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Fig. 5.1.9. Relative risks (RR) and the 95% confidence interval of chronic obstructive bronchitis (491.2,
ICD-9) prevalence among males clean-up workers of 1986—1987 with different whole-body absorbed doses
(data of clinical epidemiological study of RCRM, AMS of Ukraine from 09.1992 to 04.2004).

During the first decade after the accident, the incidence rate of peptic ulcers in clean-up workers
and residents of contaminated territories significantly exceeded these indices of Ukraine's population.
The increase in the peptic ulcers incidence rate and severity of its clinical course in the persons men-
tioned were induced by Chornobyl catastrophe-related factors.

Recent studies in the clinical and morphological aspects of peptic ulcers in persons evacuated from
the territories with high level of radioactive contamination have identified a progressive course of
inflammation in the stomach, development of which had coincided in time with the ChNPP accident,
and presently is manifested as peptic ulcers incidence [22].

Development of chronic hepatitis and liver cirrhosis are the remote effects of Chornobyl catastro-
phe, which, in the early stages after the ChNPP accident, had been identified as diffuse changes in the
liver with features of adaptive-compensatory hepatopathy [23].

Hemopoietic system’s state

The results of monitoring of the hemopoietic system of the Chornobyl NPP accident affected peo-
ple during 20 years showed that part of the examined persons had deviations in peripheral blood counts.
In the first 1-2 years 25% of the clean-up workers showed evidence of peripheral blood leukopenia, neg-
ligible number of persons had in peripheral blood an increased content of red blood cells and haemoglo-
bin level (9.5%), increased white blood cells counts (12%), thrombocytoppenia (9%), increase of counts
of eosinophils (10.5%), lymphocytes (14.5%) and monocytes (10.5%).

Such unstable deviations were registered at the remote time after the accident: leukocytosis and
leukopenia in 24% and 19.7% of examined people, thrombocytopenia in 7.6%, thrombocytosis in 2.4%.
In 15% of cases, there was a combination of different syndromes, such as leukopenia and thrombocy-
topenia, leukopenia, anaemia and thrombocytopenia.

For the entire follow-up period there were characteristic qualitative disturbances in the nucleus
and cytoplasm of granulocytes, lymphocytes and red blood cells. Among megakaryocytes an increase in
the number of «old» cells was registrated with the presence of gigantic form of platelets, cells with poly-
morphic granularity; and some of the examined people had thrombocyte aggregates and clusters of
micro and macro forms.

The ChNPP accident affected people who have different quantitative and qualitative disturbances
in the elements of all hemopoietic processes comprise a risk group of oncohematological diseases. In the
risk group of 4,200 individuals selected for examination by haematologists of the RCRM of AMS of
Ukraine among 46 000 injured children 11 cases of leukemia have realized to date.

Non-tumour thyroid pathology

Chronic thyroiditis (Fig. 5.1.10) and other non-tumour thyroid pathology are a pressing problem
for all cohorts of affected people. This problem is especially challenging for residents of iodine-endemic
territories in the Ukrainian Polissia.
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Fig. 5.1.10. Prevalence of chronic thyroiditis in Ukraine in groups of affected people (adults and adolescents,
per 10 000; data of Ministry of Health of Ukraine)

State of health of children population

Persistent negative changes in the health state of the children population belong to medical con-
sequences of the Chornobyl catastrophe.

Statistical data on the health condition of children of 0—14 years of age who had suffered due to
the ChNPP accident has shown that in all post-accident years their morbidity tends to grow progres-
sively from 455.4%o in 1987 to 1,367.2%. in 2003. The prevalence of non-tumor diseases is also tending
to grow (Fig. 5.1.11).
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Fig. 5.1.11. Dynamics of non-tumour diseases prevalence (per 10,000) among children and adolescent affected
due to the Chornobyl catastrophe (data of RCRM, AMS of Ukraine)

Presently in the structure of disease incidence of children of 0—14 years predominant are diseases
of the respiratory, nervous, and digestive systems, of the skin and subcutaneous tissue diseases, infec-
tions and parasitic diseases, and diseases of blood and hemopoetic organs.

A portion of healthy among exposed children has been decreasing (from 27.5% in 1986—1987 to
7.2% in 2003) whilst that of exposed children with chronic diseases has been increasing (from 8.4% in
1986—1987 to 77.8% in 2003); and the number of disabled children among them exceeds the mean pop-
ulation level in Ukraine by a factor of 4. The most unfavorable changes have been observed in adoles-
cents with high doses of thyroid gland irradiation and in adolescents irradiated in utero. The number of
healthy individuals among them is less than 3%.

Significant changes concern to the incidence of digestive organ diseases (23.9%.0 in 1988 and
72.5%0 in 2003). The incidence rate of combined involvements of digestive tract has increased, and are
being diagnosed even in children of preschool age.

