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By now a good deal of metabolic changes howe been found in an organism exposed to
radiation. At the same time the pathogenic mechanisms of their development are different
and vague sometimes. In this respect endocrine system damage is an integral part of radia-
tion syndromes. It should be considered that endocrine impairments are highly essential,
for together with other regulatory mechanisms they facilitate the resistance to the exter-
nal effects [ 1 ]. However, the role and mechanisms of such impairments on exposure of
an organism to ionizing radiation remain insufficiently studied.

In this connection it is greatly important to study the mechanism of sex steroids
playing an essential role in the regulation of the reproductive function and connected with
it changes in hormonedependent and hormonesensitive tissues in the experimental animals
which were exposed to ionizing radiation.

Considering the fact that cytoplasmic reception is one of the main stages in deter-
mining the target organs sensitivity to oestragens [ 2 ] in seems to be important to study
first the effects of external gamma irradiation on this process.

Material and methods. In this study 6 and 22 months old Vistar's female rats fed on
a standard vivarium feed were used. The animals were irradiated at 1,0 Gy (UGU - 420 Co
- 60 apparatus).

After decapitation of the rats ( all procedures were carried out at 0 - 4° C ) their
liver was perfused with saline solution, divided into small portions and homogenized by
means of a teflon/glass homogenizer in 20 mM Tris-HCl - buffer ( pH 7,4), containing
1,5 mM EDTA, 0,5 mM dithiothreitol and 10% ( v/v ) glycerol ( Sigma, USA ). The
uterus was homogenized by means of a glass/glass homogenizer. A homogenate was centri-
fuged at 105 000 g for 1 hour using " Beckman L8-50 M/E " centrifuge, the USA. The
resultant supernatant ( cytosol ) was taken for reception determination and incubated
with increasing concentrations of [ 2,4,6,7- (n) 3H ] - oestradiol- 17p having specific activity
85 - 105 Ci/mmol ( Amersham, England). The incubation was conducted in the presence
(nonspecific binding, Bn) or absence (general binding, Bg) of 200 - fold unlabeled
steroid excess. Specific binding (Bs) value was determined by the difference between gen-
eral and nonspecific bindings of the hormone. Free and proteinbound steroid was separated
by means of the solid phase adsorbtion on dextran - coated charcoal (activated charcoal
Norit A - 0,5%, dextran T-70 - 0,05% ). The adsorbtion lasted for 2 - 3 minutes. Thereafter
the charcoal was precipitated at 3000 g for 3 - 5 minutes.Stratification efficacy made up
no more than 93%.

Radioactivity was determined by "MARK - III" liguid scintillation counter, (
Austria). The protein content was determined according to the method by Louri [ 3 ]. The
concentration of sites specifically binding oestradiol ( Nc) and association constant ( Ka)
were estimated from Scatchard plot analysis [ 4 ].

Results and discussion. The results of this study on the dynamics of oestradiol
cytoplasmatic reception in the liver and uterus cells of the 6 months old animals after
external irradiation at 1,0 Gy are shown in Table 1. As it is seen from the data obtained, the
irradiation of female rats is accompanied by a reliable decrease in the amount of receptor
molecules both in the liver and in the uterus already on the third AMI after ir**Ai=\\On in
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occurs, though it doesn't reach the initial values even 60 days after the irradiation. The
similar changes for the decrease in the amount of receptor binding sites at the initial
periods after irradiation were noticed for glycocorticoids in the liver and thymus cytosol,
as well as for androgens in the prostate cytosol, the decrease in the amount of binding sites
during 10 - 60 days being characteristic of androgens [ 5, 6 ].

These authors also point out at the decrease of receptor affinity for glycocorticoids
in the liver and thymus cytosol at the early periods after irradiation.

As to oestradiol affinity for cytoplasmatic receptor proteins ( Table 1 ), although
this oestradiol reception index in magnitude increases nearly twice on the third day after
the irradiation, on statistic processing these changes verge on statistic reliability because of
the existing spread in data. A significant decrease in association constant value of hormone
- receptor interaction occurs on the 10 th day as compared to the third one. By the end of
the second month after the irradiation Ka value of oestradiol to cytoplasmatic receptor
proteins approximates to the control ones.

External acute irradiation of female rats at the age of 22 -24 months at 1,0 Gy results
in the analogous changes in the affinity index and the amount of binding sites for estrogens
both in estrogendependent and estrogenresistant tissues ( Table 2 ). However, these changes
aren' t statistically reliable. The general tendency of these changes occurring in estrogen -
receptor interaction in the liver and uterus cells cytosol is observed. So if in young puberal
animals pronounced changes were determined already on the third day and by the 10 th
day there was a tendecy towards their recovery, in the old animals (22-24 months ) these
changes were not so clearly marked and deviations from the norm were of a more prolonged
character.

The obtained data on the relationship between age and oestradiol reception in the
liver and uterus of the irradiated rats seem to be important, for they prove the presence of
changes in the reproductive system regulation of young organisms even if the dose of
irradiation is small. These changes cannot be determined by simply testing the levels of
blood hormones, estrogens in particular. It should be emphasized that the above men-
tioned changes were determined on exposure to total external irradiation at 1,0 Gy. If
ionizino irradiation is chronic, the sitnation may be still more complicated, especially in
case of internal and the combination of internal and external irradiation. So an artificial
incorporation of iodine - 131 and caesium - 137 radionuclides in different combinations
including those with external gamma irradiation [ 5 ] produces on the whole the negative
effect on the activity of cytosol steroid - receptor apparatus of estrogens and progestins. It
is also necessary to consider the fact that the receptor systems of the cell are specific in
different organs and have the ability for recovery at different periods after irradiation
[ 7 , 8 ] .

Thus, the data obtained in this study enable the conclusion that external gamma
irradiation at 1,0 Gy inhibits the state of cytoplasmatic receptor apparatus of sex steroid
hormones in the experimental animals causing chiefly the decrease in the amount of
binding sites of cytoplasmatic estrogen receptors both in young and old rats. The estrogen
reception decrease on irradiation is more pronounced in young animals which is indicative
of an increased reactivity of the organism at this period. This fact seems to be of great
importance for the seguelae evaluation and the prognosis of light irradiation effect on the
reproductive function in puberal animals. In preadolescent animals light irradiation also
influences reproductive function development.
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Summary
Cytoplasmatic oestradiol reception in the liver and the uterus of female rats after

their exposure to acute external gamma irradiation at 1,0 Gy has been studied.
The data obtained showed more pronounced decrease in the amount of oestradiol

specific binding sites in the 6 months old rats as compared with the 20-22 months old
animals. This proves, thet young animals have an increased reactivity.
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