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Abstract — Induction of phase II enzymes is a major mechanism of chemoprevention. The induction
levels of quinone reductase (QR) activity in cultured murine hepatoma (Hepa 1clc7) cells by 80%-
methanol extracts of traditional medicinal plants were measured. Among the tested 81 plants, the extracts
of Aralia continentalis, Magnolia obovata, and Viscum album were found to induce QR activities over
250%. The maximum induction levels obtained were 401.9%, 270.5%, and 301.8% by treatments of the
extracts of A. continentalis (318 ug/ml), M. obovata (53.8 pg/ml) and V. album (80.6 pug/ml), respecti-
vely. These QR induction activities were more potent than those of the known QR inducers, -
butylhydroquinone (170.1%) and B-naphthoflavone (320.0%).

Key words — Quinone reductase induction, Chemoprevention, Medicinal plants, Hepa 1clc7.
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Table I. Relative QR activities induced by 81 kinds of Chinese herbs

Medicinal plant Dilution  Relative QR

o
Plant name Family name Part Cytotoxicity ratio” activity
olth5a%E, Acacia catechu) Leguminosae Rhizoma 96.6 1 1203
WA E BT, Aconitum jaluense) — Araceae dix 103.5 1 2133
S IE, Achyranthes japonica) Amaranthaceae  Radix 57.5 - -
ZFTH(HIARE, Alpinia katsumada) Zingiberaceae Semen 6.0 8 243.1
ST (E R, Alpinia officinarum)  Zingiberaceae Radix 4.2 64 196.0
EZUBIE, Aralia continentalis) Araliaceae Radix 87.0 1 3834
HEGHFAE, Aristolochia contorta) Aristolochiaceae Radix 3.0 64 203.5
AR (HBE, Artemisia capillaris) Compositae Herba 72.6 2 161.4
MAVGIE, Asarum heterotropoides) Aristolochiaceae  Herba 80.2 2 220.6
871(FE, Astragalus membranaceus) Leguminosae Radix 91.1 1 203.3
ZE &, Atractylodes chinensis) Compositae Rhizoma 83.0 1 224.0
W=7, Atractylodes macrocephale) Compositae Rhizoma 102.3 1 148.9
A ZL(SEHA, Bupleurum falcatum) Umbelliferae Radix 101.2 1 139.4
W F(H K, Bletilla striata) Orchidaceae Rhizoma 114.8 4 1954
EFJJE, Canavalia gladiat) Leguminosae Semen 93.2 1 104.1
ZroLAN (R FZE, Carduus crispus) Compositae Herba 76.5 4 129.9
MAYFRPIM, Cassia occidentalis)  Leguminosae Semen 107.4 1 113.4
AT AT, Cassia tora) Leguminosae Semen 369.6 4 130.3
AESEEMPE, Caulis spatholobi) Leguminosae Herba 147.8 16 151.1
AT, Celosia argenteal) Amaranthaceae  Semen 143.4 16 118.9
=t (H8, Chrysanthemum indicum) — Compositae Flos 92.5 2 236.8
Esiig;smm Japomcum va. Compositae Radix 92.8 1 179.9
E5F(F, Citrus medica) Rutaceae Fructus 62.3 4 121.6
EI(ARE, Citrus reticulata) Rutaceae Pericarpium 98.6 1 244.8
A (F R, Citrus unshin) Rutaceae Pericarpium 103.1 1 145.0
AFONE, Cnidium officinale) Umbelliferae Rhizoma 68.9 16 131.2
AR (IR, Cornus officinalis) Cornaceae Fructus 133.8 32 92.2
fﬁjﬁjﬁi Corydalis Fumariaceae  Tuber 542 8 149.9
S5(OF, Croton tiglium) Euphorbiaceae ~ Semen 99.5 1 1154
£5@%, Curcuma aromatica) ingiberaceae Rhizoma 60.8 4 194.7
ZFEEE, Curcuma longa) Zingiberaceae Radix 35.7 8 180.6
WA S (8L, Dictamnus albus) Rutaceae Radix 13.0 8 166.0
ST &SR, Angelica gigas) Umbelliferae Radix 12.3 16 166.3
o Sl et . .
;;{?:fi‘i{% > Epimedium Berberidaceae Herba 103.8 1 167.3
BT (AR, Ervthrina variegata) — Leguminosae Cortex 126.6 16 128.5
FZ (i, Eucommia ulmoides) Eucommiaceae  Cortex 90.3 1 238.5
HAA (KR, Euryale ferox) Nymphaeaceae =~ Semen 98.4 1 100.3
A3 3FCNEIE, Foeniculum vulgar)  Umbelliferae Semen 77.5 16 106.8
ARGHES, Forsythia suspensa) Oleaceae Fructus 74.2 2 240.3
B L CER R, Fritillaria ussuriensis) Liliaceae Bulbus 93.1 1 154.2
XN AWET, Gardenia jasminoides) Fubiaceae Fructus 101.9 1 202.2
9L, Gynostemma Cucurbitaceae Herba 89.9 1 164.2

pentaphyllum)
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Table 1. Continued
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Medicinal plant ] Dilution  Relative QR
- Cytotoxicity .2 ..

