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Abstract

Study on Antitumor Activity and Antimetastatic
Effects of Polygoni Orientalis Fructus(POF)

Cho Young-joo * Kim Sung-hoon* - Kim Dong-hee

Dept. of Oriental Medicine Pathology, College of Oriental Medicine, Daejeon University
* Dept. of Oncology, Graduate School of East-West Medical Science, Kyunghee University

To evaluate the antitumor activity and antimetastatic effects of Polygoni Orientalis Fructus(POF),

studies were done experimentally.
The results were obtained as follows :

1. In cytotoxicity against AB49, and XF498 cell concentration inhibiting cell growth up to below
30% of control was recognized at 200ug/mé of POF. Also POF inhibited cell growth up to below
30% of control against SK-OV-3, SK-MEL-2, HCT15 and MCF-7 cell at 100ug/me.

2. The concentration inhibiting adhesion of A549 and SK-OV-3 to complex extracellular matrix up
to below 70% of control was recognized at 100ug/m¢ of POF.

3. In pumonary colonization assay, a number of colonies in the lungs were decreased significantly
in POF treated group as compared with control group.

These results suggested that POF extracts might be usefully applied for prevention and treatment

of cancer.
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1. # %

D&Y

Bme #tt 4739 ICR(International Cancer
Research, U.S.A), C57BL/6 R#E HBBILBRRE
Biol A fefgtol RWER % A 7bA BRI (EAA
F37 AUAE Co) & & FE3 Htasin
Fil 2212CE Ad #FEaEA 2 HAMH WS
RiE HEA T % Bl A

2) W

X WER FRA® KALTETF(Polygoni Orientalis
Fructus : POF)E Wl L#E+HEE B M
ol A EgA s FERSI T

[7] Prescription of Polygoni Orientalis Fructus(POF)

- e 4 ] # aE(g)
KEITEF  Polygoni Orientalis Fructus 200
3) A 9 e
(1) 3 3¢

H#EL RPMI 1640, fetal bovine serum(FBS),
dulbecco’s phosphate buffered saline(D-PBS),
Hank’s balanced sali solution(HBSS), tris-base,
trypsin-EDTA, sulforrodamine~B(SRB), anti-biotics
(penicillin-streptomycin), formaldehyde, lysopho-
sphatidic acid ¥ trypan blue %& Sigma 5,
ethanol, HCI& Merck 3%, sodium bicarbonate
£ Gibco B, acetic acide HAl BB E &%

fEmst AT

(2) #% 8

W3 CO; incubator(Forma scientific model:
3546 S/N. U.8.A), clean bench(Vision scientific
Co., KMC-14001. Korea), centrifuge(Beckman
Co., GS-6R. U.S.A), inverted microscope (Nikon
Co., Japan), bright microscope(UFX-DX, Nikon,
Japan), ELISA-reader(Emax, US.A), rotary vaccum
evaporator(Biichi 461, switzerland), autoclave
(Sanyo, Japan), micro-pipet(Gilson, France), titer
plate shaker(Labline Inst, US.A), camera(601S,
Nikon, Japan), vaccum pump(Biichi Vac V-500,
switzerland), freeze dryer(Eyela, FDU-540, Japan),
Mupid-21, U.S.A), pipet aid(Falcon, U.S.A),
shaking incubator(Intron, korea), +&-& 7|+
(FST, U.5.A), water bath(Vision M :KHC-
1205W), vortex mix(KMC-1300V), pH meter
(Comning, U.S.A), deep freezer(Sanyo, MDF-US0V,
Japan) & A&
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2. 7 &

D) skte i

EES KTEF(POF) 200g 2B S £% A
Baaol ¥ FEK 1500met gA 4 g 3
B 0 m#cte WA MEe rotary vaccum
evaporator (Biichi 461)ll*] HEE BMEelH 5, o
round flask& -70°C deep freezer (Sanyo, Japan)
oAl 248z F<¢ BB freeze dryer(Eyela,
Japan) 2 120FMS RS WS 14.8g9 BMK-S
dol, Bko 2 Mikste FAHATT B KEH
e 4AEAHKY BEAMNA FHSANOH, g
Bt BEA e RPMI 1640 free mediumel #58%
A A syringe filter(0.22um, Falcon)Z W@sto f#
et

AR

B WEAM S oEmEQl SK-OV-3(ATCC
HTB 77)38#58%, MCF-7(ATCC CCL HTB-22)
LBEE & AR, —REEEE AB49
(ATCC CCLISS)MmER:, SK-MEL-2(ATCC HTB-68)
B, XF498, HCT-15(ATCC CCL225) XhB
B & FAS

