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Effects of Ginseng and Salvia miltiorrhiza Extracts on the
Mutagenicity of MNNG in Drosophila
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Abstract— Using germinal and somatic cell mutation assaying systems of Drosophila melanogaster,
effects of Ginseng and Salvia miltiorrhiza extracts on the in vivo mutagenicity induced by N-me-
thyl-N’-nitro-N-nitrosoguanidine(MNNG) were investigated. For these purpose, the attached-X
method and the mwh/flr spot test system which are an X-linked lethal mutation and a somatic
chromosome mutation assaying system, respectively, were used. In the induction of X-linked lethal
mutations during the spermatogenesis, MNNG showed more actions in the sperm and spermatid
stages, in which Ginseng and Saivia miltiorrhiza extracts had remarkable inhibitory effects than
other stages. Ginseng and Salvia miltiorrhiza extracts reduced the mutagenicity by MNNG in the
mwh/flr system, which reveal that they can inhibit gene mutation, deletion and mitotic chromosomal
recombination. These results seem to suggest that Ginseng and Salvia miltiorrhiza extracts may
exert their inhibitory effects to i# vive mutagenic and/or carcinogenic properties of DNA-damaging

agents.
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Fig. 1—Effects Ginseng and Salvia miltiorrhiza extracts
on changes of the index in the male germ cells
of OR exposed to MNNG(A; sperm, B; sper-
matid, C; spermatocyte, D; spermatogonia).
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Table I—Effects of Ginseng and Salvia miltiorrhiza extracts on sex-ratio of progenies from the crosses between
attached-X females(yf:=) and MNNG treated OR males

Chemicals Total flies counted(¥, &) Sex ratio(3/%+ &)
Control 4,251(1,995/2,256) 0.531
A 500 mg/m/ 1,551( 729/ 822) 0.530
B 500 mg/m/ 1,833( 860/ 973) 0.531
MNNG(0.5 mg/ml) 4,735(2,580/2,155) 0.455
MNNG+A 500 mg/mil 2,915(1,568/1,347) 0.462
MNNG+B 500 mg/m/ 3,757(1,999/1,758) 0.468

A; Gineseng extract, B; Salvia miltiorrhiza extract
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Table II-Frequencies of somatic chromosome mutations in the Drosophila wing spot test system(mwh+/+flr)
after 3rd instar(72+ 4 hr) larval treatment with MNNG, Gineseng and Salvia miltiorrhiza extracts

Treatment Wings with  Small single spots Large single spots Twin spots Total no.
(mg/mi) spots(No.)*  Wings No. of Wings No. of Wings No. of of win,
witn spots spots with spots spots with spots spots score
Control 2558(22)  23.26(20) 25.58(22) 1.16(1) 1.16(1) 0.00(0) 0.00(0) 86
MNNG(0.5) 4444(20) 31.11(04) 4222190 11.11(5) 15.56(7) 6.67(3) 6.67(3) 45
MNNG(1.0) 47.62(30) 38.09(24) 42.86(27) 9.52(6) 12.70(8) 4.76(3) 4.76(3) 63
A(250) 2250(18)  18.75(15)  20.00(16) 3.75(3) 3.75(3) 0.00(0) 0.00(0) 80
A(500) 25.00(19) - 23.18(18)  26.32(20) 2.63(2) 2.63(2) 0.00(0) 0.00(0) 76
B(250) 28.00(35)  25.60(32) 29.60(37) 1.60(2) 1.60(2) 0.01(1) 0.01(1) 125
B(500) 2453(13)  20.75(11) 22.63(12) 1.89(1) 1.89(1) 0.00(0) 0.00(0) 53

A; Gineseng extract, B; Salvia multiorrhiza extract
a: Number of wings possessing at least one spot

Table III—Effects of Gineseng and Salvia miltiorrhiza extracts on the mutagenicity induced by MNNG in the

Drosophia wing spot system(mwh+/+flr)

Treatment Wings with  Small single spots Large single spots Twin spots Total no.
spots(No.*  Wings No. of Wings No. of Wings No. of of win,
witn spots  spots with spots spots with spots spots score
MNNG 05
+250(A) 59.32(35)  27.12(16) 35.59(21) 20.34(12) 20.34(12) 3.39(2) 3.39(2) 59
+500(A) 46.67(42)  30.00(27) 35.56(32) 11.11(10) 11.211(10) 0.00(0) 0.00(0) 90
MNNG 1.0
+500(A) 4250(17)  2250( 9)  30.00(12) 750( 3) 7.50(3) 2.50(1) 2.50(1) 40
MNNG 0.5
+250(B) 3548(33)  24.73(23) 29.03(27) 7.53( 7) 7.53( 7) 3.23(3) 3.23(3) 83
+500(B) 4754(29)  37.70(23) 42.62(26) 9.89(. 7) 9.89( 7) 4.23(3) 4.23(3) 61
MNNG 1.0
+250(B) 29.25(31)  23.58(25) 27.36(29) 5.66( 6) 5.66( 6) 0.00(0) 0.00(0) 106
+500(B) 32.86(23)  21.43(15) 27.14(19) 7.14( 5) 7.14( 5) 4.29(3) 4.29(3) 70

A; Ginseng extract, B; Salvia miltiorrhiza extract

a: Number(percent) of wings possessing at least one spot
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