Plant name Family name Part ratio actvity
AR Z(RBIE, Leonurus artemisia)  Lebiatae Herba 1179 32 131.2
2E@RK, Caesalpinia sappan) Leguminosae Wood 102.2 1 186.0
SLE(BEAR, Ligusticum tenuissimum) Umbellifarae Radix 62.6 4 185.1
FE3H&RIE, Lonicera japonica) Caprifoliaceae Flos 74.7 8 111.6
TV F, Lycium chinense) Solanaceae Fructus 98.3 1 114.8
SE s @ E N, Lysimachia davurica) Primulaceae Fructus 27.6 64 98.4
FEHEFL, Magnolia obovata) Magnoliaceae Cortex 97.0 1 249.9
B ANEEEF, Malva verticillata) Malaceae Semen 102.4 1 1343
AT (ZHE, Morus alba) Moraceae ortex 108.6 1 220.7
S5 T(AX %, Myristica fragrans)  Myristicaceae Fructus 68.9 2 134.9
W A OH(H A8E, Paeonia japonica) Ranunculaceae Radix 119.2 4 1512
A &K FREHE, Paeonia lactiflora) Ranunculaceae  Radix 68.1 32 124.6
;_(t :‘L(Zf Paconia lactiflora var. g ineulaceae Radix 932 2 2427
G (PFE:, Paeonia suffruticosa) Paeoniaceae Cortex 62.2 4 190.2
A& (=+t, Panax notoginseng) Araliaceae Radix 65.0 4 155.3
2-2(FEAr, Polygonatum odoratum) Lilliacetae Rhizoma 101.4 1 236.9
SZERM, Polygonum cuspictatun) Polygonaceae Rhizoma 1354 32 147.2
S (ENE, Prunella asiatica) Labiatae Herba 143.4 16 106.1
SN (EME, Prunus mume) Rosaceae Fructus 96.0 1 113.2
(R, Pueraria lobata) Leguminosae Radix 97.6 1 184.8
W E-B-(ATESS, Pulsatilla chinensis) Ranunculaceae Radix 329 - -
3 (EHE, Polygonatum falcatum) Liliaceae Radix 91.0 1 212.4
o -
;}u’l‘;fi (Smﬁ)% Polygonim Polygonaceae  Radix 36.0 8 196.6
FDA@MEF, Rosa laevigata) Rosaceae Semen 83.4 1 123.1
S FFEE, Salvia miltirrhiza) Labiatae Radix 68.8 8 141.8
A (AR, Sanguisorba officinalis) Rosaceae Radix 15.2 16 137.6
SSHHREE, Santalum album) Santalaceae Wood 119.6 3 180.1
L LAKE, Saussurea lappa) Compositae Radix 24 64 217.2
AMB(Z 8, Scirpus yagara) Cyperaceae Herba 103.2 4 154.0
S HEHE, Scrophularia buergeriana) Scrophylariaceae  Radix 97.8 1 1514
BE(EH, Scutellaria baicallensis) Labiatae Radix 16.5 32 141.7
Sl ¥ 2 (F%i %, Siegesbeckia orientalis) Compositae Herba 95.9 1 2183
S 71 GRS, Stephania tetrandra)  Menispermaceae  Radix 3.6 8 127.1
LAV (NG, Trogopterus xanthipes) Petauristidae Faeces 106.6 2 128.5
(B 7%, Uncaria rhynchopylla) Rubiaceae Ramulus 124.5 8 107.7
AN EEE, Viscum album) Loranthaceae Herba 95.5 1 255.6
T A(EFIT, Vitex trifolia) Verbenaceae Fructus 52.8 8 157.5

'Viability of Hepa 1cl1c7 cells with the treatment of crude extract (%)
*Dilution of the crude extract to obtain the cell viability between 80% and 100%
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Table II. Induction of QR by Aralia continentalis,
Magnolia obovata, and Viscum album

Medicinal plant

Concentration Ctht()l— Relatiy§
Plant name xicity QR activity
(ng/mi)
=S(JBIE, Aralia continentalis)
39.8 95.2+4.5  235.319.1
159.0 94149  281.1+8.7
318.0 93.2+6.7 401.9+16.8
636.0 86.2+8.4  313.5£9.6
FTUFEFS, Magnolia obovata)
134 100.9+6.1 164.7+7.8
26.9 100.16.3  245.3+9.3
53.8 98.8+7.1  270.5+£9.9
107.5 92.9+9.8 271.7£104
A7\ R(FEE, Viscum album)
20.2 105.1+54 188.7+74

40.3 101.2+6.0 276.4+8.1
80.6 93.8£5.7 301.8+11.8
161.3 794+55  284.0+9.2

"Viability of Hepa 1clc7 cells with the treatment of crude
extract (%)
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Fig. 1. Comparison of quinone reductase inductions by 3
selected medicinal plants with known QR inducers. The
concentrations treated to Hepa 1clc7 cells were 30 UM,
2uM, 318 pg/ml, 53.8 pg/ml, 80.6 ug/ml for +~BHQ, B-
NE, the extracts of A. continentalis, M. obovata, and V.
album, tespectively.
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