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Anticlastogenic Effect of Petroleum Ether Extract of Panax ginseng
Against Carcinogens-induced Micronuclei in Mice

Sung Gyu Choi and Moon Young Heo**
Research Lab. Dong-A Pharm. Co, Ltd. Kiheung-Up, Kyunggi-Do 449-900, Korea

*College of Pharmacy, Kangweon National University, Chuncheon 200-701, Korea

Abstract—Ethanol, total saponin and petroleum ether extract of Panax ginseng C.A. Meyer were
tested for their anticlastogenic effects against induction of micronuclei by cyclophosphamide and
benzo(a)pyrene in mice. Ginseng petroleum ether extract (GPEE) showed the highest suppressive
effect among three extracts. GPEE was also tested to compare their anticlastogenic effect against
several well-known carcinogens: such as mitomycin C, 7, 12-dimethy! benzo(a)anthracene, ethyl
methane suifonate, dimethylnitrosamine and busulfan. GPEE showed the anticlastogenic effect agai-
nst most of carcinogens, although there were no significant effects against 7, 12-dimethy! benzo(a)
anthracene, dimethyl nitrosoamine and busulfan-induced micronuclei.

Keywords [] Panax ginseng C.A. Meyer, micronucleus test, antictastogenic effect.
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Table I—Suppression of cyclophosphamide(CPA)-induced MNPCEs by ginseng extracts®

Dose MNPCE %* Suppression?
Treatment (mg/kg) Individual Value Mean:t 5. %)
Positive control (CPA) 25 1.2 11 12 1.17+ 0.05

Ginseng Saponin+ CPA® 1+25 15 12 1.35£0.15 —15.7
10+25 13 1.0 11 1.13+0.12 29
100+25 05 08 09 0.73£0.17* 371
Ginseng EtOH Ext.+CPA 1+25 11 12 1.0 1.10+ 0.08 5.7
10+25 14 12 08 113+ 0.25 29
100+ 25 0.8 0.8 04 0.67% 0.19* 429
Ginseng Pet. Ether Ext.+CPA 1+25 0.8 0.6 0.70%x 0.10* 40.0
) 10+25 0.6 0.7 0.6 0.63% 0.05** 45.7
100+25 0.7 0.8 0.5 0.67% 0.12** 429

a) MNPCE value of the negative control mice treated with corn oil only was 0.17+ 0.05 per 100PCE. b) Positive
control was administered intraperitoneally once. ¢} 1,000 polychromatic erythrocytes were scored per each animal.
d) Suppression %=100—(MNPCE% of treated group/MNPCE% of positive controlX 100). €} Each ginseng extracts
were administered orally once, and immediately cyclophosphamide was administered after the single dose of
ginseng extracts.

*Significant at p<0.05, compared to controls. **Significant at p<0.01, compared to controls.

Table II—Suppression of benzo(a)pyrene[B(a)pJ-induced MNPCEs by ginseng extracts®

Dose MNPCE %° Suppression?
Treatment (mg/kg) Individual Value Mean:t SD %)
Positive control [B(a)P]" 150 1.3 13 16 1.40% 0.14
EtOH Ext. 5days p.o. 10 0.2 0.1 0.2 017+ 0.05
Saponin 5days p.o. 10 0.3 0.2 03 0.27+0.05
Pet. ether Ext. 5days p.o. 10 03 0.2 0.0 0.17+0.12
EtOH Ext. 5days p.o.+B(aP ip.c 10+150 16 19 18 1.77+0.12 —26.2
Saponin 5days p.o.+B()P ip. 10+ 150 19 18 18 1.83+ 0.05* —31.0
Pet. Ether Ext. 5days p.o.+B(aP ip. 10+150 0.6 0.9 0.6 0.70% 0.14** 50.0

a) Same as Table 1. b) B(a)p was administered intraperitoneally once. ¢) and d) Same as Table 1. €) Each ginseng
extract was administered orally 5 days, and immediately B(a)p was administered after the last dose of ginseng
extracts.

*Significant at p<0.05, compared to controls. ** significant at p<0.01, compared to controls.

