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Effect of Omija (Schizandra Chinensis Baillon) Extracts on the Growth of
Liver Cancer Cell Line SNU-398%
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Department of Food and Nutrition, Chung-Ang University, Ansung 456-756, Korea

ABSTRACT

This study was designed to research the anti-tumor effect of omija (methanol extract (1), malic acid & ethanol extract (1), and
water extract ()} on human liver cancer cell line SNU-398. MTT assay was used in vitro. The longer the exposure time and the
higher the concentration of Omija extract, the stronger the anti-tumor effect. When the concentration of (1) was 1,600 pg/ml and
the exposure time reached 96 hours, the strongest propagation inhibition effect occurred with the viability rate as low as 5.06%. IC;,
value was 363 pg/ml. Under the condition of 1,600 pg/ml and 96 hours, { 1) lowered the rate to 7.55%. ICs, value was 489 pg/ml.
When it was 1,600 pg/ml and 72 hours, (1) the rate decreased to 15.97%. ICs, value was 703 pg/mi. In all three cases, the viability
of the cancer cell decreased significantly when the exposure time ranged between 24 and 48 hours. (Korean J Nutrition 35(2) :

201~-206, 2002)
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2) AN E
AA 71 MEQ SNU-398% 8= HEF Sgozh
B £gol AP HolA vjgste] AH8-stslH.

3) M=z ®ANY

AAE wjFele RPMI 1640 (Gibco) 24 #ix|o], FBS
(fetal bovine serum, Gibco), phenicillin, streptomycin
€ 288t AXE Ao wie trypsinEDTA
(Gibeo) & ARE-3ITE. 2rxbe] 3¢t E7tE gotry] 9
3 MTT Assay°li+= MTT kit (Boehringer Mannheim
Gmbh) & AH&-3HA

2. 4P 3H
1) N&9 2K

(1) wilghe 258

Lujztel 2 Az %8 methanol (99%)3 1: 10
(W/v)ol SA] 3te] 12417 Bt 2olA mgket £ 10T
o4 9000 rpm (8960 x g)o 2 3087t Y4lE-esAct
FEAE 50TAHAN 2 55, 54 323, Y5 B
et Al B2 3

(2) 5FAT olle-E 25

Oh 59 43 o] wat 0.5% malic acidZ 80%<]
ethanololl 8|43t f7]8ul2 283816t enjzt 52 d=
E4E 0.5% malic acidg 73 80% ethanold} 1:10
(W/v)ol FA &t oF 1087 AL A dsd 871
o gol 70CelA akAIZl F, 10°ClA 9000 rpm (8960
X g)o2 3087 gAYt F5HE 50TolA 7
& 5%, 54 Az3Y9, e e 1 N8R st

O a1

Kim 59 2%A Qu|zte] o] 7P 2 825
2702 onate] FAAX £EE HoM 4 FFT
1:10 (WA)ol HA st gl 1243 B &7
#ulglch. #2428 10TA 9000 rpm (8960 X g)o=

[N

087 dHEsta, d5de FHskod 50T A%t &
%, 52 Bz, Yoo 2asT A8 St

2) M I Ui

RPMI 1640 Z& ujx]o] FBS 10%E #7}sl3 phen-
icillin® streptomycinel 22} 10.000 u/ml¢} 10 mg/ml
el vk o2 A3l 37T, 5% CO, AX 7oA
g3t dFdel 3 AEE iR E ket 7~8¢Y
9ol PBS (Phosphate buffered saline)2 4123 & 0.25%
trypsin-0.02% EDTA (Gibco BRL)E AH&-3l] H-2#d
AEE ARSI J4d GMAEA uiAE 1 GA
¥} 0% BAEEE 3oz F Efsi 75 ml cell
culture flaskell 10 ml¥ YAF F831H FY3}a, 6~TL
vt} Ald] siFetEA Aol ARSIt

