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Antimutagenic Effects of Genistein in Drosophila Somatic
Mutation Assaying System

Hee-sun Yun, Kun-Young Park1, and Won-Ho Lee

Departments of Biology, and 'Food Science & Nutrition,
Pusan National University, Pusan 609-735, Korea

This study was carried out to determine the antimutagenic effects of genistein on the
somatic mutagenicity induced by Trp—P-2 and MNNG using Drosophila wing spot test.
For this purpose, mutagen alone or mutagen with genistein was administered to the
heterozygous (mwh/+) third instar larvae by feeding, and somatic cell mutations were
detected in adult fly wing hairs.

Genistein did not show any mutagenicity at the feeding concentrations of 5~ 15% in
the test system. As the feeding concentration of genistein increased, the mutagenicity
induced by Trp—P-2 showed a remarkable inhibition especially in the case of small mwh
spots. The antimutagenic effect of genistein on the mutagenicity for the total mwh spot
formation induced by Trp—P-2 was observed to be 15.5 7 85.7%. In the case of direct
mutagen, MNNG, the small mwh spot inhibition was dependent on the dose of genistein,
while the large mwh spot inhibition was vice versa. Total mwh spot inhibition rate was
somewhat limited, approximately 17.6 ~ 34%, by the mutagenicity induced by MNNG.
Therefore, in comparison of antimutagenic effects, the mutagenicities induced by the
indirect mutagens were more inhibited by genistein than those of the direct mutagen.

These results indicate that genistein have inhibitory effects on the mutagenicity
induced by mutagens. It seems to suggest that genistein may exert inhibitory effects
on mutagenic and/or carcinogenic properties of DNA damaging agents.

Key Words: Genistein, Drosophila wing spot test system, Trp—p—-2, MNNG
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Genistein2 X2l ZZX dimethyl sulfoxide (DMSO,
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Fig. 1. Mating scheme for obtaining the heterozygous
(mwh/+) larvae.
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Fig. 2. Effect of genistein on the mutagenicity induced by
Trp=P-2 3 mg/ml in the Drosophila wing spot system
(mwh/+).
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Table 1. Frequencies of mutation and antimutagenic effect detected in the Drosophila wing spot test after combined

treatment with Trp-P-2 4 mg/ml and genistein

Exposure dose

Spots/wing* Statistical diagnosis’

Trp—-P-2 Genistein Small mwh spots Large mwh spots Total mwh
(mg/ml) (%) (172 cells) (>2 cells) spots
0 0 300 0.173 (52) 0.027 (8) 0.200 (60)
4 0 60 0.483 (29)+ 0.033 (2)i 0.517 (31)+
4 5 60 0.433 (26)+ [16.1]* 0.033 (2)i [0.0] 0.467 (28)+ [15.8]
4 10 60 0.250 (15)i [75.3] 0.083 (5)+ [-] 0.333 (20)+ [57.9]
4 15 60 0.283 (17)i [64.5] 0.133 (8)+ [-] 0.417 (25)+ [31.6]

*No. of spots in parenthesis. Tatistical diagnosis according to Frei and Wirgler (1988): +, positive; —, negative; i,
inconclusive; m, multiplication factor. Kastenbaum—-Bowman tests, one sided; probability levels: 0=p=0.05.
Hnhibition by Genistein (%): Based on the control-corrected frequencies of clone formation per 24400 cells,
approximate number of cells examined per wing, (CloneAvings/24400), the percentages of inhibition by genistein
were calculated as follows: [(Trp—P-2 alone-Trp—P-2 plus Genistein)/Trp—P-2 alone]x100, (Abraham, 1994).
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Table 2. Frequencies of mutation and antimutagenic effect detected in the Drosophila wing spot test after combined

treatment with Trp-P-2 5 mg/ml and genistein

Exposure dose

Spots/wing* Statistical diagnosis’

