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ABSTRACT — This study was aimed to find out the comparative effects between non-irra-
diated, and 5 kGy —10 kGy of gamma-irradiated Panax Ginseng Radix powder on the genotoxi-
city for identification of possibility of DNA damage causing cancer. Four different short-term
mutagenicity tests were used: (1) Salmonella typhimurium reversion assay (Ames test) (2)
Chromosome aberration test in cultured Chinese hamster lung (CHL) fibroblast cells. (3)
Micronucleus test in ddY mouse (4) Somatic mutation and recombination test in the wing
cells of Drosophila melanogaster.

Gamma-irradiated Panax Ginseng Radix powder revealed negative results in these four
mutagenicity tests. This means gamma-irradiated ginseng could be safe on the genotoxic
point of view.

Keywords [] Gamma-irradiated Ginseng, Ames Test, Chromosome Aberration Test, Micronuc-

leus Test, Drosophila Wing Spot Test
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Table 1. Salmonella typhimurium reversion assay with Gamma-irradiated Ginseng (5 kGy)

Test materials Concentration

S9 mix

His* revertants/plate

(mg/plate) TA 98 TA 100 TA 1535 TA 1537
H,O - 28t 7 118+ 13 18t 1 8+ 2
Ginseng(5 kGy) 30,000 - 32+t 4 *11t 4 *4+0 71
10,000 - 28+t 5 56t 11 12+ 1 8+ 3
3,000 - 31t 3 95+ 1 19+ 7 8+ 4
1,000 - 30+ 6 99+ 7 13+ 1 9+ 3
300 - 241+ 4 115t 4 18+ 4 7+ 3
100 - 32+4 108+ 11 17+ 6 125
2-Nitrofluorene 10 - 406+ 22
Sodium azide 10 — 1500+ 114 1298+ 3
ICR-191 1 1755+ 23
2-Aminofluorene 10 - 36+ 2
H,0O + 35+7 109t 5 16 1 8+ 3
Ginseng(5 kGy) 30,000 + 45+ 5 *261 8 *Ht2 2+ 2
10,000 + 355 82+ 8 15+ 2 9+1
3,000 + 41+ 8 123t 7 16t 4 11+ 4
1,000 + 27+ 3 111+ 4 16+ 5 9+1
300 + 39t 5 122+ 7 15+ 3 10+ 3
100 + 271+ 6 118+ 4 17+ 2 9+ 2
2-Aminofluorene 10 + 1247+ 58 952+ 12 19+ 3 63+ 10

*Very thin bactereial lawn due to toxicity of the test material
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Table 2. Salmonella typhimurium reversion assay with Gamma-irradiated Ginseng (10 kGy)

