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Inhibitory Effects of Chinese Pepper on the Mutagenicity
and the Growth of MG-63 Human Osteosarcoma Cells
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Abstract — The inhibitory effects of various extracts from Chinese pepper on the mutagenicity
and the growth of MG-63 human osteosarcoma cells were studied. Chinese pepper was extracted
with methanol and then the methanol extract was further fractionated by using hexane, chloroform,
ethyl acetate and butanol. The methano! extract of Chinese pepper revealed the strong antimutage-
nic activity on the aflatoxin B,(AFB;) and N-methyl-N’'-nitro-N-nitrosoguanidine(MNNG) in Ames
mutagenicity test and SOS chromotest. Among the solvent extracted fractions from the methanol
extract, the hexane fraction exhibited the greatest antimutagenic effect suppressing the mutageni-
city of AFB; and MNNG with inhibition rate of 98 and 64 percent, respectively. The methanol
extract of Chinese pepper also showed the inhibitory effect on the growth of MG-63 human osteo-
sarcoma cells. The hexane fraction and the chloroform fraction from the methanol extract of Chi-
nese pepper were most effective and inhibited the growth of MG-63 cells by 98 and 96 percent

after 6 days of incubation at 37C, respective
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Mutagens/Chemicals . Aflatoxin B,(AFB,)-& Si-
gma Chemcal Co.(St. Louis, MO. USA)| A N-me-
thyl-N'-nitro-N-nitrosoguanidine(MNNG)+= Aldrich
Chemical Co.(Milwauke, WI USA)o| A F9]&}e]
AFB,< dimethyl sulpoxide(DMSO, Aldrich Chemi-
cal Co)oll MNNG+= ZF/F0) 3o Aol 183
33t} O-nitrophenyl-D-galacto-pyranoside(ONPG) 2}
p-nitrophenyl phosphate disodium(PNPP),
phate buffered saline(PBS)== Sigma Chemical Co.
o} 44 Dulbecco’s modified Eagle’s medium(DMEM)
2} fetal calf serum{FCS)+ GIBCO Co.(USA)Z 4
T sheich o) 28] o} Alef 7wl 2] 52 SigmaAle}
DifcoAte] Al&E-& AHE3tAr).

Ames mutagenicity test !

phos-

Salmonella  typhimu-
rium 1.T-22] histidine auxotroph<l Salmonelia ty-
phimurium TA983% TA100-5 v|= Californiach 3}2]
B.N. Ames BIAFEYE] A-2uto}l A 7]|H O F  histi-
dine 874, deep rough(fe)EdHel, uwrB =<4

o], R factor -2 f3¥drg sty APAF
AF8-8ledc), =gk A& o A}_Q_r;\liz,:} Algel 1 —-'g:_%_%’

mutagen, chemicals 2 Maron3 Ames(12)4 HFH] of|
w2} toxicity test-5 dte] A ANA toxicityS
el %] v w9e] Fxeold Ad3ec) Indirect
HAE3}7] Hsl, oF 200g4] Spra-
gue-Dawley rat(male)E ©<|8-3lo] Maron3 Ames
(12)e] u}Hol| wle}l & 544 Aroclor 12548 H
7+ AFshe] induction*} A 32 7H2] microsomal en-
zZyme fraction&i 89 mixture s &4 ﬁ]—‘ﬁt} =Zof

mutagenicity &35

Yamanaka(lfi)—i HJ‘{:] of| u}e} premcubdtzon mutage-
nicity test& ©]-8-stitt. = 59 mix 0.5 m/(indrect
mutagen?! 7A-%) 5-& phosphate buffer 0.5 m{(direct
mutagend! 73-%), 124]7F wiekx] (1 ~2X 10° ce-
lls/mi} 0.1 m/, mutagen® A]5 2zt 50 WAL ice
bathel] 7] cap tubeol] AHr}ste] vortexst 37C
of| 4 3047} preincubationdlit}l. 45C 9| top agar
2 mi4-2 7} tubedl 17 327} vortexdled minimal
glucose agar plateo] E=wtal3 37C ol A 48A]7F wf
kgt ¥ 29| revertant £AME AFEkeic)

SOS chromotest © Escherichia coli GC443601) 4]
el E el lacZ geneo] sfiA geneel] AUFEIT uvrB
mutation®} rfa mutation& 7}3 Escherichia colt PQ
37/plasmid PKM101(PQ 37)& A}&-38}lgom, Ed



630

o] 3 shgelo] A1} H¥-E Quillardet®] HHH(15)
S Hste] ARgsoicile). Hu R e A
50 W2 5m/e) L mediumel]l %E8ko] 37C o 41 12~
184]7F Aletufeksldct ©]F oAl S5mi® L me-
diumel] AZ-3}32 37C of A 2A]7F &b xled v ofFA] 7]
718 (2X10% bacteria/m{) L mediumel| 1/10% 3|4
stod, DMSOol| =l 2+ Alge} E9ivio] i &4
5 7 10w vig] 53 F 96 well plate®] #t
wellol] 100 W 2F3t 905-7F 37C of| A #letsthed
SOS uvk2-% °£6}3§E}. gk Fo]| = B-galactosidase 2]
Al 2218 93l ONPG 100 pl, o} &%= alkaline
phosphataseA %H“ﬂ‘” -HIEHH PNPP 100 pi =
al, WA A A
—% 2 &) A ?f:’-}:iéf 1.5M Nazco3 100 pz, 1M HCl 50
W Hrzpsled 557 A AR % spectrophotome-
ter®. 420 nmol| 48] T35 A3t o] O

g5 o] 83}y Miller(17) ¢ *J-’“[Eu—(lOGOXAm)/t
(min)]ol @2} enzyme unit(Eu)3tg T3hoich