3) PN FA AN at 5

SNU-398 71441 ¥£5 PBSE M3} trypsin—0.02%
EDTA 2 ml& Yol AXE ZEAZ ¥ 53 mediad
A7Vskeo] Z3IAZ T 1800 rpm (350 X g)ollA 1087+ ¢
AEYAA A2Hg AAs 96 well plated] 2 x 10*
cells/mle] F=2 AUt 24117t v g3 & AL} pl-
ateol] FFAEHNE o wjFd g M enR FEE| F
TEZ " A2 wiAZ Hsgnh 100% BET
(zF) o2 e welldle P& &80 FFHA &
& HiA 2 At 37TNA 24X7F, 48A13F, 12417,
96217t B2t vl ge & MTT [3-(4,5-dimethylthiazol-2-
y1)-2.5-diphenyl tetrazolium bromide) assay® 74
6}%@,32'33)

o] ¥4 MTT kitE ARE-3td, MTT &4& 27T A
+ 2E welld 10 pi¥ 718k 4417 B2t 37T AXE oS
7104 ¥j%¥AZ1 & solubilization solution (10% SDS
in 0.01 M HCL)S 100 p¥ A7t AE wjgr]ollA
24A17} wlFgch, 238 & microplate 5712 590 nmoll
M EATE A5 SHE SRR olge] Whie
2 AES Axe vj&E T

Percent of viable cells (%)

_ __optical density with cytotoxic drug % 100

optical density without cytotoxic drug

4) 1Cs, (Inhibitory Concentration 50) &2 M&

20t A EFo] th3 IC,%2 parmacological calcula-
tion program®| quantal prohibit analysisg ©]&3}4
AEsig o™
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7z 234 3W ol FHE YAE AT HARH
EEoXE FASE T AR 43 wEA|7] T8 UA
¥ AE&L SAS (Statistical Analysis System)E ©]&
ato) 274 HFstgon, BAHEA (ANOVA)o 2 #23t
2 AZ31, §937t de FEd disiAE Duncand
=¥ 9 AEY (Duncan’s multiple range test) &2 7t
719 frofakE AEsat

LU it

1. MQ MEZO) Qiot 0O|Ae| MBI RES FY B

ZF N EF SNU-398% thdo= ovxpe] wigs &
=22 100, 200, 400, 800, 1,600 pg/mlY] =2 A3
WA 24, 48, 72, 96A17F B¢t HIYE A AEEE v
3 A3= Table 13 2t

Table 104 B ule} Zto] SNU-398 Aol A 2.7
A Heg 259 Y ke k= AL Fxd o2
e B2 F AT 1A =EANAE W en|A}e] ]
e 2529 FT7} 100, 200, 400, 800, 1,600 pg/mle]
A 115, 103, 84.8, 77.7, 40.4%%<] A&&E 2o 100,
200 pg/mle] F& ST 24N 7 =EAIZS e UA
¥ QEgo] F7leIt) 487 EAAS o Qn|A} HE
2 225 100, 200, 400, 800, 1,600 pg/ml] FxolX &4

HESRBEE 350 :201~206, 2002/203
¥ A&EL 91.7, 72.6, 52.0, 36.7, 16.4%= 800, 1,600
pg/mle] FEolA 50%0)5te] YME HEL&E B et
A3t A e 72413 =2AHE W 100, 200,
400, 800, 1,600 pg/mle] 2|z} Hge FEE oA
A AELL 85.2, 69.1, 42.2, 20.7, 10.9%Z v wto}
Ao, 96A17 =E2AAE W oniA HEg FEEY F
100, 200, 400, 800, 1,600 pe/mlolA 83.6, 68.0, 36.9,
11.8, 7.55%°] GAE BE&E 2o /Mg 32 AXE ABS
&8 2k 94 400, 800, 1,600 pg/mle] FollA 4A
X JAgo] =A Ve

2. et MEZO St 20jRte] FRML OEtE FEE
¥y a2

7 AEF SNU-398& o2 onzte] Fa4ds
ol g &84 100, 200. 400, 800, 1,600 pg/mle] F=
2 ASEA 24, 48, 72, 96AIT B HFF AX AE
&% ¥ u AFE Table 29 2o

Table 2014} B3 uh¢} ko] SNU-398 M| EFolA 2n|
2 FEA eg F2EY ¥ B xF AN F
2ol =S #FY £ YU 24NT =FANAS 9
100, 200 pg/mle] ¥& FEME GAE A& ge] Z7}
AL, 48R 7 =B 4] Qv SEik e FEF 100,
200, 400, 800, 1.600 pg/ml®] Fx=oIM HHE BEEE
83.5, 73.3, 58.2, 38.1, 11.9%%2, 800, 1.600 pg/ml2| &

