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Effect of curcumin on biological behavior of ascitic hepatocarcinoma cell strain
with high metastatic potential in lymphatic system of mice (HCa-F )
ZHANG Hong-ying"?, LIU Chun-ping®, TANG Jian-wu’, XU Guo-wang'

(1. National Chromategraphic Research and Analysis Center, Dalian Institute of Chemical Physics,
Chinese Academy of Sciences, Dalian 116023, China; 2. Department of Pathology.,

Dalian Medical University., Dalian 116027, China)

Abstract: Objective To observe the effect of curcumin on biological behavior such as proliferation
and metastatic of ascitic hepatocarcinoma cell strain with high metastatic potential in lymphatic system of
mice (HCa-F). Methods In witro, HCa-F cells were pretreated by curcumin at the concentration of 15—
250 pmol/L for 48 h, the growth of HCa-F cells was studied by MTT assay, the effect of curcumin on cell
proliferation was observed by making growth curve, and the effect of curcumin on cell cycle distribution
was evaluated by flow cytometry (FCM). In vive, HCa-F cells were inoculated to 615 mice via abdominal
cavity and feet pads and the mice with HCa-F cells were given curcumin (50 mg/kg, ip). Effect of curcu-
min on the formation of ascites, the life span of mice, and the rates of metastasis in lymphatic system of
mice were studied. Results The growth inhibition rates of curcumin on HCa-F reached 7. 23%—82. 23%
in a dose-dependent manner and IC;, was 51. 48 pmol/L. The growth speed of HCa-F cells treated by the
maximum uncytotoxicity dose of curcumin 15 umol/L for 48 h was inhibited, the multiplication time of
HCa-F cells was increased, and the cell cycle was redistributed with cells being arrested in 8 phase. Cur-
cumin to tumor-bearing mice (50 mg/kg, ip) could inhibit the growth of ascitic hepatocarcinoma, prolong
the life span, and reduce the metastatic rate in lymphatic system from 70% to 402 significantly. Conclu-
sion Curcumin could inhibit the proliferation and metastasis of HCa-F cells of ascitic hepatocarcinoma in
lymphatic system of mice.
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BRI RESEBNEE—E R ELEE
WEREBHIERR B IRBUREHAXRKN
MEERNA T REHBLT K FREFERE
X, ZRRBNZELNEEHYER Curcuma
Longa L. ZHREBM—FHRECR.EIEATES
FAfRE S DML EE AL DU R,
HBTEMAMESHEEE. 199 FURFEHR
W ZHERERWBEBELE, AT &l BleF10
BB e 3 9R0 40 P R 55 o6 B R D ) R R R A O 2
MW % PGCL3 By B RSN, HESMREMNE
% R 5 7R Y A ST T 1A I 3 5% AR 9 UG B R
T8 40 B S S BG B 6k, 6 SR L 38 3R X/ U K B
SRR VORI A A B R ARG . RIS LU R
K R M O R A sk (HCa-F) R B
REHFXN HCa-F A HETHORW. AL
Farr BN B R R S — B R KR AR,
1 #R5HFE
1.1 Sk /b BB K BB 5 v o 2 B 4 B 2 ML R
(HCa-F), R ABREM KRERBEHMZTEEKIR
1. RSN g 1X10°/mL &5 2 48/ BUBE K B i
FREMHTE 10% FA4 0HF.0 U/ml KKE
# pH 7.2 i RPMI-1640 35 i, B 37 C.
5% COB#M PR . EALRTHFHARAR T
MWE .

1.2 %W EXFE 615 MR, EHEHEA,6~8 FR,
#E 18~22 g, HAEEHKELREY S OEA
(LB Fh 4 =¥ AT iE SCXK (1) 2002-0002, R
M FFATE SYXK (i) 2002-0005),

1.3 HAFENE -BTHE.HFHH CuHuOs ¥ bl
A FFE N 36839, % LiEAN =g, A
# 4 61024, RPMI-1640 324 % Gibco 2 &=
&, MEEEAME MTT) ., HETR (DMSO)
¥k EE Sigma A AR FAEFIERRMEY
) B ARIES . BT E (DAPD) HfEE Partec 4
7= 5. Multiskan Mk3 3 ELISA BE#R{Y A3F ==
Labsystem 4% w6 =& . EPICS XL #i= 49 j{ =
B Coulter 28~ .