The consequences of the Chornobyl catastrophe influenced significntly on the immune system of
children. In 82.5% of children (against 39.5% in, the control group, p < 0.05), an immune imbalance has
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been identified being a background for allergic skin damages, otorhynolaringological and bronchopul-
monary diseases as well as of immunodeficient states.

A distinctive feature of somatic pathology is multisystem, multiorgan characteristics of effects,
their relapsing time course with relative resistanceto treatment.

An appraisal of radiation risks for adolescents who are residing on contaminated territories has
shown that 92.8% of irradiation effects will be related to exposure of the thyroid gland; 4.8% — to exter-
nal gamma-radiation exposure; 2.3% — to internal irradiation by 137Cs, and 0.1% — to exposure to ?°Sr.
These risks could be realized up to 2055.

Dynamic follow-up of children who had been exposed to ionising radiation in utero has shown that
irradiation of thyroid gland and the central organs of fetus's immune system in dosage range of exposures
characteristic for the Chornobyl accident can induce affects, which are manifested after the birth as growth
and development disturbances, increasing rate of stable involvement of the chromosome apparatus, dis-
turbed functioning of the immune system, and an elevated risk of incidence of multifactorial pathology.

Studies within the framework of the French-German Chornobyl Initiative have identified a higher
rate of nervous system diseases and mental disorders in prenatally exposed children. Exposed children had
a lower total 1Q due to a lower verbal IQ and a higher rate of disharmonic intellect than unexposed
coevals. When this disharmony in prenatally exposed children exceeded 25 points, it correlated with fetus
absorbed dose. The mothers of children of both groups had no discrepancies in their verbal intellect.

A radioneuroembryological effect has been identified in the form of disharmonic intellectual devel-
opment of a child due to a reduced verbal 1Q for cases of intrauterine exposure at the 8th and latter
weeks of gestation with exposure of the embryo and fetus to > 20 mSv and doses on the thyroid gland
in utero > 300 mSv reflecting a dysfunction of the cortical-limbic system mainly in the dominant (left)
hemisphere. It has been shown that on condition of a radiation accident with emission to the environ-
ment of radioiodine nuclides with relatively low doses of external irradiation brain damage is possible
both at the most critical cerebrogenesis stage (8—15™ gestation weeks), and during later periods of
pregnancy when thyroid absorbed doses in utero are the highest.

Children born by exposed parents also have poor health. This is confirmed by the high general mor-
bidity rate that oscillated over the past five years within 1,134.9-1,367.2%. (against 960.0—1,200.3%o
in Ukraine as a whole).

According to data of an in-depth survey, the number of healthy children among them is 2.6-9.2%,
(in control group — 18.6—-24.6%), and the pathological injury index equals to 5.4—6. This cohort of chil-
dren is characterised by a reduced capability to adapt to the environment, a retardation of biological
age comparing to calendar age, and immunity disorders with most prominent changes in children born
of clean-up workers in 1986—1987 exposed to radiation doses of 25 c¢Sv or more.

Children born by exposed parents develop a phenomenon of genome non-stability. They more
often manifest external disembriogenetic stigmata, minor malformations of inner organs and congenital
malformations, enhanced mutation processes both in indicator cells and target cells that can lead to dis-
turbance of their functions and be a cause of appearance of stochastic and possibly, certain non-sto-
chastic radiation effects.

The mental state of the affected children of all cohorts is significantly worse compared to that of
controled groups of the same age. Among the most significant mental deviations are: self-sensation as a
victim; a state of social alienation and discrimination, especially with regard to receiving education,
employment, and creating a family; lacks of initiative; rental aims; a sense of fatality in perceiving per-
sonal health condition; and anticipating inevitable consequences of irradiation for oneself and relatives,
expectancy of unhealthy progeny.

This morbid emotional condition is a powerful factor of the initiation of psychosomatic disorders
involving further psychosomatic morbidity.

Examination of evacuated adolescents allowed to identify statistically significant relations of psy-
choemotional stress with separate nosologic groups: neurotic disorders, psychopathy and other mental
disorders of nonpsychotic character; non-tumor diseases of the thyroid gland (hypofunction, hyper-
function, and thyroiditis); and gastroduodenal pathology (gastritis, gastroduodenitis, stomach and
duodenum ulcers) and vegetative disorders. All this stresses the necessity to develop psycho-social sup-
port programs involving nosology-specific measures.

Reproductive losses in women, dwellers of territories contaminated with radionuclides

UNSCEAR drew conclusion (2000) that the increases of congenital defects and reproductive loss-
es which had been shown in some investigations, cannot be connected with radiation influence due to
the accident. Taking into account the levels of doses accumulated by population, such conclusion seems
to be appropriate and coinsides with main corpus of scientific knowledge of world radiobiology.
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