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Development of Anticancer Agents from Korean Medicinal
Plants. Part 7. Cytotoxic Activity of the Chloroform
Soluble Fraction of Perila frutescens Against
Human Oral Epitheloid Carcinoma Cells.
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ABSTRACT : In the present study, we have evaluated cytotoxic effects of the chloroform soluble fraction of
the methanolic extract of Perilla frutescens in human oral epitheloid carcinoma cells. The light microscopic
study showed morphological changes of the treated cells. Cell membrane damaging activity was measured by
the lactate dehydrogenase (LDH) assay and disruptions in cell organelles were determined by 3-(4,5-dime-
thylthiazol-2-yl)-2,5-diphenyl-2H-tetrazolium bromide (MTT), neutral red (NR) and sulforhodamine protein B
(SRB) of colorimetric assay. These results suggest that Perilla frutescens retains a potential antitumor activity.

Key words : Perilla frutescens, MTT assay, NR assay, SRB assay, LDH assay, Antitumor activity.
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Chloroform fraction (7.84 g)

Silica gel column (6 cm*x1.3 em)
(Kieselgel 60, 230-400 mesh)
CHCla

flow rate: 6.0 m)/ min

I T

Fr. 1. Fr. 2. Fr. 3 Fr. 4 Fr. 5
Mass @ (0.020g) (0.046g) 0.092 @) (1191 g) 0.176 g)
Fig. 1. Fractionation of the chloroform soluble fraction of
Perilla frutescens.
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Table 1. Flash chromatography of chloroform soluble com-
pounds of the methanolic extract of leaves of Perilla frutescens’

Fraction Tube No. Yield (g) Number of
spots in TLC'
1 1- 6 0.020 2
2 7-15 0.046 3
3 16-30 0.092 4
4 31-60 1.191 3
5 61-80 0.176 6

*All fractions were treated at 10 mg/ml concentration
"Mobile phase: CH,Cl,
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Table 2. The LDH absorbance of each fraction of Perilla fru-
tescens on human oral epitheloid carcinoma cells®

LDH quantity

4999 - A

-IE

% A%

Table 5. The SRB absorbance of each Perilla frutescens on
human oral epitheloid carcinoma cells®

Group
Mean=+S.D.* % of control

Control 168.0+ 6.7 100.0
Fr. 1 220.0+424 130.9
Fr. 2 198.0+33.3 117.8
Fr. 3 201.0+48.2 119.6
Fr. 4 333.5+89.6** 198.5
Fr. 5 283.8+72.5%* 168.9

*All fractions were tested at 10 mg/ml concentration.
"The values represent the Mean+S.D. of triplicate. Sig-
nificantly different from the control: **P<0.01.

NEESA] A9 gl 702 W8zl 249 dee 325
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Table 3. The MTT absorbance of each fraction of Perilla fru-
tescens on human oral epitheloid carcinoma cells®

MTT quantity
Group
Mean+S.D" % of control

Control 3.54x+0.47 100.0
Fr. 1 3.77+0.28 106.4
Fr. 2 3.541-0.50 99.8
Fr. 3 3.20+0.32 90.4
Fr. 4 1.85+0.11** 522
Fr. 5 2.16+0.35** 61.0

*All fractions were tested at 10" mg/ml concentration.
"The values represent the Mean+SD. of triplicate. Sig-
nificantly different from the control, **P<0.01.

Table 4. The NR uptake ability of each fraction of Perilla
frutescens on human oral epitheloid carcinoma cells’®

NR quantity
Croup
Mean+S.D." % of control

Control 2.48+0.08 100.0
Fr. 1 2.38+0.13 96.3
Fr. 2 2411017 972
Fr. 3 2.39+0.11 76.4
Fr. 4 1.85+0.11** 76.6
Fr. 5 1.9940.15* 80.5

*All fractions were tested at 10 mg/ml concentration

*The values represent the Mean+S.D. of tripicate.
Significantly different from the control group, *P<0.05, **P
<0.01

SRB quantity
Group
Mean+S.D. % of control

Control 3.09+0.01 100.0
Fr. 1 3.05+0.10* 98.8
Fr. 2 3.02+0.03* 97.7
Fr. 3 3.0610.02 99.1
Fr. 4 2.96+0.01*** 959
Fr. 5 2.9340.03**+* 94.9

*All fractions were tested at 10™ mg/m! concentration.
°The values represent the Mean+S.D. of triplicate. Sig-
nificantly different from the control: *P<0.05, ***P<0.001.
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7P @A Yehd 22 Heof QA 17 fTGEA R
g g Aol T 9ot AlzdT

Table 4olA H= niejgo], NRAZFME LDHAHz}
MTTH % A Yol A9 Zo], Fr. 49} Fr. 524 NRFo|
ok 77-81% FrojstAl Zastd A FRRAIHLETAT
B3 A (lysosome)?] &3S A3 Afdde A& &
Ao, Fr. 1, Fr. 29} Fr. 39) NR#ZL §43H A 74317
&stct.

