Toplam T, ve TSH Hormon Diizeylerine Etkisi (T5 ve

T4:pg/ml, TSH:mlU/ml).

0. giin 7.giin 14.giin 21.giin 28.giin 45.giin 60.giin
Hormonlar (n=11) (n=11) (n=11) (n=11) (n=11) (n=11) (n=11)
d
- 2,480,284 2481*_2’2619) 2,350,219 2,140,15° 2,17+0,17 1,65+0,16° 0,08£0,13°
(2,10-2,86) e (1,70-2,52) (1,95-2,28) (1,93-2,44) (1,34-1,81) (0,78-1,16)
cd
T4 1,140,239 1,020,144 1,080,109 1(’3?;?;1225) 0,82::0,08" 0,79:0,06 0,410,09%
(0,86-1,38) (0,74-1,24) (0,92-1,24) ’ ’ (0,72-0,96) (0,68-0,91) (0,16-0,56)
TSH 2,66+0,42% 2,74+0,172 3,0720,25P 3,510,16° 4,1120,40° 4,92+0,289 6,70+0,45°
(2,29-3,14) (2.50-2,99) (2,45-3,48) (3,25-3,89) (3,41-4,66) (4,51-5,91) (5.99-7,42)
a, b, ¢, d, e ayni satirda farkli harfleri tagtyan gruplar arasindaki farklilik istatistiksel olarak onemlidir.
(p<0.001)
the difference between the groups with different letters (a, b, ¢, d, ) in the same line is statistically important.
(p-0,001)
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4. TARTISMA VE SONUC

Yeryiiziinde yasayan biitiin canlilar, giinesten gelen UV
radyasyonuna maruz kalmaktadir (1-4, 7, 14, 15). Canlilar
tizerinde yapilacak caligmalarda, daha 6nce alinmis olan
UV radyasyonunun da etkisi olacaktir. Bu galismada,
deney hayvani olarak kullanilan kor fareler hayatini toprak
altinda agtig1 galeri ve yuvalarda geciren ve glinesten
gelen dogal radyasyona dogrudan maruz kalmayan bir
memeli tiiriidiir (5, 17, 18).

Devamli UV radyasyonu ile temas halinde olan bir
canlida, i¢ organlardaki dokularda meydana gelen
degismeleri  gézlemlemek giigtiir.  Viicudun bazal
metabolizmasinda énemli bir fonksiyona sahip olan tiroit
bezi ve bu bez tarafindan salgilanan tiroksin (T 4) ve

trityodotironin (T3) hormonlar1 ile hipofiz bezinden

salgilanan TSH hormonunun organizmanin maruz kaldig:
UV radyasyonundan etkilenmemesi miimkiin degildir.
Bundan dolay1, UV radyasyonunun kor fare hormonlar:
iizerindeki etkisinin diger memelilere gére daha iyi sonug
verecegi diisiiniilmektedir.

Yapilan bu ¢aligmada, kor farelere degisik siirelerde
UV-C radyasyonu uygulanmis ve T3, T, ve TSH hormon
diizeylerinde ortaya c¢ikan degismeler, 0. giin degerleri ile
kiyaslanmistir. Terraryuma ayrt ayri konulan kor farelere
aynt  UV-C  radyasyon dozlarn  uygulanmistir.
Denemelerde, normal yapili hayvanlar kullanilmis olup,
hayvanlarin tabii ortamda yedikleri besinler laboratuvarda
aynen verilmis, herhangi bir diyet uygulanmamustir.
fyot ahmndaki bir smirlama, UV isinlarmm tiroit
hormonlarinin konsantrasyonlarini tabii olarak
etkileyecektir. Yapilan denemelerde, iyot noksanliginin
Ty hormon diizeylerinde diismeye, TSH hormon

diizeylerinde de yiikselmeye sebep oldugu belirtilmistir
(19).

X-1sinlarina maruz birakilan ev si¢anlarinin (ratlarin)
hipofiz bezinden salgilanan TSH hormon diizeylerinde
artis oldugu (20), 10 Gy gama radyasyonu uygulanan ev
sicanlarinin radyasyona maruz kalmalarindan 3 giin sonra
serum TSH hormon diizeylerinde belirli bir artis meydana
geldigi belirtilmistir (21). Bu arastiricilar, deney sirasinda
hipotalamus ile hipofiz bezi arasindaki negatif geri
besleme (feedback) sisteminin radyasyonla bozulmasinin,
hipofiz bezinin TSH deposunun serbest kalmasina neden
oldugu, bunun da serum TSH hormon diizeyinde
yiikselmeye neden oldugunu belirtmislerdir.

Yapilan bir c¢aligmada, yiiksek orandaki iyonize
radyasyon dozlarma maruz birakilan farelerin tiroit bezi
aktivitesinde azalma meydana gelirken, diisiikk radyasyon
dozlarina maruz birakilan farelerin ise tiroit bezi
aktivitesinde artig oldugu belirtilmistir (22). Ahlersova ve
ark. (12, 23) tarafindan yapilan ¢aligmalarda, viicudunun
tamami 4,8 Gy ve 7,2 Gy gama radyasyonuna maruz
birakilan ev siganlarinin serum T; ve T, diizeylerinde artig
gozlenirken, 9,6 ve 14,4 Gy gama radyasyonu uygulanan
hayvanlarin her iki hormon diizeylerinde diisme meydana
gelmistir.

