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The Suppressive Effect of Medicinal Herbs on the H,0,-Induced
Hypoxanthine-Guanine Phosphoribosyl Transferase (HPRT) Mutation
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Chosun University School of Medicine, ' College of Pharmacy, Chosun University,
375 Seosuk-dong, Dong-ku, Gwangju 501-759, Korea

Abstract — DNA damage induced by reactive oxygen species (ROS) seems to play an important role in the induction of muta-
tion and cancer. Hydrogen peroxide (H,O,) has been shown to induce a variety of genetic alterations, probably by the generation
of hydroxyl radicals via Fenton reaction. In this study, we examined the ability of medicinal herbs in the suppression of H,O,-
induced mutagenesis. Human fibroblast GM00637 cells were treated with H,O, in the presence or absence of medicinal herbs,
and H,0,-induced mutant frequency was measured at the hypoxanthine guanine phosphoribosyltransferase (HPRT) locus.
Treatment of cells with various doses of H,O, caused a significant increase of the HPRT mutant frequency. However, pre-
treatment of cells with several medicinal herbs reduced H,O,-induced mutant frequency. The strong antimutagenic effects were
observed from the methylene chloride and ethyl acetate fractions of Selaginella tamariscina, Panax ginseng, and Angelica acuti-
loba; ethyl acetate fractions of Rehmania glutinosa, Leonurus sibiricus, Curcuma zedoaria and Commiphora molmol; butanol
fractions of Scutellaria barbata, Tribulus terrestris, Curcuma zedoaria, Cyperus rotundus and Carthamus tinctorius, which
were more than 60% inhibition of H,0,-induced mutant frequency at the HPRT locus.
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Table I. Summary of H,0,-induced mutant frequencies at the HPRT locus
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Plant

Part

Family

Frac.”

Mutant frequency (X 107y

Selaginella tamariscina

(@)

Euonymus alatus

#HAD

Salvia miltiorrhiza

(&

Angelica acutiloba

()

Rheum palmatum

(thsh

Paeonia moutan
()

Commiphora molmol
&b

Scutellaria barbata
(HEA] =)

Tribulus terrestris

CEE)

Whole plant

Stem bark

Root

Root

Root

Root bark

Resin

Whole plant

Fruit

Selaginellaceae

Celastraceae

Labiatae

Umbelliferae

Polygonaceae

Paeoniaceae

Burseraceae

Labiatae

Zygophyllaceae
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105 18
83+ 17*
68 * 14*

102 +31

213+49

195+ 36

206 £49

180+42

175+ 37

199+ 54

231 £ 66

254 £59

219t 62

207 £ 65

198 £52

112 £32
85 £23*
68 £11*

195 £33

215+ 46

228 £31

229+27

24142

208 £ 28

231+32

201 +46

197 + 39

180£23

184 +36

195+ 48

114£27

189 +41
73+19*

142 +£29

191 +47

176 + 44

108 +26

207 £39
85+ 18*

219+45

181 £47

113£25

21142
87 £23%

204 £39
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Table 1. Continued
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Plant

Part

Family

Frac.”

Mutant frequency (X 10‘7)")

Hedpyotis diffusa
(N sFAE £)

Curcuma zedoaria
(B2

Sparganium erectum

%)

Rehmania glutinosa
BAH

Trogopterus xanthipes
(LFA

Melandryum firmum
(FEFY)

Achyranthes bidentata

&%)

Boswellia carterii

)

Leonurus sibiricus

CEES

Aerial plant

Rhizome

Rhizome

Root

Faeces

Whole plant

Root

Resin

Aerial part

Rubiaceae

Zingiberaceae

Sparganiaceae

Scrophulariaceae

Petauristidae

Caryophyllaceae

Amaranthaceae

Bruseraceae

Labiatae
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193 +36
202 +£39
199+ 34
218+41
225+32
18138
102+ 31
197 £ 48
85 £31*
199 £33
238 £ 46
242 +51
206+ 49
197 + 45
206 £44
186 + 35
113+22
83 £ 20%*
194 £31
201 £49
183 +31
115+25
197 +£39
96 £24
209+ 43
215143
204 £31
235146
239£42
20735
201 £41
121 +£30
198 £41
20542
212+55
93 £20
18941
82+ 13*
142 +£29
191 £47
171+ 36
10529
88 £21*
209 +£37
21931
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Table L. Continued
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Plant Part

Family

Frac.” Mutant frequency (X 107y

Panax ginseng Root

(244

Paeonia lactiflora Root
(seh)

Poncirus trifoliata Fruit
A4

Cnidium officinale Rhizome

&3

Cyperus rotundus Rhizome

(BHF-7h

Corydalis ternata Tuber
EzH)

Carthamus tinctorius Semen

(&3h

Water
DMSO

Araliaceae

Paeoniaceae

Rutaceae

Umbelliferae

Cyperaceae

Papaveraceae

Compositae

109+24
82 £ 21*
69+ 11%
151 £39
10326
223136
219+ 41
22539
231452
239156
183 £39
210+ 44
227 +48
20642
197 +44
192 +36
17729
191 +£38
188 +40
205+ 41
115+£29
93 £21*
142 +42
87+16
215+ 39
255163
247159
251 +61
238 £ 56
241 +53
175131
99 £22
193 +41
82+ 19*
191 £ 47
245+ 54
22551

I W OO I onU 2 Iwnmyd 2 s oo rrowoogioemo

Mutant frequencies are presented as MeantSD.
*Statistically 60% decrease below control (P<0.05)

“M : MeOH ext, D : CH,Cl, frac.,, E : EtOAc frac.,, B : n-BuOH frac., H : H,O frac.
“nduced mutant frequency at the HPRT locus untreated control mutant frequencies subtracted from treated mutant frequencies
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