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Abstract

For screening antimutagenic effects, the effects of 95 medicinal plants on the mutagenicity of aflatoxin B,
(AFB,) and benzo(a)pyrene [B(a)P] were investigated using the SOS chromotest with Escherichia coli PQ37.
The mutagenicity induced by AFB, or B(a)P was reduced over 26% by 2 kinds and 8 kinds of medicinal
plant, respectively. Eight plants (Bupleurum falcatum, Corydalis ternata, Gasfrodia elata, Ostericum korea-
num, Pinellia ternata, Poncirus trifoliata, Prunus armeniaca and Rehmannia glutinosa) were also shown to
have inhibitory effects on both AFB, and B(a)P. The mutagenicity induced by AFB, or B(a)P was increased
over 26% by 46 kinds and 2 kinds, respectively, and 8 medicinal plants (Chrysanthemum indicum, Cin-
namomum cassia, Cyperus rotundus, Morus bombycis, Patrinia scabiosaefolia, Petasites japonicus, Po-
lygonum multiflorium, Thyja orientalis) increased significantly the mutagenicity of both mutagens. However
the 8 plants themself did not show the mutagenicity in SOS Chromotest with S-9 mix alone. This result sug-
gests that the above 8 plants may have the co-mutagenic activities. In two bacterial mutation system, SOS
Chromotest and Ames test, the mutagenic or antimutagenic activities of some medicinal plants were similar
except Ostricum koreanum, Eugenia caryophyllata and Scutellaria baicalensis.
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Table 1. Effects of hot water extracts from medicinal plants on the mutagenicity of indirect mutagens in E. coli PQ37

Scientic Name Part Korean Yield Activity”
used name (%) AFB, B(a)P
Achyranthes japonica Nakai Root + £ 48 - =
Aconitum carmichaeli Debx. Root 72} 12 — 4
Acorus gramineus Soland. Rhizome AarE 23 - +
Adenophora triphylla. var. japonica Hara Root AL AR 55 - =
Akebia quinata Decne. Steam z = 13 — -
Alpinia oxyphilla Miq. Fruit el z]al 22 — -
Anemarrhena asphodeloides Bunge Rhizome A oz 42 - =
Angelica gigas Nakai Root % 9 41 - +
Angelica dahurica Benth. et Hook f. Root ul x| 42 = ++4+
Anselica tenuissima Nakai Root o 38 - =
Anthriscus sylvestris Hoffm Root Az 42 - =
Aralia continentalis Kitagawa Root = & 38 = +
Arctium lappa L. Fruit -u}2} 14 — +
Areca catechu L. Seed vl = 13 = +++
Artemisia lavandulaefolia DC. Leaf of & 20 - 44
Artemisia capillaris Thunb Whole ol Al 17 — +
Asarum sieboldii Miq. Root AAl 25 + =
Astragalus membranaceus Bunge Root g 7] 36 = +
Atractyodes macrocephala Koidz Rhizome LU 45 = =
Bupleurum falcatum 1.. Root Al 3 32 ++ ++
Cassia tora L. Seed Az} 26 - +
Chaenomeles! sinensis Koehne Fruit LU 39 - .
Chelidonium majus var. asiaticun (Hara) Ohwi. Whole L R=tt) 12 - +
Chrysanthemum indicum L. Flower 7y = 47 — -
Cibotium barometz Rhizome T A 31 ---- =
Cinnamomum cassia Presl. Cortex A ¥ 16 - -
Cinnamoum cassia Presl. Stem A A 4 =
Citrus unshiv Markovich Cortex z o 34 - +
Clematis mandshurica Rupr. var. Koreana Nak. Root ojed A 29 = =
Cnidium officinale Makino Rhizome o A5 44 + =
Codonopsis pilosula Nannf. Root o 4t 16 = +
Corydalis ternata Nakai. Tuber 3z A 22 + +
Cornus officinalis S. et 7. Fruit Abg- 58 - -
Curcuma zedoaria Rosc. Rizome B & 14 - -
Cynanchum wilfordii Root a2 36 ++ =
Cyperus rotundus 1.. Rhizome 3FH.2} 33 - =
Dendrobium moniliforme Sw. Whole A 15 - -
Dioscorea batatas Decne. Rhizome Ab of 15 - -
Epimedium koreanum Nakai Whole L.okzt 15 — =
Eucommia ulmoides Qliver Cortex 5 & 8 - -
Eugenia caryophyllata Thunb. Flower 3k 36 - +H++
Euryale ferox Salisbury Seed 7oAl 28 - -
Evodia rutaecarpa Benth Fruit L8 21 e -
Forsythia koreana Nakai Fruit o A 15 — =
Gardenia jasminoides Ellis Fruit = A} 33 - =
Gasfrodia elata Bl. Rhizome d vt 31 + +
Gleditsia sinensis Lam. Leaf Z2kA) 9 - ++
Glycyrrhiza uralensis Fisch. Root FAEY 30 - =
Kalopanax pictus Nakai Cortex &) == 10 [ =
Ledebouriella seseloides Wolff Root Hl X 41 + =
Leonurus sibiricus L. Whole CIRE S 14 4+ =