Gray ve ark. (24) tarafindan yapilan bir ¢alismada, 750-
800 R’lik X-1ginlari ile 1sinlanan ev siganlarinin 48 saatlik
1ginlamadan sonra T, hormon diizeyinde meydana gelen
diisme  sebebinin, hormonlarin  dokulara  dogru
sirkiilasyonu ile meydana geldigi, T;diizeyinde meydana

4. DISCUSSION AND CONCLUSION

All living organisms on earth are exposed to the UV
radiation from the sun (1-4, 7, 14, 15) . The UV radiation
previously absorbed will have some effect on the research
done on living organisms. The blind mice which have been
experimented on in this research are mammals that spend
their lives in galleries under the ground, and therefore
remain free from any direct exposure to the natural
radiation coming from the sun (5, 17, 18).

It is difficult to observe the changes taking place in the
tissues of the internal organs of a living organism which
has been exposed to continuous UV radiation. The thyroid
gland, which has a crucial function in the basic
metabolism T; of the body, the tiroksin (T,) and
triiodotironin hormones secreted by this gland and the
TSH hormone secreted by hipofiz gland will inevitably be
affected by the UV radiation that the organism has been
exposed to. For this reason, it is assumed that the effect of
the UV radiation on blind mouse hormones will yield
better results than on any other mammal. In this research,
UV radiation has been administered to blind mice at
varying durations and the changes occurring in T, T4 and
TSH hormone levels have been compared and contrasted
with the zero-day values. The blind mice placed into the
terrarium separately have been exposed to the same doses
of UV-C radiation. In trials, normal-size animals have
been used and the animals have been fed the same kind of
foods as the ones they eat in their natural environment and
no diet program has been applied.

Any restriction in iodine intake will naturally influence
the concentrations of thyroid hormones exposed to UV
radiation. The trials made indicate that the deficiency of
iodine leads to a decrease in T4 hormone levels and an
increase in TSH hormone levels (19).

It has been stated that the levels of TSH hormone
secreted from the hipofiz gland of the rats which are
exposed to X-rays have increased, and a certain amount of
increase in the serum TSH hormone levels of the rats
exposed to 10 Gy gama radiation three days after the
exposure has taken place (21). These researchers have
pointed out that the disruption, by radiation, of the
negative feedback system between hippotalamus and
hipofiz gland during the experiment caused the TSH
storage of hipofiz gland to be released, and this, in turn,
led to an increase in the serum TSH hormone level.

One research conducted on the subject revealed that the
mice exposed to high rates of ionized radiation doses
experienced a decrease in the thyroid gland activity, while
the mice exposed to low rates of ionized radiation doses
experienced a decrease in the thyroid gland activity (22).
In the studies done by Ahlersova and Ark (12,23), it was
found that there was an increase in serum T; and T, levels
of the rats whose bodies have been thoroughly exposed to
4.8 Gy and 7.2 Gy gama radiation, while there was a
decrease in both hormone levels of the animals to which
9.6 Gy and 14.4 Gy gama radiation was administered.

In a research done by Gray and Ark (24), it has been
pointed out that the reason for the decrease in the Ty
hormone level of rats exposed to 750-800 R X-rays for 48
hours was the circulation of hormones towards the tissues,
and that the decrease in the T; level resulted from the
decrease in the deiodinization of T; and T4 hormones. It



gelen dismenin ise, T; ve T,; hormonlarmnin
deiyodinizasyonundaki azalmadan ileri geldigi
belirtilmigtir.  Isinlama  sonunda, her ki hormon

diizeyindeki diigmenin, bu hormonlarin iiretimlerinin
azalmasindan ileri geldigi belirtilmistir.

Oldiiriicii radyasyon dozlariyla ev siganlarinda yapilan
1sinlama  denemelerinde, TSH hormon diizeylerinde
meydana gelen yiikselme ile T; ve T4 hormon
diizeylerinde diisme meydana gelmesi, hipofiz ile tiroit
bezi arasindaki etkilesim sonucu oldugu belirtilmistir (12).
Sterling ve arkadaglarinca (25) insanlarda yapilan bir
calismada, TSH hormon diizeyinde meydana gelen
yiikselmenin, T, hormon diizeyinde diismeye neden
oldugu, ancak T; diizeyindeki normal yapinin devam
ettigi belirtilmistir. Bizim bu ¢alismamizda ortaya g¢ikan
sonuglar, bu iki arastirict grubunun yaptiklari ¢alisma
sonuglari ile benzerlik gostermektedir.