°olE9 HMEWE EF L-glutamine®] €&
¥ RPMI 16408810 56T FZoA 30830 M
Bate] FHEHALAIR fetal bovine serum(FBS)
€ 10% B&33 1% s (penicillin~-G 10%
units/streptomycin 100mg)$} NaHCQs 2g-& #mna}
o] BGEsI T

3) BAE Bae] WY HEBE AE

TR SK-0V-3, MCF-7, —# & A549
SK-MEL-2, XF498 ¥ HCT-15 kel HE @
Mt WELS 1989de)] EBje] BIMFRATA
g9 in vitro FUR FEHEE WESV] s
BA%® sulforhodamine-B(SRB) assay”™ & GEf s}
ek AdF olE MEES HE FA7
g8t trypsin-EDTABHKCE M EFH O 25 ¥
@A 713, 96-well flat-bottom microplate
(Falcon)oll welld MR 2<10°07F HEg 2
T8k o).

EF8 MBES CO; incubatortioll A 244 7}
#w3gkste] v Wl [FAZ F, AMI, SK-OV-3,
SK-MEL-2, XF498, HCT-15ffa+ 50, 100,
200pg/mt 2, MCF-7% 100, 10, 1, 0.1zg/mi % B
B He BEEE 479 st Eolde
wellel Z}Z} 2004 WolFol thA] 48A12F F<t
=2 Tl

oM 7kl del 0.22um filter2 WiESA
Eol W MBE HRsIAY. B 34 48
Al ¥l B ¥, 2 well® medium &
83, 10% trichloroacetic acid(TCA)E well®
1008 7hatd ATAA 1A17F §Q KBS
WSS plate?] vty WHel 1A Mk
nFgel B F plate® B E 5~68 #Eslo
ol e TCABH S ¢H3 KREsln FiEo
A ge BV 9lEE gAY S48 g
H plate® welld 200149 1% acetic acid BE
o] 04% SRBE =< B BEE 7istod 308
3 MEE e A 1% acetic acid BEL
B 5~68 #Ested fBfEo] #&3A ¥& SRB
& Bhrzadrh

B cell plateE € oAl FREAM ®gEAN
F, W O.D.(optical density) 3tel 520nm
A 08~10AFRE) @ol HESE —~FE
9] 10mM Tris2 HAKS 2 59 9 of
520nmel A 08~10A(FHE) g8 FUch

B s Ui B HEE FEv Hs
o fiuge] WEL #Ye e Aol MEB(T2)
o ol o] A ¥E mediumE 713t 484]
E BHERUE W] MEEC 2 & BEY ¥
B A 48417 HBENE Ao MR 58
5 & vHScheme 1).

o] #RKel oF HEEN ARE HESA
o F, Tz2T 9 AfedE (T-T2)/(C-Tz)x100
o] HReE HESIIL, Tz<T ¢ Afde
(T-Tz)/Tzx1002] @A OE FHHEIFoD, ol¥
A HEBEE FERZRE lotus program® data
regression #AEE-S FIFSlH iyl Bl KB
£ 50% MElEtE BER 50% effective dose
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(EDso)3t-& itEste 2t #e @MRBYE ATE
HE B ATt EDgogt & MRS 50% K2 #&
e REE Afde AEe BE(w/m)E F
of ™, REBHEATY NCl(National Cancer
Institute, U.S.A) manual®] #e] wabs g
st EEaEES] £ RE UE HEX Y%
&3 ol HESH.

Y) =[(T~CO)/(C-C0)] x 100
o, T = WEARYe] 4B Hltk T MR (cells/nd)

C = Hifghre] 4B05R etk 95 MBHR(cells/mb)

CO = B8] 1BFF T35 W (cells/nt)
%% BES YO)#T Logld dose® MRAALEH
I ohE e Ao st EEKRS TAS o
W A& BE Wit HEY Y(%)g 2F
50%Xth Ao HEES W

N:Z(Xi« YD - (ZXi) - (ZYD

B = slope =
N - Z(Xi? - (ZXi)?
2Yi 2Xi
A = intercept = —— - B ———
N N

o] o}, N=number of points selected
[< number of dose level & > 2]
Xi = log dose i
Yi = growth ratio calculated dose i

A7|M T 71 &7 YIAS FIAstY EES
Y = A+ BX & 4l o EFERY 71&71%
VF 2R e EDoft & FtHESI T

50 = A + B(logio EDso)
logio EDso = (50 - A)/B

EDso = 10 ™ ug/mg

NCI manualol =2 @lEE BEE EY
B A 20u/md LT, 80 A4S du/me
LTY A9 ol tEfol Aots #A%sn o)

