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ABSTRACT Objective To study the molecular mechanism of Celastrus orbiculatus extract on liver cancer metastasis. Meth-
ods Human liver cancer HCLM6 cells were grown and passaged in the culture medium and the logarithmic growth phase cells
were selected. The Celastrus orbiculatus extract group was divided into 10 mg/L., 20mg/L, 40 mg/L., 80 mg/L and 160 mg/L
concentrations. The positive control group was given 180 mg/L 5-fluorouracil (5-FU) injection and the negative control group
was not treated. The effects of Celastrus orbiculatus extract on the proliferation and migration of HCCLMS6 cells were
observed. The expression of vascular endothelial growth factor-C (VEGF-C) was observed as well. Results The inhibition
rate of cell proliferation at 160 ug/ml was the highest after 24 hours and 48 hours of administration in the Celastrus orbiculatus
extract group (P<C0. 01). Comparing with the negative control group, the penetrated cells in the Celastrus orbiculatus extract
group and positive control group were significantly decreased (P<C0. 01). Comparing with the positive control group, the pene-
trated cells at 10 pg/ml. 20 pg/ml, 40 pg/ml and 80 pug/ml in the Celastrus orbiculatus extract group were significantly
increased with a dose-dependent manner (P<C0. 05 or P<C0. 01). Comparing with the negative control group, the contents of
VEGF-C protein were significantly decreased in the Celastrus orbiculatus extract group and positive control group (P<C0. 05 or
P<C0. 01). Conclusion Celastrus orbiculatus extract can inhibit the proliferation and migration of HCCLMS6 cells and down-
regulate the expression of VEGF-C, which might be part of the mechanism of celastrus orbiculatus extract on cancer
metastasis.

Keywords Celastrus orbiculatus extract; liver cancer; proliferation; migration; vascular endothelial growth factor-C



. 866 -C 2013 10
) ) 3 ) )
50 , (2500),
o . . 60g.4°C . DMSO( <0. 1% .
. ;0. 2pum ,4°C
-C(VEGF-O) . 2 . o
te=sl ( C. orbiculatus 2.2 @iz
Thunb.) ; HCCLMS6 10%
, X 10°U/L 100 mg/L
“ DMEM , 37°C 5%CO0,
HCCLM6 . . 2~3 1
VEGF-C , o
. 23 Zkhoda
1 10,20,40.,80,160 mg/
L1 %A mie L5 , 5-Fu 180 mg/

070510,
C. Orbiculatus Thunb.
. HCCLMS6
L2 3K
DMEM ( 681841)
( 25200) Gibco ; (
NWC0388) , Hyclone ; (DMSO,
0231), Amresco ; (MTT,
298-93-1) ,Sigma ;  VEGF-C ELISA
( DVEC00), R&.D ;s VEGF-C
( 1203211), Santa cruz ;s SABC
( SA1022) . DAB (
AR1022) 3 5=
(5-Fu, 101106),
L3 ME
8 pm Transwell R Corning Cost-
ar ;8000 W] CO, .CL30R
Thermo Scientific Forma
;iMark , Bio-Rad ; ECLIPSE
801 , Nikon .
2
21 HyH&
N , (15kg) .,
95% (150 L) 3, 3h,
, , (900 g)
) 3, 3,

L, o
2.4 MTT kA4 & ik 32 B4 2 HCCLM6 29 fiz
Y I AL 71 09 % oM

, ., 1X10°  /
96 ,
5-Fu , 5 ,37°C . 5% CO,
. 24h.48h ,
MTT 20ul(5g/L),

4h, MTT , DMSO (150 ul/ ),
10 min, 490 nm
(A ), 3 24h,
48 h , (IR),IR=
[( A — A )/ A ]X100%