UV radyasyonu ile yapilan bu calismada, 1sinlamaya
bagli olarak plazma toplam T; ve T4 hormon diizeylerinde
anlamli bir diigme (p<0,001), TSH hormon diizeyinde ise
o6nemli bir artis (p<0,001) meydana gelmistir. TSH
hormon diizeyi 60. giin sonuna kadar siirekli yiikselirken,
T; hormon diizeyinde 28. giin sonunda, T, hormon
diizeyinde de 14. giin sonunda gegici bir yiikselme
meydana  gelmistir.  Isinlamanin  bundan  sonraki
sathalarinda ise, bu iki hormonun diizeylerinde 6nemli
goriilebilecek oranda diisme (p<0,001) gerceklesmistir.

Caligmamizda, UV radyasyonuna 60 giin siire ile maruz
birakilan kor farelerin TSH diizeylerinin 1simlamaya bagl
olarak 60. giin sonunda 0. giin degerlerinin 3 katina
ciktigl, plazma toplam T; hormon diizeyinin 60. giin
sonunda 0. giin degerlerine gore 2,5 kat azaldigi, toplam
T, hormon degerlerinin de 0. glin degerlerine gére hemen
hemen 3 kat azaldig: tespit edilmistir (Sekil 2). Ortaya
c¢ikan bu sonuglar, UV radyasyonunun da diger
radyasyonlar gibi hipofiz ve tiroit bezi hormonlar
izerinde  etkili  oldugunu ortaya  koymaktadir.
Calismamizda ortaya c¢ikan bu sonuglar, Litten ve
arkadaslarinca (21) X-isinlartyla ev siganlari iizerinde
yapilan ve hipofiz beziyle hipotalamus arasindaki negatif
geri besleme mekanizmasinin radyasyonla etkilenmesinin,
TSH hormonu diizeyinde yiikselmeye neden oldugunu
belirtilen calisma sonuglart ile uyumluluk gostermektedir.

UV-C radyasyonu ile yapilan bu g¢alismada, 1smlama
sonucunda toplam T3 ve T4 hormon diizeylerinde dnemli
oranda diisme, TSH hormon diizeyinde de anlamli bir
yikselme meydana gelmesi agikga hipertiroidizm
meydana gelme olasiligini ortaya koymaktadir. Elde
edilen bu sonuglar, van Doorn ve arkadaslar tarafindan I-
131 dozlariyla ev siganlarinda yapilan ¢alismalarin
sonuglariyla benzerlik gostermektedir (26).
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has been stated that the decrease in both hormone levels at
the end of the X-ray process stemmed from the decrease in
the reproduction of these hormones.

In the X-ray trials on rats with deadly radiation doses,
the increase in the TSH hormone levels and the decrease in
the T; and T, hormone levels were found to be the result
of the interaction between hipofiz and thyroid gland (12).
In a research done on human beings by Sterling and his
colleagues (25), it has been stated that the increase in the
TSH hormone level led to a decrease in T, hormone level,
while the normal structure of T; level was maintained.
The results obtained from our research bear resemblance
to the results of the studies done by these two groups of
researchers.

In this research with UV radiation, a significant (p-
0.001) decrease occurred in the total plasma Tj, total
plasma T, hormone levels coupled with a significant
increase (p-0.001) in TSH hormone level. While the TSH
hormone level constantly increased up to the end of the
60th day, a temporary increase ocurred in T; hormone
level at the end of the 28th day and in T4 hormone level at
the end of the 14th day. In the subsequent phases of the
radiation, a considerable decrease (p-0.001) occurred in
the levels of these two hormones.

In our study, it has been found that the TSH levels of
the blind mice exposed to UV radiation for 60 days have
tripled with respect to the zero-day values at the end of the
60th day, while the total plasma T; hormone level
decreased 2.5 times and T, hormone values decreased
almost 3 times during the same period (Figure 2). The
results obtained show that, like other radiations, the UV
radiation has effects on hipofiz and thyroid gland
hormones. The results found in this study are compatible
with the results of the research done by Litten and his
colleagues (21) in which the exposure to radiation, of the
negative feedback mechanism between hipofiz gland and
hippotalamus resulted in an increase in TSH hormone
level.

In this particular research, the fact that the UV radiation
effected a significant decrease in the total plasma T; and
total plasma T, hormone levels accompanied with a
considerable increase in TSH hormone level suggests the
possibility of hypertriodism to occur. The results obtained
in this research bear resemblance to the results of the
studies done on rats by van Dorn and his colleagues with
doses of I-131 (26).
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Figure 2. The effect of the UV radiation on the total plasma T, total plasma T4 and TSH hormones of blind mice
Sekil 2. UV radyasyonunun kor farelerde toplam T, toplam T4 ve TSH hormonlarina etkisi

Sonug olarak, kor farelerin viicudunun tamaminin 60
giin boyunca UV-C radyasyonuna maruz kalmasinin tiroit
hormonlart olan toplam T3 ve T4 diizeylerinde anlamli bir
diismeye, TSH hormon diizeylerinde de anlamli bir

yikselmeye sebep oldugu bu caligmayla da
dogrulanmigtir.
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