"The level of inhibition (+) or increasing (-) activity of medicinal plants was arbitraily divided into nine categories ac-
cording to inhibition rate or increasing rate (R) (++++: R>36%, +++: 35% >R >26%, ++: 25%>R=>16%, +: 15%>R >6%,
=: 5%=2R>-5%, - -6%=>2R=>-15%, —; -16%>R>-25%, ---: -26%>R>-35%, ----: -36%=>R). AFB, and B(a)P were dis-
salved in dimethylsulfoxide (DMSQ), and DMSO was used as a negative control. All experiments were independently per-
formed twice.
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Table 1. Continued.
Scienti Part Korean Yield Activity”
cientic Name

used name (%) AFB, B(a)P
Inula helenium L. Root B g 56 = =
Lycium chinense Miller Fruit 712} 48 = +
Mentharvensis var. piperascens Malinv. Whole uk 3} 22 o -
Morinda officinalis How Root T3 60 + =
Morus bombycis Koitzumi Cortex A 7] 12 - -
Nelumbo nucifera Gaertner Seed A28 22 - —
Ophiopogon japonicus Ker-Gawler Root w2 76 = =
Orobanche coerulescens Steph. Calis S8 43 — =
Orostachys japonicus A. Berger Whole o} £ 17 —-- =
Ostericum koreanum Kitagwa Root 7y & 44 ++ ++
Paeonia lactiflora Pall. Root A afek 61 — +
Paeonia japonica Miyabe et Takeda Root nf zpok 23 - =
Paconia suffruticosa Andrews Cortex el 27 o ¥
Patrinia scabiosaefolia Fish. Whole s A 16 - -
Perilla frutescens var. acuta Kudo Leaf kol 19 — +4+
Petasites japonicus Max. Flower %3} 56 n—- =
Phellodendron amurense Rupr. Cortex & 9 15 = =
Pinellia ternata Breit. Tuber vl 3} 17 + +
Platycodon grandiflorum A. DC. Root A 59 - -
Polygonatum falcatum A. Gray Rhizome 3 A 58 + =
Polygonum multiflorium Thunberg Root s 29 — -
Poncirus trifoliata Rafiiensque Fruit 2 A 32 +++ ++
Poria cocos Wolf. Sclerotium ulj B2y 4 - -
Prunus armeniaca L. var. ansu Max. Seed s <l 8 + ++
Prunus persica Batsch Seed X al 18 = =
Psoralea corylifolia L. Seed 3} 31.2] 22 - ++
Pueraria thunbergiana Benth Flower 7+ 3 20 - £
Pueraria thunbergiana Benth. Root 7 =2 37 -- =
Rehmannia glutinosa Liboshitz Rhizome “=A| 8 55 + ++
Rheum undulatum L. Rhizome o 3 38 ——- ++
Rhus chinensis Mill. Galla Qaf At 25 - +++
Rosa laevaigata Michx. Fruit Fol 2k 25 - -
Rubus coreanus Miq. Fruit H Rz} 28 - ++
Salvia miltriorrhiza Bunge Root L= 43 - +
Scutellaria baicalensis Georgi Root B & 55 - +
Sophora flanescens Aiton Root oL AF 22 - +
Scirpus fluviatilis A. Gray Rhizome AL 5 12 = +
Terminalia chebula Retz Fruit 7S 43 - FH+
Thyja orientalis L. Leaf Zula] 16 - -
Ulmus macrocarpa Hance Root f< 21 - _
Zanthoxylum piperitum A.P. DC. Pericarp Z 3 16 - =
Zanthoxylum piperitum DC. Seed A E 22 ——- =
Zea may L. Stigma L Za 13 - +
Zingiber officinale Rosc. Rhizome AL 14 — -
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& JATAE et o] ope Avhs £ 5%
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Table 2. Mutagenicity of hot water extracts from medi-
cinal plants in E. coli PQ37 with S-9 mix

