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Inhibition of tumor growth in vitro by the extract of Fagopyrum cymosum

Pui-Kwong Chan

(Department of Pharmacology, Baylor College of Medicine,One Baylor Plaza, Houston, TX, 77030 USA)
LABSTRACT] Objective Fagopyrum cymosum (Trev.) Meisn has long been used in China to treat vari-
ous ailments of the lung, including lung tumors. This study investigated whether Fagopyrum cymosum ex-
tract (Fago-c) has effects on other organs. Methods Human cancer cells derived from 10 different organs
were employed, and their growths as affected by Fago-c were investigated. Results It was found that the
growth of cancer cells from lung, liver, colon, leukocytes and bone is inhibited by Fago-c. However,
cancer cells derived from prostate, cervix, ovary and brain are not sensitive to Fago-c, and the extract
stimulates the growth of cancer cells from breast (MCF-7). Synergistic inhibition effect of Fago-c and
daunomycin was observed in human lung cancer cells (H460). Cellular proteins from H460 cells treated
with Fago-c were analyzed by 2D-gel electrophoresis. A protein (M. W. /pl =20 K/5. 9) was induced. The
Fago-c extract was analyzed by High Performance Liquid Chromatography (HPLC). Four major and twen-

ty minor components were identified. Conclusion These studies indicate the effect of Fago-c in inhibiting
the growth of cell lines derived from certain organs.
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S5HMBEAGEEERAEGNRAMER. 2FE4AHEH
EERMARE R, AT HBWBRTHE, REEAK

s, TE SRR TARTHRESE

RS, B B SCRRIRE , & 5F F X a4 iR TE
RAOMHRERBEBEMNITHE. SARELHR,
EFENRBYRABHRRERS.
ERPEZEINN, GHGYERES ST AEKN
A EREREMEAN . BRERAIBNAERE.
BN MBI LY X R JE - ENER, 7T
REREREHELEANSR. Bt TH—-#E
X REAFJECOER  TRAMN T THRERRE-
HE-MREN., BMNERZXTEFENAFH
BERAMPR. EXRTRS, RATER K FHHAH
EREABAR, MEAN EFENRN. SRE
W EFERAFERENHARERNER; &FE

EOmMEIGITEA.
1 #BEF*E

1.1 #HHhFEN EFFRBYUHEXEHALHEBRR
PEARAAERE. KAEZETRES, Y5
TZERZEERANLEND, M ABEHAE®E. &
HE E (Daunomycin) \S-# R EBE (5-FU) . FILEK
#EL(-)-epicatechin, EC] . ZRB R FILEN-BRFR
i (epigallocatechin Gallate, ECGC) . ¥ fz & (quer-
cetin) R B % 40 i ¥ 40 M 4 W = (mononuclear
cell direct cytotoxicity assay, MTT) XA M g £
SIGMA 2+ %], Pit¥Es 4 B R(ampholine R) g
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Pharmacia #4t, HEIL¥ 23R M4,

1.2 #ap ALBHAMEDNH American Type Cul-
ture Collection {2 fit, 435 HeLa-S3 AW (F &
) .DU14S F 4 B8 (AT FI i) . H460 A (i) .
MCF-7 & 40 B (9L 55 ). K562 % 40 Mg (3 48 ) .
HCT116 4 (% 8) . HepG2 & 40 8 (BF) . U20S
BAM(F#) . TISG A (fki) & OVCAR-3 &
MRS . FMBAMBIES 10 % B4 I F &
ERMEENARMEFRE D 4 K [HeLaS3,
DU145, MCF-7, HepG2, T98G A MEN (Earle’ s
salts); H460, K562, OVCAR-3 B RPMI-1640;
HCT116.U20S f McCoy-5A1, 3+ & F CO, WEE
A 5% 3T CHEFRBFIER.

1.3 MTT &% MTT RXRERFEDHER L
U TR/MEBsh, AR S BAKRET 96 LK
Bk | b % 24 h, e HeLaS3, H460,
HCT116, T98G. OVCAR-3 3} 10 000 4~/%.,
DU145, MCF-7, HepG2, U20S 3} 15 000 4~/FL,
K562 5 40 000 4~/FL. R/GMAZ Y3t F L IF 48
h(HepG2.U20S 3 72 h,MCF-7 35 96 h), &%
MHEE.HEMAO0.5mg/ml B MTT 153 1 h,
H R (DMSO) & & B R £5#3 (formazan, 40 Ml %
= AR MR ™) , 7E 490 nm 4t A ELISA
ERBWMENXEE(O.DHE. AKREHBNN
MTT K VP &R Eidy To. AREKEIZHNG,
HiHBEALXHN % G =(TD—To/TC—TO0) X 100,
Hrp TC 5% TD fAFRXT AR AW/ ITHK O. D.
. 3TO>TD A, X RAMARFHELOHET
SHNERR . HELARXR: KLC =(TD—To0/TO0)
X100,

1.4 A%Xx#44 HPLCHEEN FABBEMEEE
(high-performance liquid chro-matography, HPLC)
HEEWSHE&EFENBS. A 10% 2Kk 0.005%
ZRLBOFEEB) F4& A C-18 M (K P/N
27324), EHAIKEFEBTVYERET. EZ
5 Rk BE 3% B 25% (0~ 50 min), B J5 NI &=
80%4(50~60 min) , & Fr & M4 BT H (WHE K 0.8
ml/min) , 7E 280 nm ¥ K 4t W & AT B B4 .