Table 1. Viability of the liver cancer cell line, SNU-398 treated with omija methanol extract (%)

Hr

Concentration of the methanol extract (ug/ml)

100 200 400 800 1600 F-value
24 A115% + 4.73 03¢ + 2.52 484.8° + 4.84 A77.7° + 3.45 "40.4* + 3.28 55.0%+*
48 891.7° + 4.55 ®72.6° + 5.39 #52.0° + 5.04 $36.7° + 3.50 816.4° + 1.11 48.5%++
72 885.2° + 3.53 %9.1° + 0.79 42.2° + 3.90 €20.7° + 2.33 ¥10.9° £+ 0.60 56.2%*
9% 883.6° + 5.31 68.0° & 2.81 536.9° + 6.05 P11.8" + 1.25 €7.55° + 0.76 75.6%%*
F-value 10.4** 25.3%+* 18,344+ 109%** 68. 1%+
*: p < 0.01, **: p < 0.001
1)a, b, ¢, d, e: Mean with not sharing common superscripts are significantly different (row)
2) A, B, C, D: Mean with not sharing common superscripts are significantly different (column)
Table 2. Viability of the liver cancer cell line, SNU-398 treated with omija malic acid & ethanol extract (%)
Hr Concentration of the malic acid & ethanol extract (ug/ml)
100 200 400 800 1600 F-value
24 *MO5° + 4.82 *104° + 1.55 "84.6® + 7.09 A67.2° + 10.1 434.8° + 8.50 17.0%*
48 83.5% + 3.67 87339 + 3.48 58.2° + 3.20 #38.1° + 4.88 811.9° + 2.68 61.2%+*
72 ®76.7° + 3.95 #65.7¢ + 5.17 5481 = 6.12 829.4° + 6.30 88.78° + 2.79 29 .4¥++
96 870.3° + 5.10 858.7° + 7.86 34.1° + 4.83 $20.1%*° + 5.59 85.06* + 0.74 25,24+
F-value 11.8%%* 15.4%%% 149w 8.38** 8.18%*

**. p <001, ** p < 0.00]

1) a, b, ¢, d: Mean with not sharing common superscripts are significantly different (row)
2) A, B, C: Mean with not sharing commen superscripts are significantly different (column)
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=4 ot mds Ak 1240 =&2AHE = 100,
200, 400, 800, 1,600 pg/mle} L]} FEAHG g &
E 3EoA HHE AE8L 767, 65.7, 48.1, 29.4, 8.78%
2 o ZAsg.om, 400, 800, 1,600 pg/mlolA 50%°13
9] dAE AFES B 96T =E3ANHS W 9)A
53T g 3289 F5 100, 200, 400, 800, 1,600
pg/mlol A 70.3, 58.7, 34.1, 20.1, 5.06%9] YAE B&
&8 3o B B2 AX AELE BYen, A 400
pg/mlojde] FEAA GAE Aol A Vet
onae] FA eE 8L, W EWL Jokn
R 7% anthocyaning 3&317] Ystd & V¢ A3
W o 2 2&319th Tad dEE FEELS UG AE
of tialed gt A7t IR em, 1,600 pg/mle] FEAA
E g 22280 GAX Jalgo] o 2A JeRT.

3. MY MEFO| Ojot QOIA 2 FEES P 2

2rzl B 382 100, 200, 400, 800, 1,600 pg/mle]
TEE 7Y AIEFQ SNU-398¢ Azjate] 24, 48, 72,
96AIZE B2t HiYR F AlE AELS W nE 2= Table 3
3

Table 3914 Bz uie} o], Qw|R}e] B F220] tidt
GAE] PEEE =3ARNT FEEY FEA IS T
o oy eRiRlY B FEEL dge, 53 dEe
FEEYE U & EH 100, 200, 400, 800, 1,600
pg/mle] oW} B FEE FEAAM 2447 =3NS 9,
UNE BEELS 7427} 953, 99.0, 920, 754, 55.9% %At
100, 200 pg/ml®} FES A, PR HghE, T2
e FEES YAE AEL /R ¥, & FEE2
GAE AEEo] 4TS £ 5 AT 100, 200, 400, 800,
1,600 pg/mle] QW} B FEE FxolA 48M7T ¢ =%
ANAE ), 84.0, 75.8, 58.3, 43.6, 19.4%=E YA E AEL0|
RAASAE 12N =E2AHE 1 2] & FEE vE
100, 200. 400, 800, 1,600 pg/mlellA] 82.9, 70.3, 62.8, 36.9,
15.9%9 YAE BEEE e, B FAsiien, 800,

