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Cytogenetic Radiation Adaptive Response Assessed by Metaphase Analysis and
Micronuclei Test in Human Lymphocytes and Mouse Bone Marrow Cells
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Abstract

Purpose: Radiation adaptive response in human peripheral lymphocytes and mouse bone marrow cells was
investigated using both metaphase analysis and micronucleus assay. We assessed the correlation between
both tests. Materials and Methods: Two groups of the human peripheral lymphocytes and mouse bone
marrow cells were exposed to low dose (conditioning dose, 0.18 Gy) or high dose (challenging dose, 2 Gy)
y -rays. The other 4 groups were exposed to low dose followed by high dose after several time intervals
(4, 7, 12, and 24 hours, respectively). The frequencies of chromosomal aberrations in metaphase analysis
and micronuclei in micronucleus assay were counted. Results: Chromosomal aberrations and micronuclei of
preexposed group were lower than those of the group only exposed to high dose radiation. Maximal
reduction in frequencies of chromosomal aberrations were observed in the group to which challenging dose
was given at 7 hour after a conditioning dose (p<0.001). Metaphase analysis and micronucleus assay
revealed very good correlation in both human lymphocytes and mouse bone marrow cells (r=0.98, p<0.001;
r=0.99, p=0.001, respectively). Conclusion: Radiation adaptive response could be induced by low dose
irradiation in both human lymphocytes and mouse bone marrow cells. There was a significant correlation
between metaphase analysis and micronucleus assay. (Korean J Nucl Med 1998;32:6:525-33)
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Table 1. Numbers of Unstable Chromosome (UC) in Human Lymphocytes before and after Gamma Irradiation

Number of Conditioning

Challenging Total number of Total number

Average number of

Group donors irradiation erval irradiation cells scored of UC UC in 100 cells
(mean+S.D.)
1 5 none (control) 500 10 241
2 5 0.18 Gy 500 112 22+4
3 5 2 Gy 500 630 126+12
4 5 0.18 Gy 4 h 2 Gy 500 510 10219
5 5 0.18 Gy 7h 2 Gy 500 375 T5xT*
6 5 0.18 Gy 12 h 2 Gy 500 553 11110
7 5 0.18 Gy 24 h 2 Gy 500 581 11619

* P<0.01 as compared with group 3.
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Table 2. Numbers of Micronucleus (MN) in Human Lymphocytes before and after Gamma Irradiation

Number of Conditioning

Challenging Total number of Total number

Average number of

Growp  yonors  imadiation. "% irradiation  BNC scored of My MV in 1000 BNC
(mean+S.D.)
1 5 none (control) 5,000 86 1741
2 5 0.18 Gy 5,000 146 2042
3 5 2 Gy 5,000 997 19945
4 5 018Gy 4h 2 Gy 5,000 870 17444
5 5 018Gy 7h  2Gy 5,000 503 101 43*
6 5 018Gy 12h  2Gy 5,000 930 186+4
7 5 018Gy 24h 2 Gy 5,000 985 197+4

BNC, binucleated cell; *, p<0.01 as compared with group 3.

Table 3. Numbers of Unstable Chromosomes (UC) in Mouse Bone Marrow Cells before and after Gamma

Irradiation

Number of Conditioning

Challenging Total number of Total number

Average number of

Group donors irradiation erval irradiation cells scored of UC UC in 100 cells
(mean+S.D.)

1 8 none (control) 800 0 0

2 8 0.18 Gy 800 112 265
3 8 2 Gy 800 630 12346
4 8 0.18 Gy 4 h 2 Gy 800 510 10349
5 8 0.18 Gy 7h 2 Gy 800 375 64+7*
6 8 0.18 Gy 12h 2 Gy 800 553 118+11
7 8 0.18 Gy 24 h 2 Gy 800 581 12519

* p<0.01 as compared with group 3.
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Fig. 1. Metaphase analysis and micronuclens assay revealed very
good correlation in both human lymphocytes (A, r=0.98,
p<0.001) and mouse bone marrow cells (B, r=0.99, p=

0.001).
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Table 4. Numbers of Micronucleus (MN) in Mouse Bone Marrow Cells before and after Gamma Irradiation

Number of Conditioning

Group erval

Challenging Total number of Total number

Average number of
MN in 1,000 PCE

donors irradiation irradiation PCE scored of MN (mean+S.D.)
1 8 none (control) 8,000 8 1+1
2 8 0.18 Gy 8,000 104 13+1
3 8 2 Gy 8,000 1,048 13143
4 8 0.18 Gy 4 h 2 Gy 8,000 896 11243
5 8 0.18 Gy 7h 2 Gy 8,000 456 57£2*
6 8 0.18 Gy 12 h 2 Gy 8,000 1,050 13143
7 8 0.18 Gy 24 h 2 Gy 8,000 1,064 13343

PCE, polychromatic erythrocyte; *, p<0.01 as compared with group 3.
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