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It is generally accepted that the analysis of
instable chromosome aberrations
(dicentrics and centric rings) permits the
reconstruction of absorbed doses immedia-
tely after radiation exposure or if little time
has passed since the exposure occurred [4].
In case years have passed after the expo-
sure, dose assessment by means of analysis
of the level of unstable chromosome aber-
rations is possible only using a correction
factor characterizing the rate of decline of
dicentrics and centric rings with time.
Analysis of the dynamics of temporal
decline in the level of cells with unstable
chromosome aberrations was the subject of
several studies [1,2,3,5,9]. Linear; expo-
nential or other relationships have been ob-
tained permitting the determination of the
half-life of dicentrics and centric rings in
peripheral blood.
According to the data obtained by us in the
course of a 7-year follow-up of the liquida-
tors participating in rescue and clean-up
operations in Chemobyl, this period is
about four years. However, we have no
possibility to determine the coefficient of
reduction of the level of unstable chromo-
some aberrations in individuals exposed to
radiation 40 years ago by means of direct
analysis of the dynamics of this process.
The only possibility for making such
calculations which are so important for
biological dosimetry is the comparison of
the rates of stable and unstable chromo-
some aberrations. It is known that in the
early period after exposure the ratio of
stable and unstable chromosome aberra-
tions makes up 1:1 if the FISH-method is

used [7,10,11,13] and if there is a possibilic
ty to identify dicentrics using pan centro-
meric probes [8]. It is apparent that this ra-
tio will be changing with time in favor of
stable aberrations.
Hence, using the ratio of stable and unst;l-
ble chromosomes it is possible to study the
dynamics of unstable chromosome aberra-
tions in time. This requires that such ratios
should be experimentally determined at dif-
ferent periods after the action of ionizing
radiations. In the previous publications [12c

14] we have presented the rates of stable
and unstable chromosome aberrations esti-
mated in the liquidators within 8-9 years af-
ter the Chemobyl accident, in the popula-
tion of the Three Mile Island (USA) region
within 15 years after the nuclear reactor
accident in 1979 and in the populations of
several localities of the Altai Territory
within 45 years after the nuclear tests in
1949. These materials can be used for ana-
lysis of the dynamics of the rate of cells
with dicentrics and centric rings.
Fig. 1 presents the results of such analysis.
The left scale demonstrates the decline of
the level of cells with dicentrics and centric
rings in the liquidators (triangle points).
The initial number of such cells observed
immediately after the exposure in 1986 is
taken as 1. The right scale gives the ratio of
cells with dicentrics and centric rings to the
number of cells with translocations recor-
ded by the FISH-method. The ratio of such
types of chromosome aberrations immedia-
tely after the action of ionizing radiations
makes up 1:1 [8]. The left arid right scales
are completely identical and thus make it
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possible to examine in relative values the
dynamics of unstable chromosome aberra-
tions over a long period of time. All calcu-
lations are given with corrections for con-
trol levels.
It is seen that the experimental points cha-
racterizing the relative portions of dicent-
rics and centric rings at different periods of
the follow-up of different groups demon-
strate a regular decrease in the level of
these aberrations over several decades. The
results obtained make it possible to calcula-
te as a first approximation correction
factors that can be applied for reconstruc-
tion of absorbed doses on the basis of ana-
lysis of the observed level of cells with
dicentrics and centric rings.
The period in which the number of cells
with dicentrics and centric rings is reduced
to 0.5 is about 4 years in the given case. Af-
ter 10 years about 25% of the initial num-
ber of such cells (correction factor 4) re-
main in the peripheral blood. For three
localities of the Altai Territory the correc-
tion factor was derived to be about 7 for a
time delay of 45 years since the exposure to
ionizing radiations. It is interesting to note
that we found a ratio of about 14 in the con-
trol material for the cells with transloca-
tions compared to the cells with dicentrics
and centric rings.
It should be noted that the reconstruction of
doses with the use of this approach is pos-
sible only in situations where comparative-
ly high doses have been absorbed, due to
which a statistically significant excess of
the level of cells with dicentrics and centric
rings over the control level is observed in
the examined group.
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Figure 1:
Decline of dicentrics and centric rings in human lymphocytes after exposure (left
scale) and decline of the ratio dicentrics + crings/translocations (right scale)
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points 1-8 (triangles) and left scale:
number of dicentrics and centric rings per cell in lymphocytes of liquidators measured at
different times between 1987-1993 (relative units)

points 9-14 (circles) and right scale:
ratio of cells with dicentrics and crings to cells with translocations measured in different
exposed populations

9 Klimovo, Bryansk region
10 liquidators of the Chemobyl accident
] 1 TMI region (USA)
12-] 4 several localities of the Altai Territory affected by nuclear tests in Semipalatinsk
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