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The antimutagenic mechanism of the fraction IN(RG-IM) separated from the water extract of Rehmannia glutinosa was
investigated by Escherichia. coli GW and BJr strains. RG-II treatment did not affect the 3-galactosidase activity of E.
coli GW1060, 1103, 1107 and 1105. These results indicated that RG-II did not induce RecA protein amplification and
did not also prevent the proteolytic- cleavage of LexA. The bio-antimutagenicity and survival effect of RG-II on
4-nitroquinoline  1-oxide(dNQO), N-methyl-N-nitro-N"nitrosoguanidine(MNNG) were investigated by E. coli Bjr strains
which have different pathway of DNA repair. RG-II slightly increased the survival of 4NQO-treated WP2, WP2s, WP67,
CM561, CM611 cells, but the reactivation of survival cannot be explained by the repair mode. RG-I caused the
decrease of mutagenicity and lethality treated with MNNG in ZA159 despite of the increase in WP2, WP2s, WP67,
CM561, CM611. Compared with bio-antimutagenic effects of RG-II on 4NQO, greatly increased antimutagenic effects
of RG-TI were observed with all the E. coli Bjr strains tested, but less active in ZA159. These results suggest that
RG-II was identified as a blocking agent for preventing the 4NQO induced mutagenesis, and may act as chk-
products.
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Table 1. Genetic characteristics of bacterial strains used
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T: reaction time(min), V: sample volume(mL)
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Strain Genotypes Reference
GW 1060 uvrA215:Mud(Ap lac), cts recAd41(tif-1) Wang and Jiang (1991)
GW1103 umuC::Mud(Ap lac), cts recA441(tif-1) Wang and Jiang (1991)
GW1107 as GW 1103, also uvrA” lexASI(Def) Wang and Jiang (1991)
GWI1105 as GW1103, also uvrA’, malE::Tn5, lexA3(Ind) Wang and Jiang (1991)
WP2 trpE6S, malBl15, ion-11, sulAl Ohta et al (1983)
WP2s as WP2, also uvrdl55 Ohta et al (1983)
WP67 as WP2, also uvrd155, polAl Ohta et al (1983)
CM3561 as WP2, also lexA102 malB" Ohta et al (1983)
CMé611 as WP2, also uvrAl5S, lexA102 malB’ Ohta et al (1983)
ZA159 as WP2, also JuvrB, Jchl Ohta et al (1983)
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Table 2. Effects of the RG-II separated by sephadex LH-20 of aqueous fraction from Rehmannia glutinosa on SOS responses in E. coli GW strains
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Cell density

3 -galactosidase

Strain RG-II Ratio
0.D 660 0.Dsso O.Dago Units
GW1060 control 0.557 0.028 0311 4703
- 0.347 0.023 0.345 878.2
+ 0.349 0.019 0.338 8732 0.987
GW1103 control 0.553 0.025 0.055 6.8
- 0.410 0.025 0.138 783
+ 0.445 0.025 0.151 80.3 1.027
GW1107 control 0.438 0.029 0411 8225
+ 0.500 0.031 0.478 847.0 1.030
GW1105 control 0.493 0.020 0.037 2.7
+ 0.504 0.024 0.044 2.7 0978

Incubation times for enzyme induction were 10(GW1060, 1107), 15(GW1105) and 30(GW 1103) minutes, respectively. The concentration of

fraction I is 200 ug/mL.
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Figure 1. Kinetics of S -galactosidase in E. coli GW1060 and 1103.
Blank was incubated at 30°C for 2 hours.
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Table 3. The optimal concentration for antimutagenic and survival test in E. coli Bfr strains

Con.{ug)/plate

Strain Mutagen - Revertants Viable cells
revertants viable cells.

WP2 4NQO 80.0 160.0 175 7.0x10°
MNNG 30 80.0 900 1.0x10°
WP2s 4NQO 2.0 40 1,000 0.8x10°
MNNG 3.0 60.0 980 1.0x10°
WP67 4NQO 2.0 4.0 912 1.5%10°
MNNG 2.0 4.0 141 1.5%10°
CM561 4NQO ~100 20.0 no growth 3.0x107
MNNG 4.0 10.0 600 40x107
CM611 4NQO ~120.0 1.0 no growth 1.5% 10
MNNG 40 8.0 450 1.5x10°
ZA159 4NQO 2.0 4.0 895 20x10°
MNNG 3.0 60.0 900 1.0x10°

Optimal doses of mutagen for mutagenesis are the concentration that forms about 600~900 revertants per plate. Optimal doses of viable cell are

that forms about 1~20% of optimal mutagen-treated revertants. Each value represents mean of triplicate plates. Each experiment was repeated 3 times.
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Figure 2. Number of revertants induced by 4-NQO and MNNG in E. coli Br (-@- : WP2, -Il} :

CM6l11, -@- : ZA159).
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Table 4. Effect of RG-II on cellular viability and antimutagenicity of E. coli Bfr strains after treatment with 4NQO and MNNG

Mutagen
Strain rev. via. RG-M . .R'e.vertants Viable cells
muta-gens (300 pg/plate) (inhibition rate, %)
(ug/plate)
WP2 spontaneous 2 1,050 x 10°
4NQO 80.0 160.0 - 156 70
-+ 136 (13) 81
MNNG 1.5 80.0 - 320 132
+ 333 (-5) 118
WP2s spontaneous 11 1,090 % 10°
4NQO 20 4.0 - 943 81
+ 1001 (-6) 97
MNNG 1.5 60.0 - 151 181
+ 176(-12) 177
WP67 spontaneocus 2 800 x 10°
4NQO 20 4.0 - 660 156
+ 664 (0) 184
MNNG L5 4.0 - 80 80
+ 86 (-8) 77
CM561 spontaneous 2 960 % 10°
4NQO 20.0 - 26.1
+ 28.1
MNNG 20 10.0 - 230 370
+ 237 (-3) 32.6
CM611 spontaneous 7 1,030 x 10°
4NQO 0.5 - 181
+ 205
MNNG 20 8.0 - 310 158
+ 342(-11) 138
ZA159 spontaneous 14 800 % 10°
4NQO 20 4.0 - 283 202
+ 280 (0) 201
MNNG 1.5 60.0 - 244 115
+ 205 (17) 150

rev.; revertants, via.; viable cells. Each value represents mean of triplicate plates. Each experiment was repeated twice.
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Table 8. Comparison of antimutagenic effects of RG-IIl aganist 4NQO in E. coli WP strains

) Revertants Inhibition
Strain Spontaneous
Control(+) RG-II rate(%)
wP2  (30)" 2 16613 72+1 57
WP2s (2) il 6202 93+22 87
WP67 (2) 2 827t6 2082 75
ZA159 (2) 12 75110 405+1 47

Each value represents mean=-S.D. of triplicate plates. Each experiment was repeated twice. The § mL of main cultured broth washed twice with
0.066 M phosphate buffer(PB) and resuspended in PB(S mL). 300 ug/mL of RG-II was incoporated into each 2 mL portion of bacterial
suspensions treated 4NQO at the same time and incubated at 37 for 30 minutes with 210 rpm shaking. Treated(4NQO) and incoporated(4NQO
plus RG-III) cells were washed twice with PB and resuspended in 2 mL of PB. The suspension solutions(200 yl.) obtained were plated on VBM

to count revertants. 'concentration of mutagen(ug/mL))
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DANS A, chl HEQ Y A RS dhe
Aoz Algdrh
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