Table 3. Viability of the liver cancer cell line, SNU-398 treated with omija water extract

1,600 pg/ml18] F=oA I A7 YR 9643 =F
Al, 2u|zte] E F2E9] FX% 100, 200, 400, 800, 1,600
pg/mliolA 79.3, 72.1, 60.8, 45.2, 22.0% =2 YA A&
$o] F718E AFE HoAM Fg AL ASHA d%e
o, Mgg, 3N dgE FEEF HE FHE HoF
ATt

4, Mg MEZO OfBt FEEE M YA B

2n|zte] et FFAE dEe, B FEEE 71 2
o} Al XF SNU-398¢) et &9t &3} v Fig. 190 A
AE ube} it} 749k Al EFQ SNU-398914 frej2jos
e AE AJEEE HQl FEQU 1,600 pg/mivhE A A8t
Aot 1,600 pg/mle] FEOA 24X7 =E2AHE o, A&
2, TEA AR, B FEES 217 404, 34.8, 55.9%,
A8A 7 2N AE 1, 16.4, 11.9, 19.4%, 72X 7 &A]
A& 9, 109, 8.78, 15.9%2 F2EE7] #oat= Yyeht
2] et} v 96AI7E E:AIFE o 7.55, 5.06, 22.0%
2 YA Ve (p <0.001). §, T2AAAE &4
FEEE 709 Y 2} vk FEE Boltrt 124]
Zro]l AUHA B 2EEL 23]8 YAX 4280 Z718t
i, 584 o gg 228 Mg FEEL GAFE AS
&o] A3 §oHQ xtolE vEbi

Donald®t Neil®2 QE]&lo] 3HE lignano] &zt
£, YRS, S AL, s FE T O A
2 24 71%& 7N 2 gitka e, Hwang™2 21
2+ 2t 25892 lignan e Basged, ovia &
o A8 1 gol e e 58S 13.19 mg, &S F
82 11.94 mg, & F2EL 293 mgY lignang T
33 oix gt wElA deks T3 d8g 35
B2 B #5529 lignan® 1 ©o| A3t &2 3¢t
38 e Zlo2 Alg "L

ol Ae] Ao A mjz} FEE9] F% 1,600 pg/mlel A
ZrdAE SNU-3980 thdh etasts evz s34t
et 258, ngd 58 B FEE £ol%eH, 800

(%)

Concentration of the water extract (ug/ml)

Hr 100 200 400 800 1600 F-value

24 *95.3° + 4.76 A99.0° + 4.97 "92.0° + 4.41 475.4° + 3.17 A55.9° + 8.24 10.9%*+

48 *84.0° + 4.68 875.8' + 3.33 ®58.3° + 2.28 43.6° + 3.53 #19.4° & 3.76 51,5+

72 *82.9° + 2.66 $70.3° + 2.45 62.8° + 2.55 ®36.9° + 1.55 }15.9° + 3.36 115%*

96 479.3° + 8.09 872.1° + 8.98 £60.8™ + 7.25 545.2° + 2.18 822.0° + 2.73 12.4%%*
F-value 1.64"° 5.80* 11.8%%* 39, 7%+ 13.6%+*

*: p < 0.05, **: p < 0.01, **: p < 0.001

1) a, b, ¢, d: Mean with not sharing common superscripts are significantly different (row)
2) A, B: Mean with not sharing common superscripts are significantly different (column)
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Table 4. IC50 values of SNU-398 cell according to the omija ex-
tracts exposure time (ug/ml)

Fig. 1. Survival curves of SNU-398 cell according to the elapsed
time after exposure at the omija extracts (1600 gg/ml).

pg/mle] FEAME HeE 28, 554 oE

B, B FE5E &Fo|Ah

5. ICsodk® ME

ICofte YAXo] Quxl 2EHES At & =84
7+ Beh ujF & Aol e GAXY FEE 00X FEE
& AFstA] G 2A X v)F] 50%2 EY F U= L&
)z} 559 $EE dolrry] §8) AE3A). ICaS
Table 491 A8}

