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Abstract — The extract and fractions of Rumex acetosa (Polygonaceae), a Korean medicinal plant, were
examined for their cytotoxicities against five cultured human tumor cell lines, i.e. A549 (non-small cell
lung), SK-OV-3 (ovary), SK-MEL-2 (melanoma), XF498 (central nerve system) and HCY15 (colon),
using the SRB (sulforhodamine-B) method in vitro and antimutagenic activities by Ames test with
Salmonella typhimurium TA98 and TA100 and SOS chromotest with E. coli PQ37. Among the tested
samples, the methylene chloride fraction strongly inhibited the proliferation of each examined tumor cell
line with IC,, values ranged from 13.2 to 18.7 pg/ml and showed potent antimutagenic activities with
96.1% and 96.7% at the concentration of 1 mg/plate against the mutagens, NPD and sodium azide,
respectively. Its antigenotoxic activity was also very effective at the final concentration of 10 pg/reaction
tube against the mutagens, MNNG and NQO by SOS chromotest.
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Table I. Inhibition of tumor cell proliferation by total extract and fractions

IC, (ug/ml)

A549 SK-OV-3 SK-MEL-2 XF498 HCT15
total extract >200 >200 >200 >200 >200
MC fraction 13.17 13.46 18.73 18.35 17.62
EA fraction 36.51 35.49 35.11 43.64 40.16
HE fraction 29.14 24.66 3428 47.07 38.15
BU fraction 184.62 86.22 143.90 193.67 140.03
cis-platin 14 0.9 0.8 0.9 22

MC: methylene chloride, EA: ethylacetate, HE: hexane, BU: butanol
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Fig. 1. Inhibitory effects of methanol extract and fractions
from Rumex acetosa on the mutagenicity induced by
NPD in Salmonella typhimurium TA98. S: spontaneous,
NPD: 4-nitro-o-phenylenediamine, ME: methanol extract,
HE: hexane fraction, EA: ethylacetate fraction, MC:
methylene chloride fraction, BU: butanol fraction. Values
mean the percent inhibition ratio calculated as described
in the Experimental method.
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Fig, 2. Inhibitory effects of methanol extract and fractions
from Rumex acetosa on the mutagenicity induced by
sodium azide in Salmonella typhimurium TA100. S:
spontaneous, ME: methanol extract, HE: hexane fraction,
EA: ethylacetate fraction, MC: methylene chloride fraction,
BU: butanol fraction. Values mean the percent inhibition
ratio calculated as described in the Experimental method.
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Fig 3. Induction factor of SOS chromotest with MeOH
extract and fractions from Rumex acetosa. S: spontaneous,
ME: methanol extract, BU: butanol fraction, MC: methylene
chloride fraction, EA: ethylacetate fraction, HE: hexane
fraction

Hed £ Ames testo] A9} vpR7EAE 5%
antigenotoxic activityS JERHATH

4 B

9Rz F2E 3 AREY) D ALHHT

l%*é% 7‘4"“ 3 A3, dspER %Q l

ook

A
.0, R
e

[

% VERRSIS™ Salmonella typhlmunmrr— /\]-
%—3\} Ames testo] A= SO NPD9 sodium
azideoll Th3ll 7+ 2} 96.1%%} 96.7%2] =AWl &
AL JEMIRIE E. coli PQ37& AH&3E SOS chro-
motestol] 4] induction factor7]- o B v)jg] =
T ZA ZasEle 508 dEde] e VERIS
o} go =z o] —“?:%‘—i-rﬂ AERI7L a3 e
= Asen)

M A

B A7 Gde) apn 96 9% A7)
o] Yxolm, oo ZA=HUT.

=17
eIE=8

1. Shibata, F, Hizume, M. and Kuroki, Y. (1999)
Chromosome painting of Y chromosomes and isolation
of a Y chromosome-specific repetitive sequence in the
diocecious plant Rumex acetosa, Chromosoma 108:
266-270.

10.

11.

S 12,

13.

14.

15.

16.

17.

L BRFEHBUATH 001) FHereAE,

Kor. J. Pharmacogn.

153.
AL,

. ITHERBREER (1977) oL T, 2533, iF

PR LR, .

. Hitoshi, I. (1986) Effects of the antitumor agents from

various natural sources on drug-metabolizing system,
phagocytic activity and complement system in sarcoma
180-bearing mice, Jap. J. Pharmacol. 40: 435-438.

. Mantle, D., Eddeb, F. and Pickering, A. T. (2000)

Comparison of relative antioxidant activities of British
medicinal plant species in vitro. J. Ethnopharmacol.
72: 47-51.

. Aritomi, M., Kiyota, I. and Mazaki, T. (1965) Flavonoid

constituents in leaves of Rumex acetosa. Chem. Pharm.
Bull. 13: 1470-1471.

. Kato, T. and Morita, Y. (1987) Anthraquinone components

in Rumex acetosa L. Shoyakugaku Zasshi 41: 67-74.

. Kato, T. and Morita, Y. (1990) C-Glycosylflavones with

acetyl substitution from Rumex acetosa L. Chem.
Pharm. Bull. 38: 2277-2280.

Han, Y. H., Ham, J. H., Lee, N. J., Park, C. H. Shin, Y.
H. and Lee, D. U. (2000) Antimutagenic Activity of
50-Cholest-7-en-33-0l, a New Component from the
Starfish Asterina pectinifera. Biol. Pharm. Bull. 23:
1247-1249.

Ryu, S. Y., Kim, J. O. and Choi, S. U. (1997) Cytotoxic
components of Artemisia princeps. Planta Med. 63:
384-385.

Kim, Y. K. and Ryu, S. Y. (1999) Cytotoxic components
from stem bark of Magnolia obovata. Planta Med. 65:
291-292.

Ryu, S. Y, Lee, C. O. and Choi, S. U. (1997) In vitro
cytotoxicity of tanshinones from Salvia miltiorrhiza.
Planta Med. 63: 339-342.

Skehan, P, Streng, R., Scudiero, D., Monks, A,
McMahon, J., Vistica, D., Warren, J. T., Bokesch, H.,
Kenney, S. and Boyd, M. R. (1990) New colorimetric
cytotoxicity assay for anticancer-drug screening J. Natl.
Cancer Inst. 82: 1107-1112.

Maron, D. M., Ames, B. N. (1983) Revised methods
for the salmonella mutagenicity test. Mutation Res.
113: 173-215.

Quillardet, P, Bellecombe, C. D. and Hofnung, M.
(1985) The SOS chromotest, a colorimetric bacterial
assay for genotoxins: Validation study with 83
compounds. Mutation Res. 147: 79-95.

Hollstein, M. and McCann, J. (1979) Short-term tests
for carcinogens and mutagens. Mutation Res. 65: 133-
226.

Quillardet, P, Huisman, O., D'Ari, R. and Hofnung, M
(1982) SOS chromotest, a direct assay of induction of
SOS function in Escherichia coli K-12 to measure



Vol. 32, No. 4, 2001 343

genotoxicity. Proc. Natl. Acad. Sci. 79: 5971-5975. chromotest, a colorimetric bacterial assay for genoto-
18. Quillardet, P., Huisman, O., D'Ari, R. and Hofnung, M. xins: procedures. Mutation Res. 147: 65-78.

(1982) The SOS chromotest: a direct assay of the

expression of gene sfiA as a measure of genotoxicity of (200149 1€ 20 F=)

chemicals. Biochimie 64: 797-801.
19. Quillardet, P. and Hofnung, M. (1985) The SOS-



