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DNA REPAIR IN ADAPTED HUMAN LYMPHOCYTES:
COMPARISON OF THE COMET AND SANDWICH ELISA METHODS

M. Wojew6dzka, A. Szczech, P. Fuchs

We have previously described the role of calcium
ions in the induction of the adaptive response [1]
and assumed that the adaptation is dependent on
transduction of intracellular signal(s). We have
attempted to find correlation between DNA repair
kinetics and adaptive response estimated from
micronuclei frequency.

Incubation of human lymphocytes in hydrogen
peroxide (10 /uM H2O2, 30 min) evoked a ca 30%
decrease in the frequency of micronuclei upon sub-
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Fig.l.DNA damage repair measured by the comet assay in
adapted (10 /*M H2O2) and non-adapted human lympho-
cytes. Data computer-fitted (least square method) to the
equation y=a*exp(-bt)+c, where a is the initial repairable
damage, b is reciprocal of the time constant and c is the
residual damage. Bars denote standard deviation.

sequent X-irradiation (2 Gy). The response was
reflected in a lower micronuclei frequency but no
change in DNA repair rate was observed as measured
by the comet assay directly after the challenge dose.
Initial DNA damage and its repair were measured
with alkaline comet assay immediately after giving
the challenge dose (on ice). Lower damage revealed
at the chromosomal level in the adapted lymphocytes
was unrelated to DNA repair rate. The kinetics of

DNA repair in the lymphocytes adapted by 10 ,wM
H2O2 treatment and non-adapted cells were similar
(Fig.l). We applied also sandwich ELISA [2,3] for
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Fig.2. Repair of DNA damage measured by sandwich ELISA in
human blood lymphocytes adapted (10/<M H2O2, 30 min)
and non-adapted. % ssDNA in X-irradiated (2 Gy) lym-
phocytes detected after 6-min alkali treatment (pH 12.4).
The data represent mean results for 2 blood samples, split
from the same donor and divided over 4 microtiter plates.
The error bars represent the SEM.

DNA strand breaks to study radio-adaptation of
human lymphocytes. Preliminary results show no
differences in repair kinetics between the adapted
and non-adapted cells (Fig.2). These results point to
the need of a different approach to solve the
problem: a very sensitive method specific for double
strand breaks should be applied.
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For an accurate assessment of the extent of damage,
induced by exposure to ionizing radiation, a comple-
mentary approach that combines physical dosimetry

and biological indicators of damage is necessary. To
this purpose the Nutrition and Food Research Insti-
tute (TNO, Rijswijk, the Netherlands) is developing