2z} vehe F2E9) ICuqk2 24, 48, 72, 96A| 7oA
77} 1,332, 696, 545, 489 pg/mlE eI oM, T4
e 2HEL 24, 48, 12, 9674 1,222, 683, 530,
363 pg/mle ICu#ES UEHTE SRS B F552 244
7+ = 1.751 pg/ml, 48A7vQ o 764 pg/ml, T2A17HY o
703 pg/ml, 9621224 @ 776 pg/mlY) ICkEE JERAT)
Qonjzte] FFAE ogg FEE| wiAIZE 7P W2 ICoo
e Ueh), 2uaE 328 v T 2 AvIkE
A7behe Zo] © ol ol o2 onz} —u—i

e ZoE gt A9d AR AlgEH

onz} deke, AT e, B FEEE EF A4
HJ9FA] ICatol 1,332, 1,222, 1,751 pg/mlol o, 484)
7+ viokEle wE 696, 683, 764 pg/mlZ 1/22 ZAs],

48A17F o] o] Bt Ayt A e

olake] Ao A Qulzle] FFAT ok FEEo] 719
AE SNU-398°1 thdte] wiAjzt 71 W& ICaghs LB
o A 2&EE T 4847 AANE | g a0 FH

SrAR=E OE AEFME Y Ay} e A2 B
aE U=, & 508 onjx} Qo) vekE F&E] SNU-L
(SJGAEF) o] thate] 96A1ZF =EAI RS 9 71.2 pg/ml
o] ICo®E YEHAT T 8%t o] B8 vaYg AEF
(SK-OV-3)¢] 8} 2u|a}e] petroleum/ethyl ether
(1: D3E20 4827 =&FA1Z] A7 30~60%2] YAXE
BEEE BYoH, ethyl acetate FEE =EAAE

g \ l BXtract  \tethanol extract Malic acid & = \yrer extract
2 40 o Hr ethanol extract
[
- 30 N 24 1,332 1,222 1,751
o
e 2 N s 48 696 683 764
el
g 10 N 72 545 530 703

0 o 96 489 363 776

24 48 72 96 - B
Hr T 60~90%9] BEES JEPATH T ST HYAEST

(AB49)E petroleum/ethyl ether (1:1)3} ethyl ace-
tateFEEo] 4877 EAH S U= 42 60~90%9] Al
¥ YE&S BHPJvn o

B 43 d2iy o8 714 A9 X8E st ¥
oAl Bo] oln, MM AAEE QAR o 71|
AE A 71% F9 ] FEA 71%5E in vitrodelA
UeEhIRe B A ) H8E Bt tS 1 5HE 5
slajo} & Folth EF AX AEGo] /Y IR 96417
o] & o] A9 X &R g AR 7, WA A
g 714, g2 AxFo) did g4 T tjsi £& dF
7} H 8t ALEE

29 A2

B A7E A4 rgAEF SNU-3989 oigk 27|#
o] fEte 228 53N dEL 228 EFEEI F
2} oA 545 FJ] 218, in vitro 4ol MTT assay %
He How, oAy d3e tea gk

7roF Al ¥ SNU-398¢ thg Qujz} vlghg, a4t o
ere B 2589 9 39 4 3589 5x9 L'""]
7ol g Wit} k=FAZe] AAAFE, FEI ¥
& g9t B37} A e

Qu|R}] FEALT A EE FEFEL 1,600 pg/mldlA 96
A7 =2 AHE b 5.06%9 A AEES YER dAE
A &35} 71 HeH, ICEE 363 pg/miich.

2mz1e) WS 252 1,600 pg/mle] FEo1A 964
ZH MFAHE o 7.55%] GAE AEELE vEhien,
ICx%-2 489 pg/miSiTh.

onjzle] B 2EEL 1,600 pg/midlA 72A17F sigA|
15.97%9] SAE BE&E JeEror, [Cxke 703 pg/ml
KAt

ERHo2 A FEE BT YATE FEE 24A7
A 48N =EARE 9, YT PYEEo] EAA A
LS ¢ F YU

ol4e] AxE F¥3 B2 1Y AEF SNU-398 o
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