Induction factor

Scientic Name

5% S9mix 3% S9mix

Negative control 1.0 1.0
Positive control 4.02" 3.01?
Chrysanthemum indicum 0.89 1.01
Cinnamomum cassia 0.92 1.06
Cyperus rotundus 0.94 0.99
Morus bombycis 0.91 0.96
Patrinia scabiosaefolia 0.88 0.95
Polygonum multiforium 0.95 0.94
Thyja orientalis 1.18 1.36
Xanthium strmarium 0.87 0.96

The amount of each sample is 100 pg/assay.

All experiments were independently performed twice.
YAFB, (30 ng/assay) was used as positive control.
“B(a)P (2.5 ug/assay) was used as positive control.

< 7HEaoll 2@l cytochrome oxidase?] <] A
& ZrE cyanic acidE QAN B ol o)A Q)
| 7 E5F2] ol BFo| disle] A HAL Yet
¢ Z7(Table 1)E S-9 mixel] -5 &450) 238
338 22 4 pro-mutagen?] ultimate mutagen © 2.9]
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7 Wo| mol tialed wo|UAl f2 A AL
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Table 3. Effects of hot water extracts from medicinal
plants on the mutagenisis of aflatoxin B, in S. typhimu-
rium TA100

Scientific name

Revertants/plate  Activity(%)”

Spontaneous 140

Positive control 1536

Corydalis ternata” 1269 +19
Ledebouriella seseloides" 1508 +2
Leonurus sibiricus” 1234 +22
Ostericum koreanum” 1841 22
Poncirus trifoliata® 1108 +31
Rehamannia glutinosa” 1147 +28

Spontaneous 140

Positive control 1133
Chaenomelesl sinensis” 1714 -59
Cinnamoum cassia” 1676 -55
Fugenia caryophyllata 641 +50
Forsythia korean” 1526 -40
Mentharvensis piperascens” 1378 25
Perilla frutescens® 1729 -60
Petasites japonicus 1263 -13
Polygonum multiflorium® 1360 23
Rubus coreanus” 1243 -11
Scutellaria baicalensis” 222 +92
Thuja orientalis” 1411 -28
Zanthoxylum piperitum® 1617 -49

All values are the average of 2 plates. The amount of muta-
gi_r;l is 100 ng/plate.

e samples showed inhibitory effect on AFB, mutagenicity
in SOS Chromotest.
’The samples showed increasing effect on AFB, mutagenicity
in SOS Chromotest.
4: inhibitory effect, -: increasing effect.
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Table 4. Inhibitory effects of hot water extracts from
medicinal plants on the mutagenicity of benzo(a)py-
rene in S. typhimurium TA100

Scientific name Revertants/plate Inhibition rate (%)

Spontaneous 128

Positive control 917

Areca catechu 182 +93
Cassia tora 807 +14
Lycium chinense 771 +19
Ostericum koreanum 580 +43
Rehamannia glutinosa 733 +24
Salvia miltriorrhiza 769 +19

The amounts of mutagen and test sample are 10 ug/plate
and 500 pg/plate respectively.
All values are the average of 2 plates.
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