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POLITICAL ASPECTS OFNM-PKOLIFEKA TION
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Populations that resided and who now reside in and around the Semipalatinsk Test Site have remained there for
decades and experienced little in- and out-migration. Semipalatinsk City was literally a secret city until the dissolution of
the USSR. The urban population of the city of Semipalatinsk has steadily grown from several hundred thousand to about
1 million people in the area. Although current urban and rural levels of exposure from environmental
radiocontamination are not markedly increased beyond natural background, there are many villagers who resided near
the Semipalatinsk Test Site whose cumulative lifetime doses are on the order of 0.8-2 Sv Over the course of 40 years,
more than 470 nuclear weapons were tested at the Semipalatinsk Test Site (STS) in the Semipalatinsk region of
Kazakstan. From 1949 to 1963, 38 detonations occurred on the ground and 128 in the air. Radionuclides emanating
from these tests resulted in atmospheric and environmental contamination leading to various levels of acute and chronic
radiation exposure. The medical, scientific and social ramifications of the nuclear testing pose serious challenges to the
Kazakstan Republic and its scientific and health care systems. The release of radionuclides over a long period of time
and their spread in the environment posed major problems to the Kazakstan authorities. Efforts to study the association
between fallout radiation and radiation-induced health effects were prevented by official decree until 1980. Initially,
efforts to address the medical and scientific challenges of the radioactive contamination in and around STS were delayed
by the lack of information about the severity of contamination which was classified in the FSU. After the dissolution of
the FSU, efforts to study populations around STS were hampered and further encumbered by the political and social
changes that increased sharply in the FSU soon after test suspension. Since the dissolution of the Soviet Union in 1991,
attempts to orchestrate coordinated, collaborative research activities in the contaminated regions have been limited until
recently. Although every imaginable population that has been exposed to radiation has been subject to scrutiny, the one
population that has managed to elude systematic investigation with Western internationally accepted methods has been
the population living around STS.

Given these circumstances, there is a definite need to conduct collaborative research on health effects of
environmental radiation exposure in Kazakstan. Estimates of cumulative dose equivalent hinged on dose reconstruction
and environmental sampling performed by the Scientific Research Institute of Radiation Medicine and Ecology
(formerly Dispensary Number 4 of the USSR Ministry of Health) range from 2 mSv to 5 Sv. Previous investigations
conducted to date are based to a large extent on descriptive studies that are not hinged on individual radiation doses and
therefore only compare average rates of disease in various exposed and non-exposed geographic regions. Descriptive
studies do not lend themselves well for studying the etiology (cause-effect relationship) of radiation-induced health
effects because they offer no opportunity for statistical tests of hypotheses, and for each subject, it is not known if
exposure preceded disease. Analytic case-control, nested case-control or cohort studies should be undertaken.

Pilot and feasibility studies should be initiated in the first two years of research. These pilot projects should
include evaluation of anthropological and cultural factors related to ethnicity, lifestyle, and genetic predisposition to
disease, demographics and in- and out-migration, availability and quality of vital statistics data, availability and quality
of dosimetry data. Years 3-5 should address case-control field studies to investigate interaction between radiation-
induced cancer and effect modification by family history of disease, alcohol consumption, smoking, dietary habits,
hormone adjuvent therapy, occupational exposure to radiation and environmental/occupational exposure to pesticides.
Physical dosimetry based on electron spin resonance of tooth enamel and thermoluminescent (TL) dosimetry with
building materials should be augmented with cytogenetic biodosimetry to validate dosimetric methods. Site-gender-
specific confirmation and detection rates should be estimated and applied to rates of cancer when logistic regression is
performed. Statistically significant differences in average village-gender-ethnicity-cohort-specific biomarker response
related to chromosome aberrations and mutation spectra would be expected when comparing highly exposed villagers
and non-exposed villagers. Because the presumed doses are much greater than those typically encountered in
occupational settings, the research question for such research should be to compare excess cancer incidence among
chronically exposed STS populations with excess cancer incidence among acutely exposed Hiroshima and Nagasaki
atomic bomb survivors. Stated differently, one should propose to estimate the Dose Rate Reduction Effectiveness Factor
for exposed STS populations.
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