A549, SK-OV-3, SK-MEL-2, XF498,
HCT-15, MCF-7

Plate cells in 96 well plate(2x 10°cells/well)

incubation for 24 hrs

Change medium(10% FBS)

Add POF

incubation for 48 hrs

Add SRB

Measure the absorbance at 520nm

Scheme 1. The experimental scheme for
cytotoxicity of POF on AB49, SK-OV-3,
SK-MEL-2, XF498, HCT-15 and MCF-7 cells

4) A549, SK-OV-3 il Wi HikfEm meE®

A549, SK-OV-3 #HE cell culture dishel
monolayer® 2T & Ml BES BHESIHA
78 #BiE 10% FBSEZ #AEE iAo 5%
BAIA D6 well platee] Z} wellel 100w 4 748
(5% 10%ells/well) ¥ 100, 10, lug/m WES] 5tk
& =<9 WA 1004E 7Hets 5% COq 37T oA
BRI A F BERS BEAI)D 9Bwell
plate®] Hleg 2% FBSE #fEY ohg 24A130 &
EAZ] & SRBkO) sl nigo] Bol gle #
MgE Bxg

5) B16-F10¢] &% pulmonary colonization BIE
In vitroslA Adiw%¥ B16-FINATCC CRC
6322) FRAEIRE WEl AL&-slTh AdiEe o
T MBES e FH37) 98td, trypsin-
EDTA%¥K o2 RAWozXE 4HmA# HBSS
WBEOZ MBI 2x10%ells/mo] HEE i
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KALTET9 HisiEeE 3 M SR WY HE 5

MRS HEAUTH 18~20gY CSTBL/GC] e
B 02m-2 BWIE EH3dch BELS B16-F10
BREE BES % 24470 ¥ 19 1314 10m
/20g/day®] K& HEAMK Fo] 4ToA 12
#aE A, 1093 Y zondeE EMES £ &
BTt WEE 14¥ ¥ HHEREE HFEAL
o BARESte ol B8 BEN colonyE W
E8r v},

I K& R Ex

1 B o] WY BBt

A #e] A549, SK-OV-3, SK-MEL-2, XF498,
HCT15, MCF-7 kel HY MiaEiS |l
tepistel RN BRE Ml A e, AS49 mEE
of #¥ MBS HMEL 200ug/molN 30%
Mol fiEttE JYeb Al 2oi(Table 1, Fig. 1),
SK-OV-3, SK-MEL-2 &t #¢ aiase
5 100pe/mé LhEel BEAAM 30% LlLb fiRE
& JYeErNATHTable 2, 3, Fig. 2, 3).

XF498 fEkro] #¥ Mfamue HREY 200u/
meel A 30% Lk iEiaEied Jeruisied
(Table 4, Fig. 4), HCT15, MCF-7 kol 3
MRBES 25 100ue/me LALe] MEECA 30%
b Mm-S JebAATH(Table 5, 6, Fig. 5, 6).
A HEe B gAY ZE BEAdAM BRE
e BMsIAs, 53 HEREANM ©S BEEY
MiEwiEe Jetud oo, BFe MK B FR
o) wla) mRRIY RRE BRIV

Table 1. Cytotoxic Effect of POF on AB549 Cells

Conc.(ug/mt) Percent of control
Control 100
50 101.69
100 86.72
200

Table 2. Cytotoxic Effect of POF on SK-OV-3

Cells
Conc.(pg/me) Percent of control
Control 100
50 95.61
100
200

Table 3. Cytotoxic Effect of POF on SK-MEL-2

Cells
Conc.(ug/mé) Percent of control
Control 100
50 106.76
100
200

Table 4. Cytotoxic Effect of POF on XF498

Cells
Conc.(ug/ml) Percent of control
Control 100
50 88.49
100 83.62
200

Table 5. Cytotoxic Effect of POF on HCTI5

Cells
Conc.(ug/md) Percent of control
Control 100
50 89.84
100
200

_25 -



6 KEBARE RESFRE WK BI0E B2

Table 6. Cytotoxic Effect of POF on MCF-7 Cells

Conc.(ug/mb) Percent of control
Control 100
1 101.45
10 94.33
100

% of contro

Control 50 100 200
Fig. 1. Cytotoxic effect of POF on AH9 cells.
Control : No treated group
50 : POF{(50ug/m{) treated group
100 : POF(100ug/mé) treated group
200 : POF(200ug/mé) treated group

% of contro

Contro 50 100 200
Fig. 2. Cytotoxic effect of POF on SK-OV-3 cells.

% of contro

Cortrol 50 100 200
Fig. 3. Cytotoxic effect of POF on SK-MEL-2 cells.

