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Abstract

The antimutagenic activity of the water extract of Rehmannia glutinosa Liboschitz (RG) on the mutagenicity
induced by 4-nitroquinoline 1-oxide (4-NQO), N-methyl-N"nitro-N-nitrosoguanidine (MNNG), mitomycin C
(MMC), aflatoxin B, (AFB,) and benzo(a)pyrene [B(a)P] were studied using the SOS Chromotest with Escher-
ichia coli PQ37. The water extract of RG was separated into methanol soluble and methanol insoluble parts.
The methanol soluble part exhibited higher inhibition effects than the methanol insoluble part against the mu-
tagenic activities of five mutagens. Step-wise fractionation of methanol soluble part was done using methanol,
ethyl acetate and water. Among these fractions, water fraction had the strongest inhibitory effects against the
mutagenenicity of five model mutagens, showing 4.5~29.5% inhibition, but the AFB, mutagenic potency was
increased slightly by ethyl acetate fraction. The water fraction was further partitioned by sephadex LH-20
column chromtography, and 9 subfractions were obtained. The fraction HI showed the strongest inhibitory ef-
fects with dose response against the mutagenic activities induced by all the tested chemical mutagens. The in-

hibition rates of fraction Il at concentration of 400 pg/assay were 29%, 35%,

38%, 25% and 24% against 4-

NQO, MNNG, MMC, AFB1 and B(a)P, respectively. The fraction HI also exhibited a strong bio-an-
timutagenicity against 4-NQO and AFB, by showing more than 40% inhibition.
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Table 1. Inhibitory effects of water extract, methanol-
soluble and methanol-insoluble parts of Rehmannia glu-
tinosa on the mutagenicity of 5 model mutagens in E.
coli PQ37

Inhibition rate (%)

Mutagens
(conc./assay) water methanol  methanol
extract insoluble soluble
4-NQO (30 pg) 20+-0.5" 11+0.0 28+0.5
MNNG (1500 ug) 27+1.0 25+0.5 35400
MMC (30 ug) 28+0.5 25405 35405
AFBI1 (30 ug) 13+0.5 10+1.5 18+2.0
B(a)P (2500 pg) 244-0.1 1340.1 28+ 1.0

Data are represented as mean+ S.D of triplicate experimentes.
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Fig. 1. Comparision of inhibitory effects of among the
solvents fractions (100 pg/assay) from methanol solu-
ble part of Rehmannia glutinosa on the mutagenicity

of 5 model mutagens in E. coli PQ37 (%: Aqueous frac-
tion, [1: Butanol fraction, B: Ethyl acetate fraction).
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Fig. 2. Chromatography and TLC patterns of the subfractions separated by sephadex LH-20 column chro-

matography.
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Fig. 3. Inhibitory effects of each subfractions separat-
ed by sephadex LH-20 column chromatography from
aqueous fraction of Rehmannia glutinosa on the mu-
tagenicity of 5 model mutagens in E. coli PQ37.
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from aqueous fraction of Rehmannia glutinosa on the
mutagenicity of 5 model mutagens in E. coli PQ 37.
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Table 2. Inhibitory effects of water extract of Rehmannia glutinosa on the mutagenicity induced by mutagens in S.
typhimurium TA100

Revertants

Mutagens Sample Spontancous Inhibitiol?
(conc./plate) (conc./plate) sample (-) sample (+) rate(%)
4-NQO (100 ng) 500 pg 126+3.07 1284£15.0 946+11.0 29
MNNG (200 ng) 500 pg 138+4.0 880+8.0 894+10.0 -14*
MMC (30 ng) 500 ug 536:£8.0 20231200 1946+ 18.0 S
AFB, (100 ng) 200 pug 140+3.0 1536+36.0 1147+28.0 28
B(a)P (10 pg) 500 ug 128+2.0 917+3.6 607+6.3 39

"Mean +S.D of the 3 plates.
**The symbol (+) and (-) indicate inhibitory and activated effect, respectively.

Table 3. Bio-antimutagenic effect of the fraction III separated by sephadex LH-20 of aqueous fraction from Reh-
mannia glutinosa on the mutagenicity of 4-nitroquinoline 1-oxide and aflatoxin B, in E. coli PQ37

Mutagen Experiment B-gal” (unity  Ap? (unit) Ratio Induction factor  Inhibition rate (%)
4-NQO - negative control 1.53 17.00 0.09 1.00

+  positive control 8.20 13.73 0.59 6.52+0.08”

+  antimutagenic test” 6.33 16.53 0.38 424 35 35 (33=1.8)"

negative control 1.73 20.86 0.08 1.00

+  positive control 8.40 19.40 0.43 5.214+0.08

+  bio-antimutagenic test” 7.06 22.06 0.32 3.85 54 (52+2.0)
AFB, - negative control 2.26 15.06 0.15 1.00

+  positive control 11.06 14.00 0.79 5.25+0.01

+  antimutagenic test 11.46 17.46 0.65 4.36 17 (18+1.0)

- negative control 2.40 19.93 0.12 1.00

+  positive control 12.00 20.00 0.60 4.90+0.08

+  bio-antimutagenic test 9.40 23.46 0.40 3.32 40 (40+0.3)

YB-Galactosidase activity(units).

?Alkaline phosphtase activity(units).

“Mean+S.D of 2 dependent assays.

“The fraction IIf was added simultaneously to mutagen.

“Mean+S.D of triplicate experimentes.

“For bio-antimutagenic test, 10 uL of mutagen was added to 5 mL of diluted culture and it was pre-incubated for 20 min. After
centrifugation and resuspension, the fraction III was added, and the culture was reincubated for 2 hr.

The concentration of test sample was 400 pg/assay.
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