2.5 Transwell )y T 4 0 & ¥ ik 32 K 3 HC-
CLMG6 2 pe it 4% 48 /1 69 % va
5-Fu HCCLM6

24h, , ,
1X10°/ml, 100l Tran-
swell ( 8um),
10% 6001,37°C 12h
s ,100 5
o 3 , 3

2.6 @i % JE AL F R & ke R 4R R 2 HC-
CLM6 e VEGF-C & & 2 ik R B %

. . 1%
10° /ml R 6



2013 10 e« 867
1 HCCLM6 (z£s)
24 h 48 h
(;Lg/m1> (A ) (%) (A ) (%>
— 5 0. 69740, 022 — 0. 6520, 066 —
10 5 0. 66140, 02044 5 14 0. 59540, 065* 44 12. 14
20 5 0. 638+0. 0134 8 44 0. 47340, 040* * A4 27. 5A%
40 5 0. 59340, 034* 14. 94 0. 45440, 017 * L4 30, 3A=
80 5 0. 5760, 067* 17. 3 0. 40540, 050* * 37. 9A=
160 5 0. 47740, 063* * 30, 4 0. 31740, 033**4 51 4
180 5 0. 52440, 025** 24. 8 0. 3610, 012** 37. 2
: , % P<C0. 05, % % P<<0, 01; ,AP<0. 05, AAP<0. 01; 160.g/ml
AP<0. 01; 10pg/ml , % P<<0. 01
,2ml/ . (P<C0. 05 P<0. 01),
5-Fu , , 24 h 160 ng/ml
DMEM , 2ml,37°C .5%CO,, . 10.20.40 pg/ml
24 h , PBS 3 , 5min/ (P<<0.01); 48 h
4% 30 min, VEGF-C 160 pg/ml »10 pg/ml
SABC s 1: 100, s
o : 100 (P<C0. 01),
5 s VEGF-C 32 HxwEERY s HCCLMG 48 b6 it 4 48 5 4%
; Fromowitz o ¥ h

o

2.7 ELISA &40 & ¥z ik 48 B4 x5 HCCLMS6 48
fo3E 4 LiEi F VEGF-C & 49 K-Fe%Hh

HCCLMé6 24
, 410/
) 5-Fu
) 24h , VEGF-
C ,
VEGF-C (pg/mb
2.8 #“itxFusk
SPSS 17. 0 ,
=+ (x£s) ; t )

31 dwikiRI s HCCLM6 4 o3& 78 58 77 49

1, 24h 40,80,
160 pg/ml s
(P<<0.05 P<C0.01);
48h
. (P<C0. 05
P<<0. 01), 24h 10,20 ng/
ml 48h 10, 20,

40,160 pg/ml

2,
(P<C0. 01);
10,20,40.80 pg/ml
(P<C0. 05 P<0. 01);
. .
(P<C0. 05),
2 HCCLMS6
( 7~l’7i5)
(pg/mb
5 119+6
10 5 85k 3*ALL
20 5 T4+ 4*LLA
40 ) 6l1x2*LLAz
80 5 434 LAEY
160 ) 312" A=vYyY
180 5 35+3*
: , % P<Z0. 01 AP
0. 05, AAP<C0. 013 10 pg/ml ,AP<
0. 053 20 pg/ml , # P<0. 055
40#g/ml .~ P<<0. 05; 80[1g//
ml , WP<0. 05

3.3 mmikRR A HCCLMS6 % je VEGEF-C &
8 Fromowitz # 4~ 4 % "

VEGF-C HC-
CLMS6 ) . 3,



« 868 -

-C 2013 10

20.40,80, 160 png/ml

Fromowitz (P<C0. 05
P<C0. 01); 10,20 pg/ml Fro-
mowitz 160 png/ml Fro-
mowitz (P<C0. 05),
, 40,80, 160 pug/ml
Fromowitz 10 pg/ml (P<C0. 05);80,
160 pg/ml Fromowitz 20 ug/ml
(P<C0. 05)3160 pug/ml Fromowitz
(P<C0. 05);160 pg/ml Fromowitz
40,80 ug/ml (P<C0. 05),
3 HCCLM6  VEGF-C
Fromowitz ( 2t
(;;g/ml) Fromowitz
— 5 6. 600, 55
10 5 6. 2040, 844
20 5 5. 800 45%4
40 5 5000 71% %A
80 5 4. 4040, 89* * A=
160 5 2. 801 09* *LAzvY
180 5 4, 600, 55**
, % P<C0. 01; LAP<
0. 05; lolig/ml ,AP<O. 05;
ZO#g/ml s #P<O. 05; 40[1g/
ml ., P<<0. 05; 80 png/ml 4
P<0. 05

3.4 EiER RS HCCLM6 e 3s & L ik
' VEGF-C & g K-F 5%

4,
VEGF-C (P<C0. 05
P<<0. 01)., 10 g/ ml VEGF-
C (P<<
0. 05), VEGF-C
(P>0. 05),
4 HCCLM6
VEGF-C (pg/ml,x=£s)
(pg/mb VEGE-C
— 3 298 06+23 352
10 3 233, 39429, 431*4
20 3 189. 64416, 610* x4
40 3 174, 5821, 489* * A
80 3 166, 3426, 450* * A
160 3 1591 @2 2L38b Fié,
180 3 170. 81421, 326* *
. % P<0. 01; LAP<

0. 05; 10 pg/ml ,AP<0. 05

4
, Rg3. N
[6—17] s
1,8—9
[10]
, 1/3
[11—12]
VEGF-C 1
. VEGF-C 3
(VEGFR-3)
[2] .
\ [1s—16] ,  VEGF-C
17—20
HCCLM6 . , VEGF-C
’ ) VEGF_C

[1]El-Serag HB. Hepatocellular carcinoma[]]. N Engl ]
Med, 2011.365(12).:1118-1127.

