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Use of Frequencies of Micronuclei as Biological Dosimetry in Korean Native
Cattle and Goat Lymphocytes after Irradiation in vitro
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Abstract : The frequencies of gamma-ray-induced micronuclei (MN) in cytokinesis-blocked (CB) lymphocytes at several
doses were measured in three donors of Korean native cattle and Korean native goat. Measurements performed after irradiation
showed a dose-related increases in MN frequency in each of the donors studied. When analysed by linear-quadratic model

the line of best fit was : cattle :

MN/CB cells and D =

y =0.1016D + 0.0118D” + 0.0147, goat : y =0.1353D + 0.0043D? + 0.0087 (y = number of
irradiation dose in Gy). The relative sensitivity of goat lymphocytes compared with cattle lymphocytes

was estimated by best fitting linear-quadratic model based on the radiation-induced MN data over the range from 0 Gy
to 4 Gy. In the case of MN frequency with 0.05, 0.1, 0.2, 0.4 and 0.8, the relative sensitivities of goat lymphocytes were
1.106, 1.166, 1.140, 1.069 and 0.976 respectively. Our in vitro radiobiological study confirmed that the cytogenetic response
obtained in blood from cattle and goat can be utilized for application in environmental studies.
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Fig 1. Photomicrograph of cytokinesis-blocked lymphocyte
containing a micronucleus (arrow). Diff Quik stain, >< 1000.
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Table 1. Micronuclei (MN) per 500 cytokinesis-blocked lymphocytes following irradiation of cattle

Number of micronuclei per cell

Experimental group No. of cells without MN ’ 5 3 2 Total number of MN

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 44 4 52
200 cGy 401 75 19 5 128
400 cGy 282 167 47 12 2 305
donor 3

0 cGy 493 7 7
100 c¢Gy 441 53 6 65
200 cGy 384 89 25 2 145
400 cGy 252 189 41 17 1326

Table 2. Micronuclei (MN) per 500 cytokinesis-blocked lymphocytes following irradiation of goat

Number of micronuclei per cell

Experimental group No. of cells without MN " 5 3 a Total number of MN

donor 1

0 cGy 496 4 4
100 cGy 437 52 11 74
200 cGy 375 100 21 4 154
400 cGy 274 151 59 15 1 318
donor 2

0 cGy 495 5 5
100 cGy 432 61 7 75
200 cGy 380 92 26 2 150
400 cGy 281 143 61 15 310
donor 3

0 cGy 496 4 4
100 cGy 439 50 11 72
200 cGy 389 85 20 6 143
400 cGy 281 155 50 10 4 301

bD*+ CE D=[-aty (a’-4b(C-y)]+2bE HFatd 99 Ake] HEIE 71502 AMEsPd A gl H3le] At
2 ZAZ AEY vide] £5 2439 AEF 0.05 oke 7}7} 1.106, 1.166, 1.140, 1.069 = 0.97681<¢) *ApA
7N, 0.170, 0.27H, 0470 B 0.8702} m4so] AR = A} 7r=232 YERAtH(Table 4).
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Table 3. Frequency of micronuclei in cytokinesis-blocked
(CB) cells following treatment with gamma-rays

Dose (cGy) micronuclei per CB cell (M £ SD)

Cattle

0 0.015 £ 0.001
100 0.115 £ 0.014
200 0.275 £ 0.017
400 0.609 £+ 0.044
Goat

0 0.009 * 0.001
100 0.147 £ 0.003
200 0.298 £+ 0.011
400 0.619 = 0.017
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Table 4. Relative sensitivity of micronuclei (MN) induction of lymphocyte from goat to cattle lymphocyte following treatment with
garnma-rays
MN per cell Cattle dose (Dc)required(cGy)* Goat dose (Dg) required(cGy)* Relative sensitivity (Dc/Dg)
0.05 33.46 30.25 1.106
0.1 77.05 66.10 1.166
0.2 154.56 135.54 1.140
04 284.79 266.53 1.069
0.8 491.61 503.79 0.976

*Calculated from fitting linear-quadratic model.
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