Table 594} B ujelzto], SRBA LM S Fr. 1283} Fr.

E5oA] SRBFo| #2)(P<0.05)31A #2850}, SRBA
Fo| M= LDHA %, NRAYF3} MITAF £A480) 49} o],
Fr. 49} Fr. 5230 = MITZo| 743l §-24(P<0.001)
o] AEH, ol A FAFAALTHEAA TR
o] A& ou]3iH, Fr. 3882 SRBHo| 934 743}
A skt

Mol FEH0|AN R

2ol goiM e Bﬂ%k F 4NARE well vieto] B3
(monolayer)$ o] ©tgd Feje| A EE0] FHH| gi%e
o (Fig. 2), Fr. 1285} Fr. 28 3o He A2 Feles dzr



Fig. 2. Inverted photomicrograph of human oral epitheloid
carcinoma cells after incubation in unmodified medium
(control) for 3 days X200. Most cells had abundant cy-
toplasm and formed round shape.

H FAlerE o HEF9 A YEFYTE Fr. 49} Fr. 53-8
(Fig. 29} 3o A& A2 JFej7t 43P oz HaHn HEE
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Fig. 3. Inverted photomicrograph of human oral epitheloid car-
cinoma cells after incubation in the medium containing 10* mg/
ml concentration of chloroform 4 fraction for 3 days x200.
Most cells were shown degenerative and formed cell cluster.

Fig. 4. Inverted photomicrograph of human oral epitheloid car-
cinoma cells after incubation in the medium containing 10* mg/
ml concentration of chloroform 5 fraction for 3 days Xx200.
Most cells were shown degenerative and formed cell cluster.

€ 3@ o9g 2EA04 27 5EF §)
of 2 SARAEA A gstel ATF B,
2 B3
oZ i_]_o]-"jfl]— uh (1A &),
1996)2 WEHe FZ ool 4 %as& 539 g} 22 94
TR GEAE B g3kl MTTHE, NRYZF 2 SRB
g AT 27 Feg 283 SN A8l F
oA vtz E223E BEdxe g8l gle A
o2 pasgou & 5 (@A, 19949 s U3
e 7|l disteie °“ﬂ£7} oE ol ol9lelle 2 71
2 ek 2aha .

B AYIHE dAHoR AATRLAT G0l
8 Lhehdd 222EE R8O v ) YRl T4
ol gl 5% 2L 2AD F A PARLALEAE
of A g3t} ATA7|H BYS St Shell1973)9] 1
a0 SjSH AEo] GRS WAL B 5L 1AH0R AX
oS A ZITk EJ_;;}M_E, /;,o] A 2% 7]‘7’1‘-’] ol-uugo-l
A .»}— AAu A £9e] 212 A (membrane phospholipid)
dlel zukatel FTAMHE) WEE g o7|uR i AAAMue]
4}4@% A7) A3k B a1 (Narisawa, 1991)3H3
2 HEe] B8 Fr. 4% Fr. 5k OA 7RI ETAEY

A Eatel] A% £48 7HtE2A LDHZo] #2l3tA $7H
-g— ;ﬂgi AR 8 5 (3541, 1994), Bt (2114, 1996)

B A% LDHZo| Z718t5tt. MTTA g, NRZ4ak o
SRBAZE M X 47|89 84& ZAst 435 SAEZ

o) AEEAL Ao g ARGy o] L5 oi B
BREAE ol dsto] YFH R MISAS HuE 5 Y



]
=
o
9

o
0
2
¥
rir

jiA™S
o,
ufg
2 &
=3 T
o o
Z A
J q
2

=
o

Hd owd 2 N o

i
o
sl
il
rO
:}l‘r‘
T
o
Ho
ox
o
o
o\l
=

=
o
o= K

o
ox, ¢
to ®
2
:;“1
ol
bl

)
i)

= e
et
L

2 wn

ke s}

o N

¢ 1

2 o

Hel (B ¥o.
oo

ok 2 e -ktg‘ Y
o

i rr

&
_—% N

=
b

Lo
"]
]

AME &

o &£ &Koo
P

=

9‘1:

&
_Q,Y*Elog‘i
o =

do o

o A

B

=L).=‘

o}
= N

>

~Nd
)
2
)
o
ol
Ho
0O
]
ox i
B je to o
T )
<

1
o
LA

o
- Tl

o
(1]
o
2
2 of
oft
o
=
o
2
T $

o xo w
e me

N
N,
rlo
it
o o
o
S
1

=2
X ox
Mz
i)
3
o
m0)
tlo
M
et
&
iiin
M
ot
=2

ool
=)