UMZE B4 A= M

obM|FZE HHSF . Algle] F8-9) AMlE MG-63-2
LA EFL2M(KCLB). 28 Foktel 100 umts/

m/ 2} penicillin-streptomycin®} 10% 2] FCS(fetal calf

serum)”} &% Dulbecco’s modified Eagle’'s me-
dium(DMEM)$- #}-&3}e] 37C, CO, incubatorel A
] oF3}eir}. Culture= UFYUel 2~34 refeedings}
3 7~8dwte] PBS(phosphate buffered saline)<l] 0.
05% trypsin-0.02% EDTAE 59l £92 2 ujofrifjo]
splittingd} i At e o} A Aol ARSI

QMM EZE A HAMF D EH . AlEE 24 well plate
o 2X10*cell/m/2] density® platingd}x 3s}5-4}
afokgk ¥, AM|E7} plateo] FAEUE of wigd
H“E‘J-L FCS(10%)8t =9 F&5wa°] TEHE it
= 2L DMEMe R walslelch o] afufekel o g
290 3PHA refeedingdlal, 64 5ol SA5H MEF
£ hemocytometer2 A3}t

SHIEA
213 data2Fe] ANOVAE T3 % Student's t
test2} Duncan’s multiple range test® SAE-A3}

Ak

4zt 3 o3

Kor. J. Appl. Microbiol. Biotechnol.

100
80 |
2 ‘.
2 60 +
B O 2
< 9L et
= 40+t
i
=
!/ o—& AFB, TA9R
20 K O == AFB;, TA100
B----8 MNNG, TAL00
i 1 I )

5 10 15 20
Concentration (%)
Fig. 1. Inhibitory effects of methanol extract from Chi-
nese pepper on the mutagenicities of aflatoxin B,(AFB,,
0.5 ug/plate) and N-methyl-N’-nitro-N-nitrosoguanidine

(MNNG, 0.45 ug/plate) in Salmonella typhimurium TA
98 or TA100.
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Table 1. SOS response of N-methyl-N'-nitro-N-nitroso-
guanidine (MNNG, 0.07 ug/assay) treated with metha-
nol extract of Chinese pepper

Treatment *A *Eu  Inhibition rate(%)

Spontaneous  0.232+ 0.001 11.6

MNNG 0.278+ 0002 139

MNNG + Methanol extract
10 ug (.255+0.001 128 50.0
100 pg 0.237+0 11.9 89.1

*Auo 1s the optical density at 420 nm
**Eu means enzyme unit. Eu=(1000X A)/20 min
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Table 2. Effect of solvent extracted fractions from me-
thanol extract of Chinese pepper on the mutagenicity

of aflatoxin B,(AFB,, 0.5 ug/plate) in Salmonella typhi-
murium TA100

Treatment Revertants/plate Inhibition rate(%)

Spontaneous 110+ 5

AFB, 680+t 442!

AFB, + Hexane fr.” 163+ 12¢ 98.6
Chloroform fr. 335+ 29¢ 60.5
Ethyl acetate fr. 465+ 32° 37.7
Buthanol fr. 118+ 11¢ 90.6
Aqueous fr. 3271 14* 61.9

'The different letters are significantly different at the
p<0.01 level of significance as determined by Duncan’s
multiple range test.

“The concentration of solvent extracted fractions emp-
loved was 10%.

Table 3. Effect of solvent extracted fractions from me-
thanol extract of Chinese pepper on the mutagenicity
of N-methyl-N'-nitro-N-nitro-soguanidine (MNNG, 0.4
ug/plate) in Salmonella typhimurium TA100

Treatment Kevertants/plate Inhibition rate(%)

Spontaneous 95+ 13 *

MNNG 947+ 33

MNNG + Hexane fr. 402+ 25¢ 63.9
Chloroform fr. 505+ 27¢ 51.9
Ethyl acetate fr. 497+ 44¢ 52.8
Buthanol fr. 501+ 34¢ 52.3
Aqueous fr. 620+ 15° 38.4

*The different letters are significantly different at the
p<0.01 level of significance as determined by Duncan’s
multiple range test.
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Fig. 2. Growth inhibitory effect of methanol extract
(MeOH ext.) from Chinese pepper (50, 100 ug/plate)
in MG-63 human osteosarcoma cell after 6 days of
incubation at 37°C.

**The asterisks surmounted on the bars are significan-
tly different from the control by student’s t test {p<0.
01).
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Fig. 3. Growth inhibitory effect of solvent extracted fra-
ctions (fr.) from methanol extracts of Chinese pepper
in MG-63 human osteosarcoma cell after 6 days of
incubation at 37°C.

The different letters surmounted on the bars are signi-
ficantly different at the p<0.01 level of significance
as determined by Duncan’s multiple range test.
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