1.4 EREFHORMN BERRHGRALR
mol/L NaOH %% .87 pH £ 7. 2, AR R
ZH% 1 mmol /L B, 38T RE.BX 4 C RE,
ERTRAEARRBENBRE HEERY
K 2.5% B BRI, & W OURR 7 o RS B L
B BE M DA BE AN, ip B2

1.5 sk

1.5.1 4EMUPRSb A KIS VERM . RAI MTT %, X
WiFH TR . Ry RENS QR Yk
B 41 i AR (B o BF B 2 B O o, BB X R AH (U Im
MRR MY, A RAR g Y B
H# K HI0 HCa-F 418, LA 1X10°/mL #E&T 96 fl
#8100 oL, BiMA 100 pL HE KWW HE
%A Bk 4 B 2R 250.0,125.0,62.5, 31. 3,
15. 6 pmol/I. Fi 240.0, 120.0, 60.0, 30.0, 15.0
pmol/L., BLARE N 1 X104, B—RER 31
B, EEREHR 3P ETA. RESREE,
BF 37 C.5% COERHHRF 48h. HAMAS
mg/mL MTT 20 pL, #4248 4 b, B.OF LHE,
‘LA 200 uL DMSO, #K 5,7 ELISA BN E
WE 570 nm ALME L (A) 1, HEAETEE, LHH
M ek, RABBHMBIRE (IC,). BRFHR
KF 90% MAYEE v HREERCH A E.

FEE R = (Agw— Aun)/(Age —Agn) X 100%

HMEAEKHIHE=1—FER
1.5.2 AEWmEMBAEENENE RERKRE
BIFH) HCa-F #Hf, 2> BIxd RALfgi e . XM
A& 10% #H 4 miE e RPMI-1640 55 5F B H
W 1X 10 /mL 41 jB G, 25 AR SRR 25 Y
BN, AR 1X10Y/mL, ¥H&
R MIRERD 24 FLEEP (B 1 mL), ER
24 h B4R 3 MRS, T EURRE BT HE &
SEREE 7 d. LLEHE] s A AT 40 Ak A AR T
K. B Patterson 43N 41 A3 ¥
KM 5 E (To).

To=¢ Ig2/lg (N./Ng)
P To RAEEE (b FEHEA ()N NAF B
a9 e T N
1.5.3 BB E R 1X10°4 HCa-F 4UfE
T 100 mL BFHED, @G RANN YA, G4
EREREERNEREFERANE, HEF 48 h,
AR MRS KEE 2 K. EBIMA —20 C BIKE
KZBE 1 ml HITEE.E 4 C RESN. BEE
Mg R O, FEZ B, HR B K ¥ 2 K, DAPI
MIKBS .4 C HCE 30 min, DI 4 DNA
AT B EHEER 488 nm, I Modfit2. 0 B4
MRAMESH.
1.6 KALE _
1.6.1 R FHENPREEFH HCa-F HME 615 KL
HEERGE R I 16 B 615 R A/PBRIEEE
# 0.2mL %2 RBAREMB (& HCa-F il 6X
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1074, AR 2 4,848 1. KA . ZRAKT
BEANRNSHEHME 0.5 mL (50 mg/kg)™2, %
AL TR RMAREK HRA ip A% %
% 7d. 30 /D BRFE TR A, o 10,20 F 30d BIAL
AN EREFETE -

1.6.2 BEE XA HCa-F SHMA/DREAKE
ERENER.20 2615 MR EBR/IAREREBR
F##h 0.05 mL % 2 ABUK R (& HCa-F I
2X 1080 S5, B4R 2 41, B4 10 A KH . EK
HATFBERBHEEEEMR 0.5 mL (50 mg/
kg) X RAS TRIFERAREK BRA 0 &
7, %% 15d. TEMESE 28 XRIALFEAR. R
R D AR W IE R R R R s B T
0P REME T, A¥aE® HE &, FERE
WH . BUETURKEAHRBEL.

1.7 BHEoH FERNETRERBRXAED 3
HETHIREETR, RABERFELHRC
i, & SPSS10. 0 AT FRBER.

2 BB :

2.1 BHEM HCa-F HMAERMMBER S5F
M1, M MTT BN ERR 15~250 pmol/L
B 48 h J5% HCa-F @M MER ERRHZEX
%t HCa-F 4iM4E 4 B oMk, B2 BK
Bk, R MBI RN 7.23%~82.23%. BHEN
.10 R B E B HCa-F 415 4 & A 1 ] 8
LRBE (P<0.05), YZEHERN 15 pmol/L A,
HMAEEBEAT 90%, ik R YA MR R K
B E R ARR B EEN HCa-F AR
f ICs2% 51. 48 pmol/L.,

M1 MKEN HCo-F @REIECEIMBIER (xts, n=9)
Table 1 Inhibition of curcumin on growth of HCa-F

cells in vitra (x+5, n=9)