1.5 RéE&MK(2D-geD) dok (LB A 4. FEH
BMEA Y EE, BHT 50 mmol/L 2% Il # f%
(Tris) % pH 8-0.3 % SDS-1% BHEZ BBEW .
AR WA RNA B (25 pg/ml) #1 DNA & (100
pg/mDTE 20°C &4 F ¥4k 10 min, HAKRBB F
MA 1 ul/ml B3 BKBE & (leupeptin) (5 mg/ml)
PMSF(RABRAMER . HNEELBET 20CTF
B, QOOSHRAEEMNFS  HTRARSRBR

7k BE IR F0 &l 5 &5 i B8 £ (isoelectrofocusing, IF) 8§
BE-46% PRE.3.44% PFMBERL.0. 2% 2- M BE
M.1.28% B (pH 5~7).0.64% 28 sh¥ (pH
3.5~10).1.2% CHAP.0.4% NP-40.0.032% —
WBRE M 0.096% TEMED(N,N, N, N-tetrameth-
ylene-diamine) . i FIZ ], ¥ BEBEE F 200 pl BB
HMEO.17 em X1l em) F, T EH#TEE. (3)H
W.7EIF BERE b BT . BRI A R E (A%
B8 mol/LOBM. MERBREAGO ng)E T IF 8
BHER. HRBEBRAMASRFE®RSHE 10 mmol/
L A9BSR0 20 mmol/L MR EM. M TRI &
AT S B ARSI 7E 100 R T HEK 1 h.200 4R
¥ Tk 1 h.300 ARIFETHIK 2 h.400 RA¢ T HE
4h, SHRABKE HEBENEANET PR FHE
%% SDS ¥ Bt (10 %) 2 3% (f£ BIO-RAD Protean [l
xi 2D & #sy) . BXK/E AR E 3 N = 5
BT Ra,

2 5 R

2.1 AfkxdmptkesPa RHEIL

Effects of Fago-c on the growth of buman cancercells —g-Hels

200 —8-Dui4s
150 \x ——H460
2 100 - MCP-7
E x KSe2
; 50 —e-HCTi16
04 —5-HepG2

10 0 (3 U208
-50 —T98G
-100 —o—Ovear

Fago-c concentration(ng/mt)

1 FREAAXENANERESERERTHE KRB

B1akBETFARBENABARERRRE
(15.30.45.60 & 120 pg/mD & FE WEHA T .48~
9 hFEKME, FHERSEZFAXNRBRAMK
MARERKEE ABERREMAEFFEZN. 5
FEAXMNBHAMHLEOARE T TSR, ME R,
(HepG2). & 41 My (KS62), Bl ( H460). &5 &
(HCT116) R BH(UZ0S) R EHNBARM EK 2
FBEMH . K EARR R, HRAKRN
AR SONBAMP(GSOMEFFERBERE AN
25~40 pg/ml. MEFEN T HeLa(FEH)) R
OVCAR-3(SR R A M A K MBMIERANES
(G50 >120 pg/ml). Xt F B 5 iR & 40 Ag (DU145)
H5RBARWTISG KRR, REYSFENRERD
60 pg/ml, A HEKTEMHEA. B—FH.&
FEE SR MARMCF-7IMAEK, KIRE T
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BEEFEZTETANMHEYAEREYHES MCF-7 41
RAMEERZhREETHEER., RiMWERER,
WMEFFERBREN (7. 5~15 pg/mb), B 40 58 (&
K562,DU145 IS A KA BRMAKK.

