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To evaluate the antimutagenic activity of the specialty rices, a giant embryonic rice and a pig-
mented rice, we measured the inhibitory effect on the chemically induced mutagenesis in E. coli
and V79 cultured cell system, as well as on DNA strand scission induced by oxidative damages in
vitro. When the inhibitory activity to mitomycin C-induced mutagenesis using SOS chromotest in
E. coli cell was measured, the activities decreased in the following order: germinated pigmented
rice (40.4%) > germinated giant embryonic rice (37.1%) > pigmented rice (35.5%) > germinated
brown rice (15.7%) > giant embryonic rice (14.0%) > brown rice (0.8%). The activities for inhibit-
ing mitomycin C-induced DNA strand scission decreased in the order of pigmented rice > giant
embryonic rice > germinated pigmented rice > germinated brown rice >brown rice > germinated
giant embryonic rice. We also determined antimutagenic activities of the specialty rices using the
suppressing effect on 6-TG resistant colony formation by 4-NQO in V79 cells as a mutagenicity
index. The order of antimutagenicity was germinated giant embryonic rice (53.2%) > pigmented
rice (40.0%) > brown rice (21.2%) > germinated brown rice (14.4%) > giant embryonic rice (0.23%);
in contrast, germinated pigmented rice showed promoting effect on 4-NQO-induced mutagenesis.
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st 02ug® ®X 174 RF | DNAE &83t= 100mM
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(Bio-ID, Vilber Lourmat, France)@ &30 22X A= tjE &
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1.6 mge] ONPG(2-nitrophenyl B-D-galactopyranoside)s- % 7}3}h
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Number of colonies from cells treated with rice extracts or mutagen

Survival (%) =

X100

Number of colonies from initially inoculated 3X10* cells
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Table 1. Inhibitory activity of the rice extracts to mitomycin C-induced mutagenesis in E. coli PQ 37 cells

B-galactosidase activity ~ Alkaline phosphatase

Anti-mutagenicity

Experiments (unit) activity (unit) R factor (%)
Negative control 6.71+0.57 40.37+£0.97 0.17 100
Positive control 19.19+1.24 14.69+1.07 1.31 0
. Not-germinatd 1548+1.35 11.94+2.01 1.30 0.8
Brown rice .
Germinated 12.26+0.88 11.14+1.04 1.10 15.7
Giant embryonic rice Not-germinated 15.10+1.46 13.45£0.99 1.12 14.0
24 Germinated 10.700.99 13.0241.03 0.82 37.1
Piomented rice Not-germinated 12.06£2.11 14.30+£2.37 0.84 355 ;
¢ Germinated 11444157 14.68+ 1.58 0.78 404

Values obtained through triplicate experiments are expressed as means+ SD.
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Fig. 1. Agarose gel electrophoretogram used for analysis of
inhibitory action of the rice extracts toward mitomycin C-induced
DNA strand scission. The lanes indicate treatment of the samples
prepared from the followings: lane 1, positive control (with Cu**); lane
2, negative control (without Cu®™); lane 3, germinated brown rice; lane
4, brown rice; lane 5, germinated giant embryonic rice; lane 6, giant
embryonic rice; lane 7, germinated pigmented rice; lane 8, pigmented
rice.
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Table 2. Effects of the rice extracts on mitomycin C-induced strand scission in ®X174 RF 1 DNA

Experiments

Relative amount (%)

RF1 RFII RF 11T
Negative control (-Cu*") 84.5 13.9 1.6
Positive control (+Cu*") ] 63.7 36.3
B . Not-germinated 22.1 722 5.7
rown rice Germinated 53.1 445 24
Giant embrvonic fi Not-germinated 64.3 338 19
tant embryonic rice Germinated 114 782 10.4
Pi dri Not-germinated 65.7 335 0.8
gmented rice Germinated 58.3 39.7 2.0

Values were calculated from the representative of three separated experiments.



226 7 - B3

Table 3. Cytotoxicity tests for the rice extracts in V79 cells

Surviving fraction of cells

Concentration

(ug/m) Brown rice Giant embryonic rice Pigmented rice

Not-germinated Germinated Not-germinated Germinated Not-germinated Germinated
5 95.3240.43 97.16+5.90 117.16+7.50° 97.16£1.30 96.21+4.52 100.00£3.69
10 105.82+1.61 104.82+3.19 97.73£5.79 98.87+2.18 100.00+4.82° 99.16£3.36
20 98.58+5.55* 101.84+2.34 93.19+2.21 100.99+6.46" 96.44112.67 97.16+1.77
40 99.43+11.55 100.00+5.18" 96.31+8.61 99.15+9.33 93.79+4.13 101.424+5.29°
60 98.72+12.98 110.92+16.48 93.62+6.85 92344933 91.38+2.41 93.76%8.10
80 93.62+7.38 91.21+9.71 89.36+5.96 88.7914.55 92.30+8.08 97.73+11.93
120 96.17+£4.83 69.50+7.87 4.68+1.13 74.89+13.51 84.8316.45 91.30=8.08

*Induced mutation frequency per 3X 10° surviving cells was 0.00.
Values obtained through triplicate experiments.

Table 4. Effects of the rice extracts on colony forming ability of V79 cells pre-treated with chemical carcinogen 4-NQO

Experiments

Sample concentration

Colony number

Colony forming ability

(png/ml) (CFA)
Control® - 109 1.00 0.38
5 ) Not-germinated 20 167+22.59 0.56
rown rice Germinated 40 141£10.79 0.47
Giant emb L. Not-germinated 5 138t£9.54 0.46
1ant emoryonie rice Germinated 20 14741179 0.49
B ted 1i Not-germinated 10 153+7.55 0.51
igmentednice Germinated 40 125+2.52 0.42
Values obtained through triplicate experiments are expressed as meanst SD.
*Cells were treated only with 1.5X 107 M 4-NQO.
Table 5. Effects of the rice extracts on 4-NQO-triggered IMF (induced mutation frequency) in V79 cells
Experiments Sample concentration  6-TG resistant colony Induced Mutation Inhibition
P (ug/mi) number Frequency (IMF) (%)
Control* - 13.24+3.17 .34.86 0
Brown ri Not-germinated 20 15.39+3.81 27.49 21.15
rown rice Germinated 40 14.03+3.28 29.86 14.36
Giant emb L Not-germinated 5 16.00+£5.36 34.78 0.23
jant embryonic rice Germinated 20 8.00+2.04 16.32 53.17
Pi ted 1 Not-germinated 10 10.66+2.52 2091 40.01
igmentec rice Germinated 40 24.79+3.04 59.04 -69.36
Values obtained through at least quintuplicate experiments are expressed as means* SD.
"Cells were treated only with 1X 1077 M 4-NQO.
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