@ HE/(umols L1 AfE 33 EE T
%t i 0 0. 910 0. 069 -
EER 15.0 0. 865+ 0. 040 7.23
15. 6 0, 7481 0. 047" 17. 80
30.0 0.651+0.008**  2B.50
31.3 0.5514+0.064**  41.98
80.0 0.315-0.025%*  65.38
62.5 0.29140.087°*  68.02
120.0 0.214-£0.015%"  76.45
125.0 0. 205-+0.009" * 77.44
240, 0 0.19340.017**  78.75
250.0 0.162£0.006**  82.23
SR, - P<0.05 *tP<0.01
s P<C0.05 " P<Z0.01 vs control group

2.2 FWEN HCa-F 48 MUE A5 o) Rl F0 a4k

KH £ BRI : 15 pmol /L EH R W M HCa-F 4
B B (A A1t R B X B bn , 7 BE 4 HICa-F 4UHEHI3
AGIE A Y (24.8240.29) h, BEEEH 24
JE R AR A E A0 K (45.2940.53) h
(P<<0.01), EE RN HCa-F M A KIMZHEI
WL 1, Ef A B AL B 4 R B R 1X10%/mL
LS A 7 d.15 pmol/L EREBENH
HCaF SilMEK,. 2 HR.ZBR¥E (=18,
P<0.0D), FARFEMNAMEL, MHBRREE
(P< 0.01),

-~ R

AFLE (X109

1 2 3 4 5 6 7
./ min

B ERER HCa-F QMEKHRNER r=18
Fig.1 Effect of curcumin on growth curve
of HCa-F cells (n=18)
2.3 FTEE HCa-F 411 A HIw 53 R
15 pmol/L 2 #EEVER HCa-F 4l 48 h FHRA
M ARARERSTERAK 2B RE. A
HESBF (P<0.0D) , RARHEEXTH HCaF 4
oA B & 4+ HCa-F MR 3 T S #1, M
BB R A T — AN AT .
g2 BWEH HCa-F ERENSHHER
Table 2 Effect of curcumin on cell cycle
distribution of HCa-¥ cells

kg il
# 5]
Go/Gy 5 Go/M
poy | 20. 10 67.58 12.31
£ ) 12.52** B7. 48" * 0"

Sxtmd g, " F<0.01
* = P20, 01 vs contral group

2.4 BHEMEBEM HCa-F KM 615 ARE
HRPEH ERELE 2. BANBABKERLE T
LR, THEABATRRE FREBEAERZ
P RME. 7d N BHARFHRHIFET;10d .
oL R R EERER 50K, RRADEBE
FE A 100%;20 d b, 0 EANBHEFERER 0,
3 W4/ BB A E R 87, 500 30d i, it IR b
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B2 EHEIMEEHH HCa-F HHME 615 B
EFHOEH (n=18)
Fig. 2 Effect of curcumin on survival rate of 615 mice
with abdomen-inoculated HCa-F cells (n=8)

BAEFEY O, LRAMRMERFEN 51, X8
HAREFRASRRE AFHHBER. 28
%,P<0.01, RMAKHZHH S HEDIRHETRE
REYEE.Z2ERTUSFERGENENE
.
2.5 ELEHEW 615 /E HCaF KD IEFEN
R R HCa-F A/ PR ip £F 50mg/kg
HE 15d, LR HCa-F WELHBRN 4048
MAHRESEER 709 HETH.2 FHK, 2
FEF (P<0.01),
3 itig

MEEEEALSHERMNEIRRFZ K
RREBEFEEARBY HHIFRELBERNE
YEMERTHNERZRE. IFMAEAZRER
g eR, BRR WD AT
A1, 1995 4F Menon %R IR E 2 5 R A4
/AR BL6F10 B %, (A B S W B W, £ 77
BHRE A B B A 5 A T 3 3 3R A e i B 9 R R
HEROHE., PREKEAFEEREEEBER
B (HCa-F) B8 AR RAR ELEEFHTLL
55 25 Yy 75 4 s ok, BB T 7 B 5T 4 4 A R B PR AL
I, 2 AT R A KR AT A A LR B A
¥ HCa-F S MR A RS R R B a2
MR TEERM HCa-F HMA & RHEBRMEF
B, EREVAERETMH HCa-F FAMMY 4
P A B R 1 0 4 HCa-F S SBRAEE S 3. b
EARBE LR TR AR . EREERE RSN
TR R B ZRMS . AE D RER
K.

