Journal of Korean Association
of Cancer Prevention
1999; 4(2): 79-85

Anticarcinogenic  effect

MCA and DMBA in the eukaryotic cells.

induced by
7,12-dimethyl- benz (a) anthracene (DMBA) of chinese cabbage kimchi fractions was
studied by using C3H/10T1/2 cells. The chinese cabbage kimchi (4 day fermented at
15°C) was fractionated into 7 groups, methanol extract, hexane fraction (fr.), methanol
soluble fr., dichloromethane fr., ethylacetate fr., butanol fr. and agueous fr. Kimchi
fractions decreased significantly the cytotoxicity mediated by the carcinogens, MCA and
DMBA in C3H/10T1/2 cells, showing that kimchi plays a role to protect cells against
toxic effect of the carcinogens /n vitro. In particular, the dichloromethane fr. exhibited
strong inhibitory activity of the cytotoxicity induced by the carcinogens compared to
other fractionated samples. On the transformation of the cells induced by MCA and
DMBA, the dichloromethane fr. reduced the formation of type Il and Il foci, especially
type Ill foci. When the dichloromethane fr. (0.01 mg/ml) was treated, the numbers of
type I+l foci mediated by MCA and DMBA were decreased to 11 and 8 compared to
22 and 26 of the controls, respectively. These results indicate that the dichloromethane
fr. of kimchi may contain the major compound(s) that suppress the carcinogenesis by
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motest, Drosophila melanogasters 0| &6t wmg hair
spot AEHAM SEoiHo| iyt BEOE{HL, ¢
H 2M= ME XMaiEotet DNA ot KMol &1 P
vitro SLEDTL =l At £ mouseE 0[&3t0

otEIp EnEo|F o, HARMEZIT T 5t
7

C3H mouse embryo MZl C3H/10T1/2 cell&
=2 % SoiE& =2 3-methylcholan-
thracene (MCA), 7,12-dimethylbenz(a)anthracene
(DMBA)OI| 2| st cytotoxicity X5l &2kt transformation
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| sE= 2.5%; z"go
of B2 & 15°CollA 427t LE(pH 4.21)A1FH 20"
ST, methanol2 33| £&
5104 methanol ext. 2 SIICH = (7 kg)el 222
2 A hexanelZ 33| FZ3510{ hexane fr. (80 g
o2 &1, I = 28§ methanol2 33 FZEs5t0
methanol soluble fr. (1 kg)2 & s, CHA| 24
ol 2 BofZ E= 350 dichloromethane fr. (120
g), ethylacetate fr. (20 g), butanol fr. (180 g) 3
aqueous fr. (680 g)2 ¥2 % 3MA FI=EI|E
0|-85t0{ sFst dimethylsulfoxide (DMSO)ol| =0{ Al
gofl ARZsiict.
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2) C3H/10T1/2 cellol A 2] 2ttt A H

(1) grekel: MCA2F DMBAE= 0|=2| SigmaAtzZFE]
TN 20, DMSOo| =01 AEol| ARESISICE

(2) C3H/10T1/2 cell ¥ Mzt Aol ALSE
mouse embryo fibroblast cellel C3H/10T1/2 M=
St EZF2(Meod) 227 HISEgCE Al
= 100 unit/mlel penicillin-streptomycinZt 10%
fetal bovine serum (FBS)0| &FE basal medium
eagle (BME)& Ak23l0{ 37°C, 5% CO» incubatoroil
A Hi2FSIQIEE. B2 0l C3H/1OT1/2 HNzZzs o
of 273 refeedingstx T8 HiefE
phosphate buffered saline (PBS)E MAst £ 0.05%
trypsin-0.02% EDTAZ &2| AHofujtstH Ado|
ALE 38t E}

(3) Cytotoxicity test': C3H/10T1/2 MEE 2,000
cells/5 mlel 2 60 mm disholl seedingst CiS
24A|Z2F SoF Hij et = Hf WS H2| 1D serum- free
mediumoll 3-methylcholanthrene (MCA, 10 pg/ ml),
7,12-dimethylbenz(a)anthracene (DMBA, 1.5 pg/ ml)
o} X2 E(0.01 mg/mh)E XNzlst, ===
ot mf PBSE HItsto 48A(7F vf keIt AHT
o =S 10% FBS7F &f= MM sjx|2
refeedingst™ A L2 i = methanol2 1 3ts
0 Giemsa stain@2 GAMSH 3 20 == 1 ojAe=z
T2 0|2 cell colonyE H==5t0f ozl SAlof e}
C3H/10T1/2 M=ol CH$t cytotoxicity AME2E &
Hsiict.
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Number of surviving colonies
on treated dishes

