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Abstract

The inhibitory effects of the juice and beiling water extract of Houlivynia cordata Thunb., which has been kn-
own as a traditional felk antitumor agent, on the genotoxicity induced by mutagens were investigated. For this
purpose, Salmoneila typhimuritin TA%8 and TA100, and the transheterozygous (mwh/ +) third larvae of Drosop-
hila melanogaster were used. The juice of fresh H. cordata (JHC) and boiling H. cordata extract (BHC) showed
antimutagenicities toward aflatoxin 81 in S. typhimuriom TA98 and TA100. The JHC's inhibitory effect increased
by 76% fo $8% as the adding concentrations increased, and the BHC had a 86~97% inhibitery effect. How-
ever, in the case of N-methyi-N'-nitre-N-nifrosoguanidine (MNNG), the JHC's inhibitory effect was 52~-60%
irrespective of its concentrations and the BHC had a low inhibitory effect. The JHC and BHC slightly reduced
the somatic chromosomal mutagenicity by MNNG in the wing hair spot test system (mwh/ +) of D. melanogas-
ter, which suggests that they can inhibit gene mutation, deletion and mitotic chromosomal recombination.
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Table 1. Antimutagenic effects of the juice of fresh Houttuy-
nia cordata (JHC) and boiling water extract from d-
ried Houttuynia cordaia(BHC) on the mutagenici-
ties induced by aflatoxin B1 (AFB1, 9.15ug / plate) in
Salmonella typhimurium TA98 and TA1T 00

Rcvertants/plate

Treatment = — -
TA98 TATO0
Spontaneous 344 6% B4+ 12
AFB(Control) 1,587 =24 1.246187
AFB1+ JHC
50l 20251 (76%)** 296 1.162{82%)
100ul 128+£18(94%) 1524 21(94%)
20042 b5 11 [98%) 1120 13198%)
AFB1+BHC
1.0% 1,337 +31(16%) 558+ 25(59%)
5.0% 12524 (24%) 250+ 3(86%)
10.0% 76=15(97%) 264+ 29(97%)

*The values are 3 replicates +.5.D.
**The values in parentheses are the inhibition rate (%)

Tabie 2, Antimutagenic effects of the juice of fresh Houttu-
ynia cordata (JHC) and boiling water extract from
dried Howttuynia cordata(BHC) on the mutagenic-
ities induced by N-methyl-N' -nitro-nitrosoguanidi-
ne (MNNG, ¢.40ug / plate) in Salmonella typhimur-

fum TA100
Treatment Revertants/plate Inhibition (%)
Spontaneots 121£19*
MNNGI{Control) 1,001+ 1
MNNG +JHC
s30ul 549150 52
100! 501462 57
200ut 474455 60
MNNG +BHC
1.0% 795411 24
10.0% /98174 35
20 0% 676 14 37

* The vaiues are 3 repllcates +$.D.
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Table 3. Somatic mutation and recombination detected as mutant spots in the Drosophila melanogaster wing spot system
(mwh/+) after 3rd instar (72 +4) farval treatment with the juice of fresh Houttuynia cordata(JHC) and boilng water

extract from dned Hauituyma cordata[BHC)

Frequnncy per wmb(numbu)

Exposure dose (mg/mi)

No. of wings scored

Frequency* of wings with spots

small mwh spOts large mwh spots
Controf a. 364 (52) (.028 (4) T43 0.329(47)
JHC 0.8% 0.230(37) 0.025 (4 161 0.236(38)
2.0% 0.279(58) 0.029 (6} 208 0.274(57)
BHC 0.8% (.242(56) 0.035(8) 231 0.225(52)
2.0% 0.246(52) 0.009(2) 21 0.227 (48}

*Frequency (number) of wings possessing at least one spot

Table 4. Effect of the juice of fresh Houttuynia cordata{JHC) and boiling water extract from dried Houttuymia cordata(BHC) on
the mutagenicity induced by N-methyl-N’-nitro-N-nitrosoguanidine (MNNG) in the Drosophila melanogaster wing spot

system (mwh/ +)