EFRAH MTT EREXREM HCa-F #
ME R, S REH, 2ARTLUAE HCa-F
AN A L GEERBER R, B R REER KA
3% 15 pmol/L, IC;% 51. 48 pmol/L., 53C#kR
A, 2 H KR HCa-F 21 g 4935 47 I 7 4 55 R

B8/ HCa-F MR ES I B RIER S

R A
ERAERMEERY - EEBRERRF

| R R, BERELEE R HCa-F MIEHEKD

BB 2 ), B AR e st () 0 L e AR B
T &, %45 % 5 Rashod ZEFIH K32 8 & b E
MK R M SRR — A, Koutla HFHUH,
LEEUNMBEEREFSHZHRLESGTMIHN
B T SRR A 5 A T 0 1 4 B I R S A
#2, 3A HE 5 2 B K A H A 40 R 5 T R A 4
HE*%. :

0 78 47 S 0490 B JE 1 4 BT R 9, 15 pemol/LL 38
HEWMHE HCa-F FHREAES B, X UL 4IRS
it GG B EHEA S B, T AR ER G/
M, ABBHRBEESH. & RS Khafif
ZRPREERTEADESEMRMAE LS M
7 HHLE T REFI QUM A0 B A b X B DNA £
SHmE.EH,. AERBFSH . EHYEHT
DNA 6z 53800, 5 F 3l E R 8 w2, Wil
B0 41 i A A0 U 5 O B P B R R AR (B
sSERE SR MR 2 Y 2 AR T Go/G I
FEANEHNERR-BL I RULERNAR
£ P o 2 B 0 A 1 B S B A e g LR
YL R — AR

R HCa-F g0lLed 615 MBl ip 24T 50 mg/
kg EREX 7d B, TUERDPBMEER NS
ZHEMH HCaF BAMNEREX.XHEKLE
PR HRIT R T — A BB R LR B
BOKEIT—HR T, KHERE LT BT R
RERIT R AT, AXRERERT
MBS R B EN—RET BB AN EERY N
FilsgEBR b EHEABR. KB HENEHF
s FiE— S Hi.

#EHE 50 mg/kg ip A%, W LMH HCa-F H
Ja R iR 615 /s B AR 0 M S 5 45 T R, A
STTRES R E WS HCa-F 413 B EHL MR
Fi 7, G N B EE R MMPs 8 %E £, H4H
5.

£ W E YR R AT MR RS 5 e fE RIALH
E+4BE#Mmaan . EBEATELM DNA K
3 mRNA K¥ . FELFKFHERE. Lin"1{A
HHEIERZHEANARB EMELGHEC
(PKC), B c-jun/AP-1, 8 J5 i ] 4 40 e 18 7
REEFRHGEFER, X EEREL DN
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HEME, S EKRKRAE (ODC).PKC. LS
AL S E R RN, X HAERRX—-ETES
FRNRMELSYREE AN ERIR.
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ovariectomized rats. Methods

o E.EN FRERXERRUHEMEAREHEROER. FE BRI AH SD KRFRUBTMHM. 1S
HIE ig & FHED 17888 2 mg/ke) URBFERRYERE (110 mg/ke)  EERHITH . RALAF
AL LR MF S (s-Ca) B (s-P) HEMMERRE (ALD) BEERRPH u-Ca) .8 (u-P) FYLAF
(Cr) M. 7 A ELISA A AR ZREEMRER (DPD) ¥, R ESHR A RSN #THa8BEN
BEAN . GR SEFRREML. EFEKR -Ca.s-P BH A ALP HHEME o-Ca SEL B X R R DPD
5 Cr i (DPD/Cr) S M, FEES. S D RERE A LBE SMRRABRNN, g § TR _BRELE
R4 34 H, M ALP PR R, u-Ca HE i B 4, R DPD/Cr REHE, &/ R, A&/ RE R . B
M KRFENE BEEAARTESYRNEMEREEL. Hit SFERRYESEENH b THEHRGR
ZH RHEHRNE AR AR R K R R ) 2 U AR Y B R A —E RO 1 B AL IR F
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Inhibitory effect of Herba Epimedii extract on bone turn-over of ovariectomized rats
XIE Fang'’, ZHANG Yan'?, WU Chun-fu', YAO Xin-sheng®, WONG Man-sau’"*

(1. Department of Pharmacology, Shenyang Pharmaceutical University, Shenyang 110016, China; 2. Department of

Natural Products Chemistry, Shenyang Pharmaceutical University, Shenyang 110016, China; 3. State Key
Laboratory of Chinese Medicine and Molecular Pharmacology, Shenzhen 518057, China; 4. Department of
Applied Biology and Chemical Technology, the Hong Kong Polytechnic University, Hong Kong SAR)

Abstract. Objective

1 2005-03-15

M AM
LS  FBMEHNTREAFHIHE MR R W E (AOE/P-10/01)
AW B HAoT—) . L KA BATA EHGR Y BEFRABELERE L EEARK T RALTGWHTF, S5 KA

BT L RS TR T RIS ALY,

To investigate the effect of Herba Epimedii extract on bone turn-over in
Three-month old female SD rats were ovariectomized and Sham-operated
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