2 i
4
9

feorle

32 H
Y

okt
4
o
Lol 1o (B oM P o, U

£
22 = n

PN [nf»
o

4 HE
2
o

i
Ho
S~
>
gt
i
e
o

o
mo g U
pe do &gy

e
ol ofN M1 He
o

ox
o,
%8

o
2{& ©
tlo
=
L
i}
oY
) i
(o}
e = ow
o

e

1
o

Mrow
Jot o jf
tlo X
ﬂ_}n =
> lo
o £
] T
ol
O\:l-'__& oO%D
:1>?U]5_o"
or ofN =
£ o it T
o o mo F
2 Sy e o
oo
I
2 b <
HE v
gﬁm
rgL'mlo
o 8
r-iO(:
E
o
o iy oo

=
3
o
ofl
Z
=
o3l
o og
WA
=
loe]

o
2>
P'L
&
0
dlo
il
ot my
o o
HE
1 M
jinc 9
o |o
i
o {4
1%
ﬂ_‘,
on K
2

Wy 1o ©

2
2
o

e rlo H1 o

.t
A
ol
=2
o
=)
ol
AR
Py
=3

L )
oy i ©
tio
ne
32
°

1. 5% E22X
& FoJsiA F7HIET

2. MTTA 23 NRAY 2 BAo| e 42528 Fr 49} Fr. 5&
MTT3} NRZFS frofshAl ZAAZT

3. SRBA# 2o & ARE Fr. 13} Fr. 20]4] SRBHS
59 (P<0.05)31A] BaAlZ ot A28 Fr. 49 Fr. 5o &
SRB&ES Hul &9)(P<0.001)5} A ZrAANAT

4. 228 Fr. 49} Fr. 5& Ao FollAe A2 +5
28n, Feiyh 4oz Walgon, JEES S| #

=

b
H
ot
™
»
o
e
19,3
o
5
jan)

)

A
A A

2

1

i

ZHAR =

o] & At wHle] AR Lo A AFEHSY
on, oo AT

5
o,
4>
52
ofy
Lo

Borenfreund, E and Puemer, I. A., (1984): A simple quan-
titative procedure using monolayer cultures for cytotoxicity
assays (HTD/Nr-90). Tissue Culture Meth., 9, 7-9.

Imaoka K., Ushijima H., Inouye S., Takahashi T., Kojima Y.,
(1984). Effects of Celosia argentea and Cucurbita mos-
chata extracts on anti-DNP IgE antibody prodyction in
mice. Arerugi-Japanese Journal of Allergology, 43, 652-
639.

Mosmann, T., (1984): Rapid colorimetric assays for cellular
growth and survival, application of proliferation and
citotoxicity assays. J. Immunol. Methods, 65, 55-63.

Narisawa T., Fukaura Y., Yazawa K., Iahikawa C., Isoda Y.,
Nishizawa Y., (1994): Colon cancer prevention with a
small amount of dietary oil high in alpha-linolenic acid in
an animal model. Cancer, 73, 2069-2075.

Nakayama M., Ju J. R., Sugano M., Hirose N., Ueki T,, Doi
F., Eynard A. R., (1993). Effect of dietary fat and cho-
lesterol on dimethylbenz (a) -anthracene-induced mam-
mary tumorigenesis in Sprague-Dawley rats, Anticancer
Res., 13, 691-698.

Narisawa T., Takahashi M., Koranage H., Yamazaki Y., Koy-
ama H., Fukaura Y., Nishizawa Y., Kotsygai M., Isoda Y,
(1991): Inhibitory effect of dietary perilla oil rich in the n-
3 polyunsaturated fatty acid alpha-linolenic acid on colon
carcinogenesis in rats, Jpn. J. Cancer Res., 82, 1089-1096.

Okuyama H., (1991): Minimum requirements of n-3 and n-6
essential fatty acids for the function of the central nervous
system and for the prevention of chronic disease, Proc.
Soc. Exp. Biol. Med. 200, 174-176.

Shell, W. E., (1973): Early estimation of myocardial
infarction. Clin. Invest., 52, 2579-2584.

Skechan, P., Storeng, S., Studiero, D., Monke, A., McMahon,
J., Vistica, D., Warren, I. T., Bodesh, H., Kenny, S. and
Boyd, M. R, (1990): New colorimetric cytotoxicity assay
for anticancer-drug screening. J. Natl. Cancer Inst. 82,
1107-1112.

Takahashi K., Fujita Y., Mayumi T., Hama, T. and Kishi, T,
(1990): Effect of adriamycin cultured mouse embryo myo-
cardial cells. Chem. Pharm. Bull,, 35. 326-334.

ey, #87, A9S, FA%, WS, T, 1995): @
SAF Aoko z R ) SEAY AL (A7R), F3 o
we FHo ASEAISA e A% E2 AT
7reretE ), 19, 167-177.

S5A, W BAS (1996): FI=F (CH= 2|5 3
2 NERANE AA olm A LA chlorogenic acid®]
253} 0 B77e) 88, 20, 79-89.

A%, Wes, (196): F=F (Cd AESAel
tannic acid®) ) =& 7}, 31735 8H3] A], 20, 65-77.