Algdnt Tl A% 100 mg/kg FHT(p<0.05)4 #4

e dAAT) Jehgod, AR F2E W4

2t FEES9| MMM E - 1Al ek FoATNe RE FoJ43F4(0.1 mg/kg : p<0.05,

£, Afod 32EF 2 total saponin Z+z}F 1, 10, 100 1 mg/kg : p<0.01, 10 mg/kg : p<0.01) $2)43l= o
mg/kg F-eIFolA cyclophosphamide 25 mg/kgel] AZAE Jehdglch

g3 =2 2dY4E JAsE a3} vy =g Q49 ojske, Afeld 55 ¢ total sa-

(Table I). AN =E4 cyclophosphamide 25 mg/kg ponin 7t 10 mg/kg¥ 5Y7 FoI3 F AU =E

=R Fol A 117+ 0.05%2] 2HAAAL el A2 benzo(a)pyreneS 54351913 wl= benzo(a)

on, A FEE BE FATA AR 439 pyrene TEF-ojFe] BA] ojekg-e) 7|2} total
AL JAEAE Jeplgr). e F2E9) A saponin ¥-4F-oto] 2.3]8 ke YA A
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Table III—Supperession of benzo(a)pyrene[B(a)P]-induced MNPCEs by vit-C,

ether extract(GPEE)?

E, GSH and ginseng petroleum

Dose MNPCE %* Suppression?
Treatment (mg/kg) individual Value Mean:= S.D %)
Positive control [B(a)pl® 150 13 1.3 16 140+ 0.14
Vit-C 5days p.o.+B(@P ip.? 10+ 150 13 13 15 1.37+0.09 24
Vit-E 5days p.o.+B(a)P i.p. 10+150 1.3 15 14 1.40+ 0.08 0.0
GSH b5days p.o.+B(@)P ip. 10+ 150 14 1.6 1.8 1.60+ 0.16 —14.3
GPEE 5days p.o.+B@P ip. 10+150 0.6 09 0.6 0.70+ 0.14** 50.0

a), b), ¢) and d) Same as Table II. e) Vit-C, Vit-E, GSH and GPEE administered orally for 5days, and immediately
B(a)p was administered after the last dose of test compounds,

**Significant at p<0.01, compared to controls.

Table IV—Supperession of various carcinosens-induced MNPCEs by ginseng petroleum pertoleum ether extract

(GPEE)Y
. Dose MNPCE % Suppression
Treatment™ (ng/ke) individual Value Mean=t S.D @
MMC, ip. 3 2.7 2.8 2.8 2.77+ 0.05
GPEE b5days p.o.+MMC ip. 10+3 19 22 2.1 2.07+0.12** 253
CPA ip. 25 13 13 13 1.30+ 0.00
GPEE 5days p.o.+CPA ip. 10+25 0.5 0.8 0.8 0.70+ 0.14** 46.2
DMBA ip. 100 2.2 2.7 23 2.40x0.22
GPEE 5days p.o.+DMBA ip. 10+ 100 22 2.1 19 207+ 0.12 139
EMS ip. 400 1.1 11 14 1.20+0.14
GPEE b5days p.o.+EMS ip. 10+400 0.9 0.5 0.6 0.67+ 0.17* 444
DMN ip. 25 0.7 0.8 0.8 0.77+£0.05
GPEE 5days p.o.+DMN i.p. 10+25 0.7 0.7 0.6 067+ 0.05 13.0
BUS ip. 30 1.3 1.6 16 150+ 0.14
GPEE 5days p.o.+BUS ip. 10+ 30 19 1.6 1.6 1.70+ 0.14 —133
1-Nitropyrene i.p. 50 0.7 0.7 0.5 0.63x 0.09
GPEE 5days p.o.+ 1-Nitropyrene ip. 10+50 0.3 03 0.4 0.33% 0.05** 474
B@P ip. 150 13 1.3 1.6 140+ 0.14
GPEE 5days p.o.+B()P ip. 10+ 150 0.6 0.9 0.6 0.70+ 0.14** 50.0

a), ¢) and d) Same as Table 1. b) Carcinogen was administered intraperitoneally once e) GPEE was administered
daily for 5 days, and immediately carcinogen was administered after the last dose of ginseng extracts.
*Significant at p<0.05, compared to controls. ** Significant at p<0.01, compared to controls.
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ZHE YerME3S0| ci#t 214 petroleum ether
FEE0 AY MMAN &7 Mitomycin C 3 mg/
kg, cyclophosphamide 25 mg/kg, dimethyl benzo(a)
anthracene 100 mg/kg, ethyl methane sulfonate 400
mg/kg, dimethyl nitrosoamine 25 mg/kg, busulfan
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