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Abstract: Cytogenetic and hematological analysis was performed in bovine peripheral blood from the
regions around Wolsong nuclear power plant and control area. The frequency of micronuclei (MN) in
peripheral blood lymphocytes from cattle was used as a biomarker of radiobiological effects resulting from
exposure to environmental radiation. An estimated dose of radiation was calculated by a best fitting
linear-quadratic model based on the radiation-induced MN formation from the bovine lymphocytes exposed
in vitro to radiation over the range from O Gy to 4 Gy. MN rates in lymphocytes of cartle from Wolsong
nuclear power plant and control area were 9.87/1,000 and 9.60/1,000, respectively, There were no
significant differences in MN frequencies and hematological values in cattle between Wolsong and control
area. The study indicates that the MN assay is a rapid, sensitive and accurate method that can be used to
monitor a large population exposed to radiation.
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Table 1. Hematological values in cattle of Wolsong nuclear
power plant and control region

Test Unit Control region Wolsong region

Erythrocytes M/ul 7.161£0.50 748+1.30
Hemoglobin g/dL 9.83+0.52 10.15+1.21
Hematocrit % 29.9011.96 33,13 1+3.51
Thrombocytes Kl 240.141£59.01 226215999
Leukocytes K/ul 8.18+1.89 8.38+2.14
Neutrophils K/l 337113 3.6611.58
Lymphocytes Kul 4491147  399+1.12
Monocytes Kful 0.25%0.10 0.37+0.12
Eosinophils K/l 0.13+0.10 0.28+0.15
Basophils K/ul 0.04 +0.03 0.10+0.05
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Table 2. Micronuclei (MN) per 500 cytokinesis-blocked
lymphocytes following irradiation of cattle

Number of
Experimental - No. of cells micronuclei per cell Total number
group without MN of MN
r 2 3 4
Donor 1
0 cGy 493 7 7
100 cGy 451 43 6 55
200 cGy 392 80 24 4 140

400 cGy 279 173 36 11 1 282
Donor 2

0 cGy 492 8 8
100 cGy 452 4 4 52
200 cGy 401 75 19 5 128

400 Gy 282 167 47 12 2 305
Donor 3

0 cGy 493 7 7
100 Gy 441 53 6 65
200 Gy 38 89 25 2 145

400 cGy 252 189 41 17 1 326

Table 3. Frequency of micromuclei in cytokinesis-blocked
(CB) cells following treatment with gamma-rays

Dose (cGy) Micronuclei per CB cell
0 0.015+0.001
100 0.115:+0.014
200 0.275£0.017
400 0.60910.044

Table 4. Micronucleus frequency in binucleated cells of
bovine lymphocytes from Wolsong nuclear power plant
region and control region

Number of MN per 1,000 CB cells

Subject
Control region ~ Wolsong region
l 10 13
2 4 9
3 7 8
4 7 6
5 21 11
6 10 7
7 10 12
8 13 7
9 7 10
10 7 6
11 9 13
12 8 10
13 11 10
14 8 12
15 12 14
Mean £8.D 9.60£3.91 9.8712.64
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