No. of wings

Trp-P-2 Genistein Small mwh spots Large mwh spots Total mwh
(mg/ml) (%) (172 cells) (>2 cells) spots
0 0 300 0.173 (52)0.027 (8) 0.200 (60)
5 0 60 0.567 (34)+ 0.117 (7)+ 0.683 (41)+
5 5 60 0.367 (22)+ [50.8]* 0.083 (5)+ [37.0] 0.450 (27)+ [48.3]
5 10 60 0.367 (22)+ [50.8] 0.083 (5)+ [37.0] 0.450 (27)+ [48.3]
5 15 60 0.350 (21)+ [55.1] 0.117 (7)+ [0.0] 0.467 (28)+ [44.8]
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Fig. 3. Effect of genistein on the mutagenicity induced by
MNNG 2 mg/ml in the Drosophila wing spot system
(mwh/+).
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Table 3. Frequencies of mutation and antimutagenic effect detected in the Drosophila wing spot test after combined

treatment with MNNG 3 mg/ml and genistein

Exposure dose

Spots/wing* Statistical diagnosis

+

No. of wings

MNNG Genistein Small mwh spots Large mwh spots Total mwh
(mg/ml) (%) (172 cells) (>2 cells) spots
0 0 300 0.173 (52) 0.027 (8) 0.200 (60)
3 0 60 0.717 (43)+ 0.717 (43)+ 1.433 (86)+
3 5 60 0.683 (41)+ [6.1]* 0.450 (27)+ [38.6] 1.133 (68)+ [24.3]
3 10 120 0.575 (68)+ [27.6] 0.558 (67)+ [22.9] 1.125 (135)+
[25.0]
3 15 60 0.550 (33)+ [30.7] 0.677 (40)+ [7.2] 1.217 (73)+ [17.6]

Hnhibition by Genistein (%): Based on the control-corrected frequencies of clone formation per 24400 cells,

approximate number of cells examined per wing,

(CloneAvings/24400), the percentages of inhibition by genistein

were calculated as follows: [(MNNG alone-MNNG plus Genistein)/MNNG alone] X100, (Abraham, 1994).

small spot@t large spotE Z&st & mwh spotoll

Table 4 =

MNNG 4 mg/mlofl CHSt genistein &

M, 2 skstel =90l FE AMEE genistein =] iﬁ*x{ﬂl’“}iw small spot F& XS 10.
5% =gAe|el ZolM= 2 23%, 10%0M= < HEZ MNNG 3 mg/ml d<Ect =%ch 1
34% 12|11 15% XMzloMel ARoAM 2f 32.1%2 | Iarge spot 7 AMER 30.5%, 7.6%
AM 2 =t 15.3%%FCh MM mwh spot FL2 genistein SEE
Table 32 MNNG 3 mg/mloil T8t genistein s = 2 |01| el 242t 21.7%, 21.7%, 29.3%2| A
=gtAel Zotolct Small spot Fat ‘%*Jﬁlo2 MNNG 8 %EF.
2 mg/ml dECt =2 6.1730.7% HEUct 1z [2fet ZoollM & 2 AXO0l, MNNGO| CHEt
1 large spot 72 genistein 15%= éi‘?ﬁ% m 2k genisteine H&2 small spot e Z? genistein
7.2% HEo =0it0| %“e“i*.ﬂl 2 BeLt 238 sEIF ZotESE AMERIF AM2UY, large spot
genistein 5% ZEHA2|e HRIt of 38.6%=Z Mg  FY °“HIE SolX|l= ZEs EQlch st M Hel
ol =tct ™A mwh spot %’r‘é“i genistein =& = seollM 2 of, Trp-P-2 o thst Seit0|
E5tx{2lol w2t 22 24.3%, 25%, 17.6%2 M S T I1| 21} 2F 15.8 7 85.7%2} H| 15101 genistein
2 2¥ch of MNNGO| gt d&2 HII8H genistein & 57t

Table 4. Frequencies of mutation and antimutagenic effect detected in the Drosophila wing spot test after treatments

combined with MNNG 4 mg/ml and genistein

Exposure dose

No. of wings

Spots/wing* Statistical diagnosis

+

MNNG Genistein Small mwh spots Large mwh spots Total mwh
(mg/ml) (%) (172 cells) (>2 cells) spots
0 0 300 0.173 (52) 0.027 (8) 0.200 (60)
4 0 120 0.833 (100)+ 0.900 (108)+ 1.733 (208)+
4 5 60 0.767 (46)+ [10.1]I 0.633 (38)+ [30.5] 1.400 (84)+ [21.7]
4 10 60 0.567 (34)+ [40.4] 0.833 (50)+ [7.6] 1.400 (84)+ [21.7]
4 15 60 0.517 (31)+ [48.0] 0.767 (46)+ [15.3] 1.283 (77)+ [29.3]
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