Cytotoxicity = — ,
Number of surviving colonies

on control dishes

(4) Transformation test'”: C3H/10T1/2 MEZE
2,000 cells/5 mIZ A535t01 60 mm disholl seeding
24A|12F Sob ditsiqict HiLtHs wHe|1
serum—free mediumo| MCA (10 pg/ml), DMBA(1.5
pg/ml)&t dichloromethane fr.& ¥ Hzlstn
i=Foll= ekl PBSE HIISH &, 48A12F 5S¢
i kstict. AHZ2R HiXZ2 7Y HHEeER AL
refeedingstd A 657 37°C, 5% CO2 incubatorol A
Bl 2FSIACE O F methanol2 DA Giemsa

& =



Z2F 9 22w FAUX 2HEQ in vitro EEAFE 81

stain@ 2 FM5t0{ transformed foci7t & S|
ol w2l 371K type (type I, II, )22 FE5IA
o, olmf CHz=ot MEF2 242 10742] dishE AS
stlon], MO fociE &eto] A 45t

3) sA=A

==z Zt AMZREH g2 AdZ3z R
ANOVAE 3t & Duncan's multiple range testE 0|

B35t0 SHZASIACEH

o|st cytotoxicity X af

1
Bl F=ZXI(15°C 42t &g pH 4.21) 2& =0l 2t
grotnbgol Mo 7|M2 HESH| 25t4 C3H/ 10T1/2
cell2 o|&sto{ gretplel MCASt DMBAO  ofst

cytotoxicity HM g2E

= EMs5ict
MCAO 2[$t cytotoxicity AM &2t= Table 10f LIE}
Lioict Zxlel 7712 & &% dichloromethane fr. 2t

Table 1. Cytotoxicity of C3H/10T1/2 cells treated with
3-methylcholanthracene (MCA, 10 pg/ml) and fraction—
ated samples (0.01 mg/ml) from chinese cabbage

kimchi
Treatment Cell colony Cytotoxicity”

MCA (control) 24.3+6.4%%  1.00

MCA+Methanol ext. 32.042.6®  1.32
Hexane fr. 33.3+£3.1%° 1.37
Methanol soluble fr. 30.0+3.6®  1.23
Dichloromethane fr. 40.5+9.2% 1.67
Ethylacetate fr. 32.7+£3.2° 1.35
Butanol fr. 42.0%7.1¢ 1.73
Aqueous fr. 29.5+0.7% 1.21

”2,000 cells/60 mm dish were seeded and incubated for
24hrs, and then MCA and kimchi fractions were treated
for 48hrs. Following treatment, the cells were allowed to
grow an additional 7 days. Surviving colonies, containing
greater than 20 cells, were fixed with methanol, stained
with Giemsa, and scored the colonies. Cytotoxicity is
expressed as the number of surviving colonies on the
treated dishes divided by the number of surviving colonies
on the control dishes.

®Values are means+SD.

3 d5ignificantly different at p<0.05 as determined by
Duncan's multiple range test.

butanol fr.0l 0.01 mg/mle SZolM 22t 67%,
73%2 MCAO| o5t MZ=MZ J+E I A st ct
(p<0.05). BFH methanol ext.,
3} aqueous fr.2
EXcHp<0. 05)

cytotoxicity A

methanol soluble fr.
odEE

7|5<|;:'_§|§9|

Cla Y2 cytotoxicity
DMBAo  ofst

Z3b= Table 20f LIERA A=, 2R
F£g % 2&E F dichloromethane fr.0] 0.01
mg/mlel Mz| sZolM DMBALl MEZSMES 56%=
71 3A Maliske He2 LERTHp<0.05). 3
hexane fr.2 39%, methanol ext.2 31%2 MZ=4
Nl z2tE 2eni, olof d|s methanol soluble fr.
o} aqueous fr.2 Cl& %2 ANsizzmts EAUcHp
<0.05). ol2M HiFZx|e| EE&E £3| dichloro-
methane fr.2 ZIMMEE 0|ES MYHAHMAL Leh
Holl 2|8t cytotoxicityE Aalist= £t AS2 &2l

g AME

2) Ux|E=Z0| 2|k C3H10T1/2 cellel trans—
formation ™ g2}

i =%l 7712 SuiEEE &
DMBAO]
dichloromethane fr.2
ENE MEEQYCH

grob S Foigh 21t @A E transformation focie=
Hetzof wat type |, type II, type 12 FESHAH =
. Fig. 12 gekelel MCA (10 pg/ml)& C3H/

gretplel MCASt
ofgt Mz=4d AMz2IL JHY FolwH

0| &35l0 transformation A

=
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Table 2. Cytotoxicity of C3H/10T1/2 cells treated with
7,12—dimethylben[a]-anthracene (DMBA, 1.5 pg/ml)
and fractionated samples (0.01 mg/ml) from chinese
cabbage kimchi

