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ABSTRACT. Cytogenetic and hematological analysis was performed in peripheral blood obtained
from cattle bred in the high background radiation areas (HBRA, Goesan-gun, Cheongwon-gun,
Boeun-gun) and a control area. The frequencies of gamma-ray induced micronuclei (MN) in the cytok-
inesis-blocked (CB) lymphocytes at several doses were measured in 3 cattle. 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 0 mGy to
1,969 mGy. The measurements performed after irradiation showed dose-related increases in the MN
frequency in each donors. The results were analyzed using a linear-quadratic model with a line of
best fit of y=(0.0583+ 0.0137)D + (0.0366 + 0.0081)D* + (0.0093 £ 0.0015) (y = number of MN/CB
cells and D = irradiation dose in Gy). MN rates per 1,000 CB lymphocytes of cattle from the Goesan-
gun, Cheongwon-gun, Boeun-gun and the control area were 6.50 +2.72, 9.00 +4.50, 10.89 + 4.23
and 9.60 +4.70, respectively. The MN frequencies of CB lymphocytes from cattle bred in 4 areas
mean that the values are within the background variation in this experiment. The MN frequencies and
hematological values were similar regardless of whether the cattle were bred in the HBRA or the con-

trol area.
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Table 1. Hematological values in cattle of high background radiation area (HBRA) and control region (n = 10)

HBRA

Test Unit Control region
Goesan-gun Cheongwon-gun Boeun-gun
Erythrocytes 10%ul 7.16 £0.50 7.80+1.22 8.60 + 1.64* 789+1.14
Hemoglobin g/di 9.83+0.52 11.21 £ 1.36* 13.05 £ 1.45* 10.23+1.44
Hematocrit % 29.90£1.96 31.18+4.55 36.28 +4.78* 29.02 £ 4.46
Thrombocytes 10°ul 140.1 £49.0 126.0+61.3 137.1£57.9 155.7 + 68.9
Leukocytes 10%ul 7.18+1.89 6.69+1.34 9.30 £ 1.87* 9.31+275
Neutrophils 10%ul 237+1.13 2221054 4.07 £1.51* 3.07+1.59
Lymphocytes 10%ul 4291147 4.05+1.01 4.39+0.80 541+1.34

*p < 0.05, *p < 0.01 as compared with control region.
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Table 2. Micronuclei (MN) per 1,000 cytokinesis-blocked
lymphocytes following gamma-irradiation of cattle peripheral
blood

Dose  No. of cells Pumber of Frequency of
Donor (mGy) without MN MN percell  MN/1,000 cell
2 3 (meanzSD)
1 0 991 9 0 O
2 0 988 12 0 0
3 0 993 7 0 O
93+25
1 246 992 8 0 O
2 246 088 10 2 0
3 246 986 14 0 O
12035
1 492 972 27 1 0
2 492 971 26 3 O
3 492 956 43 1 0
353+8.5
1 739 930 68 2 O
2 739 913 83 4 0
3 739 931 65 4 0
78.7 +10.7
1 985 896 96 8 O
2 985 906 8 9 0
3 985 891 100 9 0
111.0£76
1 1,969 773 184 38 5
2 1,969 794 168 31 7
3 1,969 790 162 41 7

263.7+£12.1
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Table 3. Micronucleus frequency in binucleated cells of
bovine lymphocytes from high background radiation areas
(HBRA) and a control region

Number of micronucleus per 1,000 CB cells

. HBRA
Subject Control
region Goesan- Cheongwon-  Boeun-
gun gun gun
1 10 3 15 11
2 4 7 6 13
3 7 9 6 14
4 7 7 13 5
5 21 7 15 17
6 10 7 7 9
7 10 5 5 12
8 13 3 5 4
9 7 12 13
10 7 5

Mean+SD 9.60+4.70 6.50+2.72 9.00+4.50 10.89+4.23
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