[2]Hirakawa S, Brown LF, Kodama S, et al. VEGF-C-in-
duced lymphangiogenesis in sentinel lymph nodes pro-

motes tumor metastasis to distant sites[ J ]. Blood, 2007,



2013 10

« 869 -

109(3):1010-1017.

[3]Yamaguchi R, Yano H, Nakashima O, et al. Expression
of vascular endothelial growth factor-C in human hepato-
cellular carcinomal J]. J Gastroenterol Hepatol,2006, 21
(1 Pt 1):152-160.

[4]Qian YY, Zhang H, Hou Y, et al. Celastrus Orbicula-
tus extract inhibits tumor angiogenesis by targeting vas-
cular endothelial growth factor signaling pathways and
shows potent antitumor activity in hepatocarcinomas in
Vitro and in Vivo[J]. Chin J Integr Med,2012, 18(10):
752-760.

[5]Fromowitz FB, Viola MV, Chao S, et al. ras p2l ex-
pression in the progression of breast cancer[J]. Hum
Pathol, 1987, 18(12). 1268-1275.

[6] . L. ,
2008, 49(12): 1133-1135.

[7] , . L.

,2007,27(2) :178-181.
[8] , , ,
Hepal-6 VEGF-c
[l ,2011,17(11) : 157-160.

[9]Zhang H, Qian Y , Liu Y, et al. Celastrus orbiculatus
extract induces mitochondrial-mediated apoptosisin hu-
man hepatocellular carcinoma cells[ J]. J Tradit Chin
Med, 2012 ,32(4): 621-626.

[10] Shimada K, Sakamoto Y, Esaki M, et al. Analysis of
prognostic factors affecting survival after initial recur-
rence and treatment efficacy for recurrence in patients
undergoing potentially curative hepatectomy for hepato-
cellular carcinoma[ J]. Ann Surg Oncol, 2007,14(8) .
2337-2347.

[11]Watanabe J, Nakashima O, Kojiro M. Clinic opatholog-
ic study on lymph node metastasis of hepatocellular car-
cinoma:a retrospective study of 660 consecutive autopsy
cases[J]. Jpn J Clin Oncol ,1994, 24(1) ;37-41.

[12]Ohtani O,Ohtani Y. Lymph circulation in the liver[]].
Anat Rec(Hoboken) , 2008,291(6) :643-652.

[13]Su JL, Yang PC , Shih JY, et al. The VEGF-C/FIt4
axis promotes invasion and metastasis of cancer cells
[J]. Cancer Cell, 2006, 9(3). 209-223.

[14]Lohela M, Bry M, Tammela T, et al. VEGFs and re-
ceptors involved in angiogenesis versus lymphangiogene-
sis[J]. Curr Opin Cell Biol,2009, 21(2):154-165.

[15]Wang J. Zhang B. Guo Y. Artemisinin inhibits tumor
lymphangiogenesis by suppression of vascular endotheli-

al growth factor C[J]. Pharmacology, 2008, 82 (2):

148-155.

[16]Zhang X,Wang JF,Chandran B,et al. Kaposi's sarcoma-
associated herpesvirus activation of vascular endothelial
growth factor receptor 3 alters endothelial function and
enhances infection[ J]. J Biol Chem, 2005, 280 (28):
26216-26224.

[17]Chuangui C, Peng T, Zhentao Y. The expression of
high mobility group box 1 is associated with lymph node
metastasis and poor prognosis in esophageal squamous
cell carcinoma[J]. Pathol Oncol Res, 2012, 18 (4).
1021-1027.

[18]Qiu Y, Chen Y, Fu X, et al. HMGBI promotes lym-
phangiogenesis of human lymphatic endothelial cells in
vitro[ J]. Med Oncol, 2012, 29(1):358-363.

[19]Jiang W, Wang Z, Li X, et al. Reduced high-mobility
group box 1 expression induced by RNA interference in-
hibits the bioactivity of hepatocellular carcinoma cell line
HCCLM3[]J]. Dig Dis Sci,2012, 57(1):92-98.

[20]Cao R, Ji H, Feng N, et al. Collaborative interplay be-
tween FGF-2 and VEGF-C promotes lymphangiogenesis
and metastasis[ J ]. Proc Natl Acad Sci USA,2012 ,109
(39):15894-15899.

( .2012—11—19; :2013—03—19)
(% d . %% 4% ]
VCD( NG Y.« PN
¢ ) 2500 (4 » 800
600 VCIX( N
P P » 2700 700
“ ” 1999
) 60
, . 1500
(22DVD), 1500 (20 DVD), 1130 (16
DVD), 980 (16 DVD), 1330 (23
DVD), 1050 (16 DVD), 710 (13
DVD), 700 (11 DVD), 850 (10
DVD), 680 (10 DVD), 540 (10
DVD), 10970
16 v
, 1100700,

,(010)64014411—3036; ,(010)64013162,



