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Abstract— The frequencies of y-ray-induced micronuclei (MN) in cytokinesis-blocked (CB) lymphoc-
ytes at several doses were measured in three donors of human and C57BL/6 mice. Measurements
performed after irradiation showed a dose-related increases in MN frequency in each of the donors
studied. The relative sensitivity of mouse in spleen lymphocytes (SLs) compared with human peripheral
blood lymphocytes (PBLs) was estimated by best fitting linear-quadratic model based on the radiation-
induced MN data over the range from 0 ¢Gy to 400 c¢Gy. In the case of MN frequency with 0.2
per CB cell, the relative sensitivity of mouse SLs was 1.67. Compared with the radiation-induced MN
formation in the PBLs of human, the SLs of mouse were more radiosensitive. Using this MN assay
with human PBLs and mouse SLs, studies were performed to determine whether the water fraction
of ginseng (Panax ginseng C.AMeyer) against radiation-induced MN in human PBLs after in vitro
irradiation (3Gy) and in SLs of C57BL/6 mice after in vivo irradiation (3Gy). The frequency of MN
in human PBLs was reduced by water fraction of ginseng (0.5mg/ml of medium) both pre-and post
treatment (p<0.01) in vitro. In addition, the frequency of MN in mouse SLs was also reduced by
pretreatment of ginseng (2mg/ml of drinking water for 7days) iz vivo. The data suggested that the
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ginseng may reduce cell damage caused by y-rays in vitro and in vive. Further studies are needed
to characterize better the protective nature of ginseng extract, its fractions and compounds.
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Fig.v 1. Cytochalasin Blocked Cells without a MN
(A), with TMN(B), and 2MN(C).
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Table 1. Micronuclei (MN) per 500 cytokinesis-blocked lymphocytes following y-irradiation of human peri-

pheral blood

Experimental No.of cells Number of micronuclei per cell Total number
group without MN 1 2 3 4 of MN
donor 1: male, 29y

0 Gy 495 5 5
100 ¢Gy 439 60 1 62
200 cGy 363 104 28 5 175
400 Gy 214 203 65 18 387
donor 2: hlale, 28y _

0 <Gy : 493 7 7
100 ¢Gy 445 52 3 58
200 cGy 355 125 14 6 171
400 cGy 241 187 54 15 3 352

donor 3: male, 33y

0 cGy 497 3 3
100 cGy 432 63 5 73
200 Gy 363 119 16 2 157
400 cGy 189 213 80 4 4 31
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Table 2. Micronuclei (MN) per 500 cytokinesis-blocked lymphocytes following y-irradiation of mouse spleen

lymphocytes
Experimental No.of cells Number of micronuclei per cell Total number
group without MN 1 2 3 4 of MN
donor 1
0 cGy 495 5 ]
100 cGy 423 69 5 3 88
200 <Gy 293 166 33 6 2 258
400 <Gy 143 241 81 27 8 516
donor 2
0 cGy 496 4 4
100 <Gy 416 70 12 2 100
200 cGy 255 189 4 12 313
400 Gy 78 284 111 21 6 593
donor 3
0 cGy 496 4 4
100 cGy 431 61 7 1 78
200 <Gy 262 196 38 4 . 284
400 cGy 121 260 94 20 5 528
Table 3. Frequency of micronuclei in cytokinesis-  Table 4. Relative sensitivity of micronuclei (MN)
blocked (CB)cells following treatment induction of spleen lymphocytes from
with y-rays mouse to human peripheral blood lym-
Dose(cGy)  micronuclei per CB cell(M+ SD) phocytes following treatment with y-rays
Human MN per Human Mouse Relative
0 0.01 +0.004 cell dose(Dh) dose(Dm) sensitivity
100 0.129+ 0.016 required(cGy)* required(cGy)*  (Dh/Dm)
200 0.335+ 0.019 0.05 32.16 17.29 1.86
400 0.78 + 0.079 0.1 68.60 38.49 1.78
Mouse 0.2 132.71 79.44 1.67
0 0.009+ 0.001 04 239.19 157.48 1.52
100 0.177+ 0.002 0.8 406.59 301.00 135
200 057 =+ 0.055 * Calculated from fitting linear-quadratic model.

400 1.091+ 0.083
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Table 5. Frequency of micronuclei in binucleated
human lymphocytes treatment with y-ray

and water fraction of ginseng in vitro

Treatment Micronuclei per cell(M+S.D.)
Untreated control 0.009+ 0.002
Ginseng control(0.5mg/ml) 0.007+ 0.003
Irradiation control(3 Gy) 0.5474 0.022
Ginseng(30min. before 0.348+ 0.037°
irradiation) + irradiation

Irradiation + ginseng 0.407+ 0.043

(72 hrs after irradiation)

*p<0.01 as compared with irradiation control.

Table 6. Frequency of micronuclei in binucleated

mouse spleen lymphocytes following in
vivo treatment with y-rays and radiopro-

tective materials

Treatment Micronuclei per cell(M+SD.)
Untreated control 0.0079+ 0.0015
Irradiation control(3 Gy)- 0.4357+ 0.0315
Ginseng(2mg/ml of drinking 1 0.3349+ 0.0282°

water, for 7days) + irradiation

Diethylditiocarbamate 02191+ 00135°

(1000mg/kg B.W., single LP.

at 30 min. before irradiation)

*p<0.025 as compared with irradiation control.

®p<0.001 as compared with irradiation control.
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