% of contro

Control 50 100 200

Fig. 4. Cytotoxic effect of POF on XF498 cells.

% of contro

Control 50 100 200

Fig. 6. Cytotoxic effect of POF on HCT15 cells.

% of contro

Control 1 10 100

Fig. 6. Cytotoxic effect of POF on MCF~7 cells.
Control : No treated group

1 : POF(1ug/me) treated group

10 : POF(10ug/mé) treated group

100 : POF(100¢g/me) treated group

2. A549, SK-OV-3 #fael MixiEE MR

BT BN EEe RN £UEN BYoR
B e BES 30% Llbol ofn] @Bt o
gol A Aoz BT YU} Mo WBE EHE &
Y W8, YTy BB, 05 88 F ok 3§
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KALTET-o] FUlEEE 3 B R MY R 7

YE FHAM dojuded, olg BRAM WA
BN EE S E@stooF #t)

ety K REAME B8 (FAE #FMs7
Aeted A WEEEANM Y WARHELKEE BFR
ahlvl, A549, SK-OV-3 M) thsle 248 &
EgE 10022 alo] MiAEKARS] MM L/ iR
9 MLz FREEY, 2E REHAAN BE
KENoZ MM ES DA o, 100us/me ]
BEANME BF 70% LIS HFEHLE HEE Y
E} il tHTable 7, 8, Fig. 7, 8).

olZ& #2+ pulmonary colonization assay #&
o HasEY, K HE7T EEGQ MEst 5
¢ 3% FUBMFAY BB NHE % FUEEAC
Uee mHst Ut

Table 7. Inhibitory Effect of POF on Cell Adhesion
of A549 Cells to Complex Extracellular

Matrix
Percent of control
Conc.(ug/m) e
Control 100£0.02
1 899*1.72
10 86.4+2.64
100

1 30% ol MiFELE BRE JE BRE

Table 8. Inhibitary Effect of POF on Cell Adhesion
of SK-OV-3 Cells to Complex Extra-
cellular Matrix

Percent of control

Conc.(ug/mt) SK-OV-3
Control 100£0.02
1 81.5+0.02
10 739+0.07
100

® of contro

Control 1 10 100

Fig. 7. Inhibitory effect of POF on cell adhesion of
AX9 cells to complex extracellular matrix.

Contral : No treated group

1 ¢ POF(1ug/me) treated group

10 + POF(10u4g/me) treated group

100 @ POF(100us/me) treated group

110

% of contro

Confrot ! 10 100

Fig. 8. Inhibitory effect of POF on cell adhesion
of SK-OV-3 cells to complex extracellular
matrix,

3. B16-F10°} 2%} pulmonary colonization %l %R

Pulmonary colonization assaye]l* & B16-F10
g BB s 1494 KBS colony
WE PESH Y WS 554243.26789] colony
#7t BEHAR, POF WENL 46661521702
v FEEUE MBEse MmiRE R
(Table 9, Fig 9).
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Table 9. Inhibitory Effect of POF on Lung in
C57BL/6 Injected i.v. with B16-F10 Cell

Group No. of animals  NQ. of colonies
Control 10 85542+ 3.26
POF 10 46.66 15,21 *

Control : Saline treated group

POF : POF(10mg/20g/day) treated group

* © Statistically significant value compared with
control data

(* 1 P<O.0B, ** : P<0.001)

P<0.01, ##* :

Control

POF
Fig 9. Inhibitory effect of POF of lung colonies
in C57BL/6 injected iv. with B16-F10 cell.
Control : Saline treated group
POF : POF(10mg/20g/day) treated group
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KELTEF MEFNRE #%R37] st BE

el HE WiEEE, AB49, SK-OV-3 ke

Wi HIEfER F FREE T %i¢F A (pulmonary

colonization assay) & WEsd v&n @&

HRE A

1. A549, XF498 fBro] H3 WMRBELS TEE
9l 200ue/meol Al 30% Lilko MiREte JE
WA 3, SK-OV-3, SK-MEL-2, HCT15, MCF-7
kel W MRS 100u/ms] MEENA
30% LlLbel MiaEte Jerdisich

2. AB49, SK-OV-3 jEirel o8 MMk % BN
R HEHA vso 100u/me Lo @
M 70% o]ake]l K HIEMEE Jebyo

3. Pulmonary colonization assayol A= ¥ 8RB
Hl8te] colony el ol HEMUE ML E
RSl o)

Llhel #R2 Hel, KATETE BElud B

2 Miames s e E HEREE JEhde

o, fft ekl vlE) REEI HFUEEMEC] BEEHC
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el WBRH 9 G SRTEY ez B
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