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Abstract

This study was carried out to investigate mutagenecity and antimutagenic effects from crude
extract, heating extract and alcohol extract of Korean mistletoe (Viscum album L.) on the bacterial
short-term tests, such as Ames test, spore rec—assay, SOS spot test and SOS chromotest by using
several kinds of mutagens. In the Ames test, each extract did not show any mutagenesis, but each
extract showed inhibitory effects of 80~95% and 70 ~94% against mutagenesis induced by 3—-amino-
1,4-dimethyl-5H-pyrido[4,3-blindole(Trp-P-1) and 2-aminofluorene(2-AF) in Salmonella
typhimurium TA98, respectively. In the spore rec-assay, mistletoe extracts showed antimutagenic
effects with inhibition zone in the range of 5~11mm against mutagenicity induced by mitomycin
C(MMC, 18mm) and N-methyl-N'-nitro-N-nitrosoguanidine (MNNG, 24mm), respectively. The
heating and alcohol extracts in the SOS chromotest showed 96% and 70% inhibition against benzo—a—

pyrene[B(e)P] and Trp-P-1 induced mutagenesis, respectively.
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Fig. 1. Mutagenicity of the mistletoe extracts on Sal-
monella typhimurium TA98 and TA100.
—@— Crude extract, —l— Alcohol extract,
—aA— Heating extract
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Fig. 2. Antimutagenic effects of the mistletoe extracts
against Trp-P-1 in Salmonella typhimurium
TA98 and TA100.
—@— Crude extract, —l— Alcohol extract,
—aA— Heating extract
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Fig. 3. Antimutagenic effects of the mistletoe extracts
against 2AF in Salmonella typhimurium TA98
and TA100.

—@—: Crude extract, —l—: Alcohol extract,
—aA— Heating extract
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Table 1. The results of the mutagenicity test of the mistletoe extracts in the spore rec-assay

Inhibition zone(mm)

Treatment Dose(ul/disc) MABRec) HI7(Rec) Difference Conclusion
10 8 8 0 -
20 8 8 0 -
Crude extract 30 9 10 1 +
40 10 10 0 -
10 9 9 0 -
20 11 10 1 +
Alcohol extract 30 i1 11 0 _
40 12 11 1 p
10 9 9 0 ;
. 20 11 10 1 x
Heating extract 30 11 11 0 _
40 12 12 0 -

- No inhibition zone, *: Length of inhibition zone is less than 5mm

Table 2. Effects of various metal ions on the spore rec—
assay of the mistletoe extract

Metal ion 4NQO Crude Alcohol Heating
(2.5mM, 10uD) (20ng/10ul) extract extract extract

None + + - -
AP - -
Cu” + +

[ e

Mn® - -
24

Pb*

Zn% - -

4

++: 5~10mm of inhibition zone. Others is the same as
the legend in Table 1

Table 3. The antimutagenic effects of the mistletoe
extracts against mitomycin C(MMC) in spore

rec-assay
Inhibition zone(mm)
Test g 1 - — Difference
compoun M45(Rec’) H17(Rec’)
10 28 10 18
extract 30 21 12 5
40 26 13 13
10 27 11 16
e X B 121
extract 30 23 12 12
40 23 13 10
10 26 13 13
extrac%r 30 22 13 J
40 22 15 7
MMC
(2ng/10uD) 2 H '

YSample dose(ul/disc) + MMC(2ng/disc)

V95550 A2 Eo]l A AFFEE T U
A Ee] 234 31(13)9) o} ol et Alo] gl vi-
scotoxin 52| <4 &) 7sr] Wl A2 A=

Table 4. The antimutagenic effects of the mistletoe ex-
tracts against N-methyl-N'-nitro—N-nitro-
soguanidine(MNNG) in spore rec—-assay

Test »  Inhibition zone(mm)
Do = —— Difference
compound M45(Rec”) H17(Rec”)
10 32 8 24
MNNdG+ 20 31 9 22
SO 29 9 20
extrac 40 28 10 18
10 30 8 2
N;INNhG;r 20 3] 9 22
ey 30 30 10 20
extrac 40 29 12 17
10 31 8 23
DleIf.G toa 29 9 20
oxtract 30 28 10 18
40 27 10 17
MNNG
(10ug/10u1) 32 8 24

YSample dose(il/disc) + MNNG(10ug/disc)

t}. Table 4= MNNGel| tigt g-Eodwo]d A& v}
el 7] 24 MNNGel| &3k A5-4 2|t 2] 2H24mm)
e 7t A8 FE7F 213l gl Fashe A%S
vrebdisich F o 400 H7HA AF FEEe] 6mm, &
29 7td 3222 7 Tmme) AR ) FaE
5 7HA skt mebad opAd o]l el MMC2F MNNG
ol 3k 71| A 5.2 35l ¥ o] A2 spore rec-assay
M= g $7} ol

SOS chromotestdl] efst g=0itHo| =0t

SOS chromotestg o83 AF, &2, 719 28
5 AZEA A5 EdHel IS A An(HolE)
) Zt & F9 5 ZF7}el 92} induction factor
(IF) gke] F3g Z7hd kAot 7l w2l Al7kA|
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Table 5. Inhibitery effects of mistletoe extracts on the induction of SOS function by benzo(a)pyrene{B(a)P]

Test Dose B(a)P(0.5ug/assay)

compound (ug/assay) B-G"(units) A-P?(units) Ratio i R?

0 27.80 16.863 1701 4363 -
5 1850 16,550 1117 2.864 46
Bé;ggitcmde 10 1815 17.130 1,059 2715 490
20 1750 17.680 0.989 2530 545
0 1715 17.900 0.958 2.456 56.7

0 28.60 17.045 1677 4344 -
5 3035 22,090 1373 3556 236
Bl@p + alcohol 10 19.90 18590 1,070 2772 470
20 19.20 16.136 1189 3,080 378
40 10.45 17.454 0598 1549 836

0 26.90 17.909 1502 3921 -
. 5 18.90 18454 1021 2,665 430
BlwP+ heating 10 17.20 18272 0.938 2.449 50.4
c 20 16.80 17772 0.945 2467 408
40 1775 17.863 0.657 1715 9%.3

”B-Galactosidase, 9 Alkaline phosphatase, Induction factor, “Inhibition rate(%)

Table 6. Inhibitory effects of mistletoe extracts on the induction of SOS function by 3-amino-1,4-dimethyl-5H-

pyrido [4,3-blindole(Trp-P-1)

Dose Trp-P-1(0.25ug/assay)

Test compound (bg/assay)  p-G(units)’  A-P(units)? Ratio i IR?

0 95,06 15772 1588 4072 -

o 5 19.70 16.000 1.231 3.156 298
Ter)ftrgct”cmde 10 19.25 15818 1216 3117 311
20 1870 15545 1.202 3,082 322

. 2 1395 15,636 0.892 2287 581

0 26.05 15727 1.656 4201 -

. 5 1875 15,681 119 3,095 363
Ter)ftrzct”ak"h‘“ 10 16,60 15.954 1.040 2,694 485
20 16.60 15500 1,070 2772 462

40 1225 15818 0774 2,005 695

0 25.60 15.409 1661 4337 -

. . 5 18.15 16.045 1131 2,953 45
T‘}(’trp L +heating 10 17.35 16.454 1.054 2751 475
extrac 20 16.65 16.590 1.003 2618 515
40 15.60 16727 0.930 2428 572

D~9Refer to the legend in Table 5

ok

£E A8 A4 9] WolUAL §lE A g Vet
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