Frequency per wing (number) of
Exposure dose (mg/ml} —————-—

No. of wings scored

Frequency® of wings with spots

small mwh spots large mwh spots
MNNG Tmg/ml 0.581( 68) 0.675( 79} 17 0.615{ 72
+JHC 0.8% 0.429( &0) 0.393{ 55) 140 0.500¢( 70)
+HC 2.0% 0.500( 80) 0.625 (106 160 0.581( 93}
+BHC 0.8% 0.621(126) 0.591 (1200 203 0.611(124)
+BHC 2.0% 0.571(121) 0.533(113) 212 0.608{129)
MNNG 2mg/ml 0.918(134) 0.993{145) 146 (3.733(107)
+iHC 0.6% 0.663(112) 0.964 (163} 169 .633¢( 62)
+JHC 2.0% 0.729(124) 0.941 {160} 170 0.653(111)
+BHC 0.8% 0.756(136) 0.811(146) 180 0.633(114)
+BHC 2.0% 0.639(149) $.919(214) 233 0.687 (160)




920 Heg - alaesd

2l 9] oA x AR MelE qlske] ol JA o
etyded. o] gk ’:"l’l— 01 Mzl Fol u shedalo]
MNNGel] 218} in vivo E-duio]guke] o4 E3tr)

== L.

ol &8 AlAFsled iz A O] =3
sh ool A 3 7;}.‘4 = large mwh spot] 4 EFE

vlszsled o2 A A] Az A2 owxﬂ Az

: 4 A5 AE A W] B o olEde, o
std e gheka Feolwe]giel 2%k 7 %7F Xrayrd
Falabel 2re Feld Hollo wished Hx Y
wal gl 477t 1.3 27 ol = AL 7 Ty
= gleb ™0 Table 481 MNNG D5 £ o] 4] =

Azze By Aejd o5 $rE large mwh po!E‘—]
A7) ¥E = MNNGE 522 o) 4 2} *Eﬁ% 2]

422 y"ToM 16 A ZS o) shell A T w45

o #EEE BoiFalth 28] 33 »*ﬂ:t o]

ol Fef A FALE BB Ao ek A kA S

od o]/.i/. A Eoft 215 A a=ste] Ay A=
= AYA e o2 eyt

13 =
E"fﬂo\:}] %IAOI

3
=
ks
2]

A~
e
&
é}_
o

FI % ~{} :‘u°'

o
1

z] =

< g
o] Aol ok o] g 2ot Fo )
{2 Salmonella®t Drosophila® <} &3} in vitro
o Eoile] &AM BT Fadwlo ; Snpe.
g2 9)i= 71 o 2 vhelylul Negishi S7.8- heter-
8l = ahi= Trp-P-29] *d%f‘é o ]

Y

7t
ulin viv
o =) % -

ocyclic amine| o = Trp-P

#|& chlorophylie] 3-8 £ Ao Abg 3}
T AYAE ol gstel Zapstgiedl, 5 757
Rl w2 A EIE Al ES 2kt

elch. el 38l methanolEefa] 2w TR
Tkt Ed F9 Fetal phytol™e] 5ol sl
Z2Ab0 B elabah gl 3ol St Hab Bood

Algd o] Azte} w9 f-abalodch, X A& oA Drosop-

hilael MNNGol o8 7 5ol a5l o1 3
s W ol AFBIThe] Wlizds 3 7] gislen, o
AR5 0] ghZ ol o] _g_:a]»oﬂ 8] A 3 a A g5 ]

i

2%k 7 Al

A= A 55 A 9_}5; ARy o)) chekgh
wol ) ola] AZAel 2% HrhEal Al 275
o] A}

2 o

B oo = =alal a4 Hollk]

JFODL o LR
27 94 fysl Utz 4R FEE 7 449
SR A L NS g e Eedd

o] 125 Salmonella®} Drosophila® )&%t in vitro
4 oin vivo B3 el AEAE ARk BlE ZAbe

EE TR ES LT

Salmonella typhimurium TA983}; TA10

N

R ER T

00 A4

aflatoxin

Broll 3t grEdwlel s Ade 45 4% o
&y Zoldh we) Hal wir) 76%e A 98% R &
7Lal o, rpd L 86~97%2] A& &I vlehulgl
vl N-methyl-N

N’ -nitro-N-nitrosoguanidine (MNNG)of|
}

ek Al g At 7l ol FEde] B

A, .o Tzl PAgle] M

%,

M7} 52~60

Wl 28l vhebetend, Zhdole] M el she vl

A oo (24~35%) Yhebyiel. D) melanogaster®d

mwh/ + ZFEANHE F F79 C"VE]—’{‘— el
MNNGe]| 2]gl $-3H =t Sl HAL o Aa a3

& Fof kel oA ol Ao

[WE]

el

10.