His™ revertants/plate

Test materials Concentration S9 mix

(mg/plate) TA 98 TA 100 TA 1535 TA 1537
H,0 - 29+ 1 1073 14+1 8+1
Ginseing(10 kGy) 30,000 - 45+ 1 *7+ 3 *1+1 3+2
10,000 - 29+ 6 3616 7+ 2 412
3,000 - 28+ 5 67+ 6 14+ 5 5+1
1,000 - 2715 117+ 7 15+ 3 7+ 4
300 - 27+ 3 105 7 1711 8+3
100 - 27+ 7 100+ 6 18+ 3 8+1
2-Nitrofluorene 10 - 606+ 21
Sodium azide 10 - 1396+ 138 1298+ 108
ICR-191 1 - 1496+ 18
H,0 + 367 108+ 6 16+ 4 10+ 4
Ginseng(10 kGy) 30,000 + 37+7 *17£3 *4+3 71
10,000 + 41t 5 96t 16 18+ 2 9+ 2
3,000 + 405 113+ 8 18+ 4 14+ 5
1,000 + 39t 6 119+ 2 13+ 5 12+ 3
300 + 42+ 5 102+ 15 16+ 3 9+ 2
100 + 41+ 6 115+ 2 13+ 3 13+ 2
2-Aminofluorence 10 + 2422+ 29 847+ 90 231 42+ 5
*Inhibition of growth due to toxicity of the test compound
Table 3. Salmonella typhimurium reversion assay with non-irradiated Ginseng
. . . His* revertants/plate
Test materials e s $9 mix TA 98 TA 100 TA 1535  TA 1537
H,0 - 31t 6 109+ 13 18£5 712
Ginseng(0 kGy) 30,000 - 47+ 5 *5t1 *2+1 6+1
10,000 - 30+1 30+ 9 8+3 4+ 1
3,000 - 24+ 6 57+ 9 18+ 3 4+1
1,000 - 29+ 4 124+ 9 201 8+ 2
300 - 24+ 1 118+ 7 13+1 7+ 3
100 - 30+ 3 115+ 19 19+ 1 9+1
2-Nitrofluorene 10 - 593+ 15
Sodium azide 10 - 1207+ 61 1359+ 109
ICR-191 1 - 1638+ 106
H,O + 30+ 3 108+ 6 16+ 4 10+ 4
Ginseng(0 kGy) 30,000 + 46t 6 17+ 3 413 7+1
10,000 + 43+ 3 96t 16 18+ 2 9+ 2
3,000 + 42+ 9 113+ 8 18+ 4 14+ 5
1,000 + 37+ 3 119+ 2 135 12+ 3
300 + 24+ 7 102+ 15 16+ 3 9+ 2
100 + 28+ 6 115+ 2 13+ 3 13+ 2
2-Aminofluorene 10 + 1696+ 118 913+ 67 22+ 7 50+ 3

*Inhibition of growth due to toxicity of the test compound
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Table 4. Summary results of chromosome abberation test with Gamma-irradiated Ginseng

. No. of cells Frequencies of aberrant cells
Test materals Concentration S9
(mg/ml) scored ctg ctb cte csg csb cse nor
(—) control - 100 1 99
Ginseng(0 kGy) 10 - 1 1 98
5 - 2 98
2.5 - 2 98
Ginseng(5 kGy) 10 - 3 1 9%
5 - 1 2 97
25 - 2 98
Ginseng(10 kGy) 10 - 2 1 97
5 - 4 96
25 - 1 99
Mitomycin C 0.04 ug/mi 6 6 5 2 76
(—) control + 100 100
Ginseng(0 kGy) 10 + 100
5 + 1 2 97
25 + 1 99
Ginseng(5 kGy) 10 + 1 99
5 + 2 98
25 + 1 9
Ginseng(10 kGy) 10 + 1 100
5 + 100
25 + 1 99
Benzo(a)pyrene 0.02 + 4 13 2 1 78

ctg, chromatid gap; ctb, chromatid breakage; cte, chromatid exchange; csg, chromosome gap; csb, chromosome breakage;
cse, chromosome exchange; nor, normal; MMC, mitomycin C; B(a)P,Benzo(a)pyrene

Table 5. Summary results of micronucleus test with Gamma-irradiated Ginseng

Test materials Dose* No. of mice Sampling MNPCE% Ratio PCE/PCE+NCE

(mg/kg) tested time (hrs) (mean* SD) (meant SD)
NS 0 6 48 0.08+ 0.07 0.65% 0.03
Mitomycin C 2.0 6 30 6.75+ 0.68 0.54+ 0.01
Ginseng(0 kGy) 2500 6 48 0.15+ 0.10 0.55+ 0.05
1250 6 48 017+ 0.11 0.62+0.03
625 6 48 0.10+0.12 0.62* 0.06
Ginseng(5 kGy) 2500 6 48 0.05+ 0.08 0.50+ 0.02
1250 6 48 0.03+ 0.05 0.01+0.01
625 6 48 0.07+ 0.08 0.54% 0.02
Ginseng(10 kGy) 2500 6 48 0.05* 0.07 0.55% 0.10
1250 6 48 0.08+ 0.09 0.62+ 0.03
625 6 48 0.05% 0.08 061+ 0.01

