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Abstract

The situation of living of population on radionuclide contamination areas was
simulated in the experimental study using white strainless rats of different ages. The
significance of age for late stockhastic effects of internal radionuclide contamination
with low doses of I31I, 137Cs, 144Ce and 106Ru was studied. Some common regularities
and differences in late effects formation depending on age were found. Results of the
study showed that the number of tumors developed increased in groups of animals
exposed at the youngest age. The younger animal at the moment of internal radionuclide
contamination, the higher percentage of malignant tumors appeared. It was especially so
for tumors of endocrine glands (pituitary, suprarenal,- and thyroid). Differences in late
effects formation related to different type of radionuclide distribution within the body
were estimated. On the base of extrapolation the conclusion was made that human
organism being exposed at early postnatal or pubertal period could be the most
radiosensitive (1.5-2.0 or sometimes even 3-5 times higher than adults). Data confirmed
the opinion that children are the most critical part of population even in case of low dose
radiation exposure.

Among late effects radionuclide contamination the tumor effects are the most
significant. Since the information on dose-effects for malignancy in human is limited,
the experiment with animals become very important. It is scientifically proved that
spontaneous tumors' frequency among experimental animals is very close to those in
human [ 1 ].

The situation of living of population on radionuclide contaminated areas was
simulated in the experimental study using white strainless rats of different ages. The
significance of the age the moment of exposure for late stockhastic effects of internal
radionuclide contamination with low doses of 131I, 137Cs, 144Ce and IO6Ru was studied.
Age heterogeneity of population was simulated using 1540 white strainless rats of three
age groups: 7 days old, 30 days old and 120 days old. These subgroups corresponded to:
early postnatal, pubertal and sex-mature (adult) periods of human. Animals received
radionuclides "per os" in quantities providing the following cumulative doses to critical
organs: I3II - 5 Gy to thyroid gland; I37Cs - 0.5 Gy to whole body; 144Ce - 6 Gy to
colon; 106Ru - 1.0 Gy to whole body. Development of tumors was registered during the
period of 24-26 months since exposure. Total number of tumors in each age group and
percentage of malignant among then were estimated. Control group of animals was also
studied with 70 animals in each age subgroup.

Results of pathomorphological and histological study showed:
(1) - the percentage and rate of tumors' growth were higher in experimental than in
controls animals of all age groups; for example, among those received 137Cs at age 30
days the percentage of animals developed tumors was about 94% with 62.5% in
corresponding controls, and in adult animals 87.3% and 66.5% respectively were
registered.
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(2) - total number of tumors, in general, as well as malignant ones were highest in
experimental animals of lower age. Table I demonstrates this fact, where frequency of
malignant tumors in all experimental and control groups of rats is shown.

Table I. Percentage of malignant tumors in animals contaminated with radionuclides (E)
at different periods of life , in comparison with non-contaminated animals (C).

Age (days)
of animals
at the time
of contami-
nation

7

30

120

131

E

52.2

37.3

0.8

I

C

7.2

17.9

0

137

E

-

36.4

29.7

Cs

C

-

12.5

16.7

106

E

41.0

34.1

27.2

Ru

C

0

16.6

17.2

144

E

45.6

29.2

30.9

Ce

C

19.3

25.5

29.5

The most significant differences were found in group of animals received 131I at age
7 days. Part of malignant tumors was 52.2% in experimental and only 7.2% in controls
group. The same radionuclide given at age 30 days produced some less malignancy
effect (37.3%) with twice lower percentage in controls. In adult animals percent of
malignant tumors was only 0.8 in experimental animals. The same effect, however,
some slighter expressed was found in animals contaminated with l37Cs and 106Ru. In
group of animals contaminated with 144Ce the higher percent of malignant tumors was
found only in animals of "7 days" subgroup.

It is very important to note that the youngest animals, in general, developed
malignant tumors of endocrine glands more frequently than adult ones. This is,
probably, related to some disturbances in hypophysis-adrenal system, which is very
radiosensitive in young organism. So, after internal 37Cs exposure 77.7% and 42.0% of
malignant tumors of hypophysis were found in young groups (in respective controls
groups only 14.2% and 12.5%). The same tendency were found for 131I and 144Ce.
Adult experimental animals did not show differences in comparison with control on this
criterion.

Malignant tumors of mammary gland, thyroid and adrenal glands were also found
more frequently in youngest groups of rats. However, there are differences related to the
type of the radionuclide distribution in the body. In case of 137Cs incorporation the most
frequent tumors, including malignant ones, were found in mammary glands, adrenal
glands and, as well as, in blood marrow. Malignant tumors of thyroid glands were found
mostly in animals incorporated with I3II in lowest age; their percentage were 62.5% of
general number of thyroid tumors (in adult group only 25%). 144Ce - incorporation
produced malignant tumors of thyroid gland in 41.7% of young animals and only in
16.7% of adults. Malignant tumors of adrenal gland were found only among "30 days
old" group with 144Ce - incorporation.
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The data received in our experiment permit to suppose that internal radionuclide
contamination of population with 131I, 137Cs, 144Ce and 06Ru in relatively small doses
can produce twice (and more) in children higher number of malignant tumors, especially
exposed in early postnatal and pubertal periods, than in adult. The number of tumors of
pituitary could be two times higher in children than in adult. The frequency of malignant
tumors of thyroid in children contaminated with 131I and 144Ce probably would be 2.5
times higher than among non-contaminated population.

The results presented here and those of others [ 2-3 ] show that, susceptibility for
induction of late effects seemed to decrease gradually with increasing age during the
adult period.

It is necessary to note that:
- in case of peroral contamination of human with low doses of cerium, caesium,

ruthemiun and iodine in more youngest part of population: children would be the most
radiosensitive group, especially if exposed in early postnatal and pubertal periods (in
average, 1.5 -̂- 2.0 times higher radiosensitivily could be registered).
- the attention should be paid to prophylactical measures directed of malignant effect,

especially in critical groups of population (children!), living on contaminated with
radionuclides areas.
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