Cell

Treatment colony Cytotoxicity"
DMBA (control) 26.3+3.2°%  1.00
DMBA+Methanol ext. 34.5+35°  1.31

Hexane fr. 36.5+£3.5° 1.39
Methanol soluble fr. 29.0+2.8° 1.10
Dichloromethane fr. 41.0+1.4° 1.56
Ethylacetate fr. 28.0+1.4* 1.06
Butanol fr. 33.5£3.5° 1.27
Aqueous fr. 29.0+5.7*  1.10

The procedure is the same as the footnote of Table 1.
?Values are means£SD.

¢ ‘Significantly different at p<0.05 as determined by
Duncan's multiple range test.
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Fig. 1.
3-methylcholanthrene (MCA, 10 pg/ml) (X40).
I: Type | foci, II: Type Il foci, lll: Type Ill foci

Photomicrographs of 3 types of foci formed in the transformation test’” on C3H/10T1/2 cells treated with

”2,000 cells were seeded in 60 mm/dishes and incubated for 24hrs, and then MCA was treated for 48hrs. After
treatment, the medium was changed. Subsequently, the medium was changed at weekly intervals and, at 6 weeks,
the dishes were fixed and stained. The foci were clssified as type I, Il and lll using the morphological criteria.

10T1/2 celloll Xz2|sto] 632t st & MME foci
Z type I, Il, II2 F+23510{ LIEHH ZdOIEF Type 12
C3H oo HEE =of ZUg g4

ol 80 type = 50% MEZ ZU4S
ll= 85% ol&te| Hlg2 LS HMsl= Zd_ &y
X QAck ™ MCAo 2|8t transformation foci A4Ad &
i EEP% HES| 218l type |, type Il, type 12 T
A=t Z3= Table 30 LIERHRACE
= =20

cig
42 %QW o= type | fociel 7H
d cha 571

Hotst 427t
type 12+ type Il fociel &

ichloromethane fr.&

Mo, ZLS dYste
7 o:

4 e X5 Hdasich EH";ml & type 112
type & & Zol 22742l Zof wfsi sfFZ X<

dichloromethane fr.& X&|8t A<= 0.005 mg/miz}

0.01 mg/mlel sZolM 22t 1570, 11712 MCAO|
oI35t transformation fociel HAS AMAIZISS &
g £ ALt

Table 4= 2et=2 DMBAO| 2|st transformation
foci M S Malsle ¥EE AHE Zzfo|ct DMBA
ok X2|sh A2 type I+l fociel EA JHI1 26742
LIEFG 2L} dichloromethane fr.o] MelsE7t S7te
5 type I, 12| @MINF= 43| 425109 type
I+l fociel 7H==7} 0.005 mg/mi= 0.01 mg/mie|l X
2ls oM Zt2t 13, 82 LIERGCE Cytotoxicity A3l
2347F 7k ZE dichloromethane fr.2 irradiated
C3H micedll &= = TUS Mt= malignant
transformed foci@l type 12t 12| H@ME IH ZAA|

ge & = AUsdch

Table 3. Inhibitory effect of dichloromethane fraction (CH2Cl> Fr.) on the transformation of C3H/10T1/2 cells treated

with 3-methylcholanthracene (MCA, 10 pg/ml)"

Total number

Treatment (mg/ml)

Type | foci Type Il foci Type Il foci Type I+l foci
MCA (control) 5 10 13 22
MCA+CH.Cl, Fr.  0.005 7 8 6 15
0.01 5 6 5 11

”2,000 cells were seeded in 60 mm/dishes, 10 dishes/group and incubated for 24hrs, and then MCA and the kimchi
fraction was treated for 48hrs. Following treatment, the medium was changed. Subsequently, the medium was changed
at weekly intervals and, at 6 weeks, the dishes were fixed and stained, and then type I, Il, lll foci were counted.
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Table 4. Inhibitory effect of dichloromethane fraction (CH2Cl> Fr.) on the transformation of C3H/10T1/2 cells treated

with 7,12-dimethyloenz[alanthracene (DMBA, 1.5 ug/ml)"

Total number

Treatment (mg/ml)

Type | foci Type Il foci Type Il foci Type I+l foci
DMBA (control) 12 15 11 26
DMBA+CHCl, Fr. 0.005 13 10 3 13
0.01 15 6 2 8

The procedure is the same as the footnote of Table 3.
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