NS: normal saline. MNPCE: micronucleated polychromatic erythrocytes/1,000 polychromatic erythrocytes. PCE/PCE +
NCE: polychromatic erythrocytes/1,000 erythrocytes. “p.o. twice, with a 24 hrs interval. *ip. once. (p<0.05)
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Table 6. Summary results of Drosophila wing spot test with Gamma-irradiated Ginseng

Test materials Dose’ No. of wing Frequency of spots per wing scored Conclusion
(mg/5 m/) scored Single spots Twin spots
Small(SSy Large(LSY (TW)
Control D.W. 116 0.04(5) 0.01(1) 0.00(0)
Mitomycin C 0.125 mM 74 1.41(104) 1.57(116) 0.16(12)
Ginseng(0 kGy) 800 76 0.05(4) 0.00(0) 0.00(0) NEG
400 80 0.01(1) 0.00(0) 0.00(0) NEG
200 72 0.00(0) 0.01(1) 0.00(0) NEG
Ginseng(5 kGy) 800 78 0.03(3) 0.00(0) 0.00(0) NEG
400 80 0.11(9) 0.00(0) 0.00(0) NEG
200 78 0.06(5) 0.01(1) 0.00(0) NEG
Ginseng(10 kGy) 800 120 0.07(8) 0.02(0) 0.00(0) NEG
400 80 0.01(1) 0.03(2) 0.00(0) NEG
200 80 0.0545) 0.01(1) 0.00(0) NEG

NEG: negative. “Number of small single spot: 1-2 cells. *Number of large single spot: >2 cells. (p<0.05)
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ZF7hste] £ Ado] HA3] YIAHES RAFa,
Ak ZAFATEHE kGy, 10 kGy)ol| utE spote] ¥
Hx e 2polE HolA| edstrd. myh 7} whaldzal
At 4] Fog-3Fel w2 spot FHREY Folx
Holz] e¥sheh =R vpAbA ZAL WAMEHS it
v zjof e zzteld] AKARE A4S Vel
mwh) L83 ehdl+ single spot-2 4] 42
mwh$} flrr 2| 3E7F2] mitotic recombinatione]t}, so-
matic gene mutationol] J&] P} o)A} A=
E o WA zAL Q4R 2ot fHEA g}
o g JUE vAA e AR gdch

o]z} zho) wpAbAZAL QlAbe hFE A Q) in vitro
A=A Salmonella typhimurium 2353
o] Al&(Ames test) ¥ FH A o] A} Al ¥ (chromosome
aberration test)oll 4] 248 JeElANUL, i vive
AT ZddE A tdsitle 2AAIE
vhE E ek 2ev Qlate] 54 tigqled 9)sl4
A7l A F ASsE S Ao 2 E
HogMe F8A T8 Iy, A B 7Y
oA AlfFEQl A AIAIES) SHAEEAAYHR S
A7) P71 A AT F0HE o Ak AL QlAbe]
24 S HE83I] Eg £ ds A=
Abs¥ch

HALS e

ole] odFE 1992334 1993d®  H3r)4A
SAATAEIAZ 2837l AHA A=

z299

HRALA 2 AL aladel]l tfgt A5 8-S ARSI o yAMd(gamma-ray)& RARRHCEAM] gk
5 kGy, 10 kGy) AR 2tol| ) 8te] in vitro A3 2. 23 Salmonella typhimurium-2 o] 43+ §4 =}
EAEdHe] A3 (Ames test)?} Chinese hamster lung celld o]43F A o) 4A & A4
33, in vive AR LZ2E ddY o528 FFAEE o] 43 A 2Rl E ol 43 AAE
Eadule] 9 MEFAIFE AT ZE A A A9 AE At o)t AHeE Mo}

WAL ke HEA S FASAD7] AR edlA] "ol frkAo]
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