90-0500-03)1 £] & 752}21 ol o] oy

. Kada, T, Inoue, T, Ohta, T. and Shirasy, ¥

22 fhabsigich

AE] AW GRS

o] Alst=a

= el
S A B ezb ol F, A8 p.56(1989)
N L e #ﬁ)\’]l-fﬁl. B H"r‘fﬂhd, WL, HUhE, o
507 (1978)

L TEERE L pEe] Fhekge] W Aeddd A E 8
Aol vl x)z 3k A é»]ﬂ]i"iltﬂbﬂ‘% ukabelgl e i
(1986)
dapupid o el Ad Zaae] 8] FEoF el HWat o
“J 5] gkel }1--:#1}, 12, 467 (1989}

Lin “Ant-
imutagenesis and anticarcinogenesis mechanisms” .
Plenum Press, New York, p.181(1986}

Colditw, G. A., Branch, L. G., Lipnick, R. ., Willett,
W. C., Rosner, B., Posner, B. M. and Hennekens, C.
H. : increased green and yeflow vegetable intake and
lowered cancer deaths in an elderly population. Am.
J. Clin. Nutr., 41, 32(1985)

Bresnick, E., Birt, D. F., Wolterman, K., Wheeler, M
and Markin, R. 5. ! Reduction in mammary tumarigen-
esis in the rat by cabbage and cabbage residue. Carc-
inogenesis, 11, 1159 (1990)

Scholar, E. M., Wolterman, K., Birt, D. F. and Bresnick,
E. : The effect of diets enriched in cabbage and colla-
nds on murine pulmonary metastasis. Nufr. Cancer,
12,121 (1989)

Hirayama, T. : Nutrition and cancer-large scale coh-
ort study. In “Genetic toxicology of the dief’ Knuds-
en, . (ed.), Alan R. Liss, inc., New York, p.229(1986)
joosens, }. V. and Kesteloot, H. : Salt and stomach. In
“Cenetic carcinogenesis' Reed, P L and Hill, M. 1.



12

14,

15.

17.

19.

20.

21.

22.

23.

{eds.), Elsevier Sci. Pub., Amsterdarn, p.105(1988)
Pisani, P, Berrino, F., Macaluso, M., Pastorino, U.,
Crosignani, P. and Baldasseroni, A, @ Carrots, green
vegetables and iung cancer : A case-control study.
int. I. Epidemiol., 15, 463 11986)
Manousos, O, Day, N. E., Trichopoulos, D., Gerovas-
silis, F., Tzonou, A. and Polychronopoulou, A. @ Diet
and colorectal cancer : A case-control study in Gree-
ce. int, j. Cancer, 32, 1(1983)
Kada, T., Morita, K. and Inoue, T. : Anti- mutagenic
action on vegetable factor (s) on the mutagenic princ-
ipie of tryptophan pyrolysate. Mutat. Res,, 33, 351
(1978)
Shinohara, K., Kuroki, $., Miwa, M., Kong, Z-L. and
Hosoda, H. : Antimutagenicity of dialyzates of veg-
etables and fruits. Agric. Biol, Chem., 52, 1369 (1988)
Lawson, T., Nunnally, J., Walker, B., Bresnick, E.,
Wheeler, D, and Wheeler, M. : Isolation of compo-
unds with antimutagenic activity from Savoy Chie-
ftain cabbage. /. Agric. Food Chemn., 37, 1363 (1989}
Hayatsu, H., Arimoto, S. and Negishi, T. : Dietary inhi-
bitors of mutagenesis and carcinogenesis. Mutat, Res.,
202, 429(1988)
Negishi, T., Arimoto, 5., Nishizaki, C. and Hayatsu,
H. : Inhibitory effect of chiorophyll on the genctoxici-
ty of 3-amino-Imethyl-5H-pyrido [4,3-blindole (Trp-
-2). Carcinogenesis, 10, 145 (1989
Dashwood, R. H., Breinholt, V. and Bailey, G. 5.:
Chemopreventive properties of chliorophyllin @ inhi-
bition of aflatoxin Bi(AFB1)-DNA kinding in vitro and
anti-mutagenic activity againist AFBi and two hetero-
cyclic amines in the Salmonella mutagenicity assay.
Carcinogenesis, 12, 939(1991)
Wattenbery, L. W. and Loub, W. D. 1 inhibition of pol-
yeyelic aromatic hydrocarbon-induced necroplasia by
naturally occuring indoles. Cancer Res., 38, 1410
{1978)
Ames, B. N., McCann, ). and Yamasaki, E. : Methods
for detecting carcinogens and mutagens with the Sal-
monefia mammalian-microsome mutagenicity test.
Mutat, Res., 31, 347{(1975)
Maron, D. M. and Ames, B. N. : Revised methods for
the Salmonella mutagenicity test. Mutat. Res., 113,
173(1983)
Wurgler, . E., Graf, U., Frei, H. and Juon, H. : Gen-
etic activity of the anticancer drug methotrexate in
somatic cells of Drosophila melanogaster. Mutat.
Res., 122, 321(1983)
Graf, U., Wurgler, F. E., Katz, A )., Frei, H. J., Juon,
H., Hall, C. B. and Kale, P. : Somatic mutation
and recombination test in Drosophrla melanogaster.
Environ. Mutag., 6, 153 (1984)

