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The adaptive response (AR) is a phenomenon by which cells exposure to sublethal doses of DNA-damaging
agents (non-mutagenic dose of chemical or radiation), known as conditioning treatment (CT), leads to increased
resistance to a subsequent exposure to a higher dose of the same or other agents, known as challenge treatment
(CR). The adaptive response (AR) induced by radiation in human lymphocytes has been reported in a range of 120cGy pre-exposure. In this study, we investigated the adaptive response using 5cGy conditioning dose of
gamma rays followed by 2 Gy challenging dose in peripheral human lymphocyte cells. Blood samples were
taken from 30 female volunteers and this experiment was carried out by delivering 5 cGy gamma radiation
followed by 2 Gy of challenging. Consequently, the number of micronuclei (MN) in binuclear lymphocyte cells
was counted as an endpoint. The results showed that the mean frequency of micronuclei in binuclear
lymphocytes which have received both conditioning and challenge doses are significantly reduced in comparison
to those only exposed to 2 Gy (20.46±2.13, 30.2±3.29) (P< 0.01). The results showed the existence of an in vitro
adaptive response in lymphocyte cell exposed to low dose of gamma radiations.
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DNA
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hours.

and sister chromatid exchange (SCE) (13).
In the present study, a comparative study on
adaptive response using condition dose 5 cGy in
human lymphocytes was performed and the effect
of gamma radiation at a dose of 2 Gy on adaptive
response was investigated.

Results
Mean micronuclei frequencies in lymphocytes
of all four groups are summarized in Table 1.
Mean micronuclei frequency in lymphocytes
in group 3 (CD group) was 30.2± 3.29, whereas,
this frequency significantly decreased in group

Material and Methods

4(p<0.001). In fact when the cells initially received

Experimental design

5cGy followed by 2Gy of challenging dose (group

In this experiment, 30 healthy, non-smoker

4), the mean of micronuclei was 20.46± 2.13
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female volunteers aged 19-35 were selected
randomly among (O-RH+) blood group subjects
due to the higher frequency of this blood group in
Babol.

Discussion
Very low doses of DNA-damaging agents can
cause adaptation of the cells against higher doses of

The protocol was approved by the Ethics and

the same agents, so the cells are less susceptible to

Scientific Research Committee of Babol University

damage by subsequent higher doses of these agents.

of Medical Sciences. The volunteers signed a

This phenomenon is called adaptive response

written informed consent letter before enrolling in

(AR). This issue was reported for the first time in
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Table 1: Mean frequency of micronucleie for 4 group and their standard division (1:Sham, 2:Only 0.05 Gy,
3:Only 2Gy, 4:0.05 +2 Gy)
Group
Treatment
Means of micronucleies
Std. Error
0.05Gy
2Gy
1
9.06
1.66
2
24h
9.46
1.58
3
48h
30.2
3.29
4
24h
48h
20.46
2.13
prokaryotes by Samson and Cairn in 1977 about
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Biol 2008;31:396-408.
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