2.2 2fxikb5#FFntrRAwatRl EH2R,
HEFEHSHIEBRNVILRIEMNT, HA60 (A A&
MEOMEKMLE. AHERSER YHERELE
0. 005 pg/ml~0.1 pg/ml Z @6, % F H460 48 jg
MAEKEMHBER. SEESENKREMET 0.1
pg/ml B, M BRABAESET-. XTHMA+S,BiFBERK
B 0.005 pg/ml #i 0. 01 ug/ml B, HA60 40 i 19
HERKENFI N 86Y M66%. &IFFHXKENR 30 ng/
ml.45 pg/ml K 60 ng/ml B, HA60 40 M A9 4 & R
S5xBAMLD NN 60%.31.5% K 7.1% ;&5
FUE N 15 pg/ml B, W X 46 B 60 4E < JC 1 %11
M. #FZ58HE RILREHRT H460 40 fgat,
- SHPRHEREK. £FFSEHRERES
MARTHRERTREAR PO —F . #0,0.005
pg/ml BB ESEE D 30 pg/ml 45 pg/ml,
60 pg/ml K& FEEILF /E AT H460 403, 40 L 19
HEKENFN 36%.18% 3. 8% . K FTHit kK
B ESLSFEF B A IT % (0. 005 pg/ml BB
BEM30 pg/ml. 45 pg/ml X 60 png/ml L& FF
Ba R EERIT B4 91 862 X60% =51.6%.
86% X31.5% =27%.86% X7.1% =6.1%), A
W, FXSHEERNARERKGMBESHE
fEH .

Synergistic effect of DA and Fago-c

- DA
50 —=- DA+15 ug/ml fago-c
3 —4— DA+30 ag/ml fago-¢
b 0.001 0.005 0.0\ 1\ .05 1 ~ DA+dSag/mlfago-c

\%‘ —#= DA+60 ug/ml fago-c

% growth
o

-150

DA concentration{ug/ml)

2 S@FES5UERKI H60 4080 B b 3 3 HI 35 B

2.3 @B C2D-geDg# 60 pg/ml &FF
AhEE A R AB M (H460)24 h 5, NI PERRE B
I FA XU 1) B JE o K R AT AT . PR YA BT i
BiBR 200 ZEAERN. EEAFHEREHEAMNK
BHYEESERN, RELBEAERMER. Eadxt
T4 5] A 28 40 B 2 A7 25 WO T B Bk A, RN & B
SeFELBE . HA—-FHHFRKAN 20 000 iBIK
§5i (daltons) X K (pD) =5. 9 W EBEORERS
WE2C~34). BT E5XNMAEOAREH#HITH

B, URSETRBEORANBRE, RIMEKA TXMH
WEHNBEA@LACH. CIHHEESHEER
TEMHB, TELEHFRBEERO.1 ug/ml, 24 HALE
R4S ,Cl RELBMHE,

2.4 £ HERS>H HPLC ¥ HEFEEHRT
10% ZFER 0.005% =#WZ 8P ,.3HH C18 RHE
FEHTEN. MEZHERENEE (AR
80%,MuFBE) . &FEFMMA BT . B3I NEF
F K HPLC B, mMEKR, 7T \&FFEF P BoF
LRH KL 4 EERSM 20 HRERS.

0.1

0.D.280nm

d* o

Elution fractions

3 &FFAWNME HPLC
H:* HEGCCEHOECHIFHME, O WA EMNFENE.

3 i i

EFEETEENEITHAGEAERANE S,
R AR HEM R BB, B H T 6
BEAHRRNMMBMOTIZ . BVLHGEKBEH. RN
MBI R, EFERMIRE TEEMENN—
W ERERMBEARARNERK. B THAWNNIT
BOPEECAEHLUEFENENNORBER-BE
T(WMN), KB TBRPMEBRAENERRNE X
B, WMN EEH/EH, HERIMHHEOEK
(RERH RSB S W099/16319). B WMN 3§
7 JE /I~ 40 il i 85 (NSCLC) i 58 £ 2B % (CR) Fi % &
ZM(PROMAEERN 14.5% . WMN B4 Jr,(CR
+PR)KN 77.5% , & T A HIT (50%). WMN &
A14k57, (CR+PR) N 36. 6%, & F 3B A4k Ir (16.
6%0). LrEREH, &FFHEABOTRALITATLL
BERGMHBRENERE, KINBITRE 2)EH
EFESEFERBEREHRER. XS5 KRR
KR -3,

EFESHEMES@E D, HEHERIE B
B, HEHEHRTREZMH RS IEFRIERS
EoOHEMAHE., BRE . SFFTRBWEERE
% 3 ¥ (procyanidine dimmers B2.B4 # C2).EC.
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EGCG.# 7] &2 8 T (hecogenin) . il £ & . 3-% [E B
(beta-sitosteral) (Xt -7 & B (P-coumaric) K W Bk
(ferulic acid) AT, EREHERBR THRSE
R E-—FHEYREEK B ZRMOUBAYE
U AR EFENFHEHES LRIEEGYZE
MXER.RMNA MTT A fr il 7 H 3414k
EYMEHE, ZB (O EC i K X H460 48 fid G
¥, M EGCG B HF —E W % (G50 =80 pg/
mD ,BERFEHEETEFFE.

EFEMERLEIEHMR N AER. RIR
M, Z2SE&FeERIT/E HA0 AN —FFEEMNE
BClE#EE. 5ERERHL. E&FEERG,
FRCIMMEE HIHE, BAREFEZHERBILH
MEESEFEEEARMR.
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