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

1o} &=} 921

Hsieh, D. D. H., Wong, |. j. Z. A., Michas, C. and
Ruebner, 8. H, : In “Qrigins of hurman cancer Haia-
@, H. H., Watson, . D, and Winsten J. A.(eds.}, Cold
Spring Harbor Lab., p.697 {1979)

Auerbach, C. ¢ In “Mutation Research”. Chapman and
Hall, p. 279(1976}

Miller, |. H. 1 Mutational specificity in bacteria. Ann.
Rev. Genet.,, 17, 215(1983)

Choi, Y. H., Yoo, M. A, and tee, W. H. ! Somatic
mutagenicity of N-methyl-N"-nitro-N-nitrosogua-
nidine detected by Drosophila somatic gene and chr-
omosome mutation assaying system. Kor. | Genetics,
14, 18911992)

Becker, H. J. : Mitotic recombination. In “The genetics
and bfo!ogy of Drosophila” Ashburner, M. and Nov-
itski, £.{eds.}, Vol. 1C, Academic Press, New York, p.
1019(1976)

Haynie, |. L. and Bryant, P. |. : The effects of X-rays
on the proliferation dynamics of cells in the imaginal
wing disc of Drosophila melanogaster. Wilhelm Ro-
ux’s Arch. Biol., 183, 85(1977)

Yoo, M. A, ! Variation in hypersensitivities of repair-
defective strain mei-9 mei-41 of Drosophila melano-
gaster to somatic induction of chromosome mutatio-
ns and killing with i} and Trp-P-2. Pusan Natl, Univ.
1. 5ci., 42, 299(1586)

Yoo, M. A., Chung, W. H. and Lee, W. H. : Relat-
ionships between LET and RBE of ionizing radiation
in the induction of somatic mutations of Drosophila
melanogaster. Environ. Mutag. Carcin., 7, 103 {1987)
Ryo, H., Kondo, $. and Rasmuson, B. : Enhanced susc-
eptibility of a transposable-element-bearing strain of
Drosophila melanogaster to somatic eye-color muta-
tions by ethyl nitrosourea, methyl nitrosourea and X-
rays. Mutat. Res., 122, 123 (1983}

Ryo, H., Yoo, M. A., Fujikawa, K. and Kondo, 5
Comparison of somatic reversions between the ivory
allele and transposon-caused mutant aileles at the
white locus of Drosophila melanogaster aftor treatment
with X-rays and ethyl methanesulfonate. Genetics,
110, 441 (1985)

ol7del, ol 58], W), AL S T
Eadnio] Hal. g ekl A A, 21, 302(1992)
Choi, Y. H,, Ahn, 5. ]., Park, K. Y., Yoo, M. A, and Lee,
W. H. : Effects of phytol on the mutagenicity of UV
and EMS in Salmonelfa and Drosophila mutation: ass-
aying system. Fnviron. Mutag. Carcin., 13, 92(1993)

Heddd, Aeled, frolof, ol 4L Drosophuacw ql
g ':l-/i} -%-’?J o] MNNGE] E-adwdo] 2l Al el v}
L od gF. ohglekels| x|, 38, 332(1994)

(199403 94 169 3



