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An Experimental Study on the Inhibiting Effect of Shenmai Injection on
Endothelial Cell Proliferation and Migration
DING Zhi-san, GAO Cheng-xian, YIN Li-hui, CHEN Nipi, WO Xing-De
( Molecular Medical Institute, Zhgiang Traditional Chinese Medical College, Hangzhou 310053, China)
Abstract: Object: To study the effects of Shenmai injection on angiogenesis. Methods: Proliferation of bovine aortic
endothelial cells( BAECs) were measured by MTT colorimetric assay after treated by various concentrations of Shenmai in-
jection. The effects of Shenmai injection on proliferation of BAECs induced by conditioned medium of tumor( CM) were
also measured by the same method. The effect of various concentrations of Shenmai on the migration of BAECs induced by
fetal bovine serurm( FBS) or CM was investigated by agarose assay. Results: Shenmai injection significanly inhibited pro-
liferation of BAECs induced by FBS or CM. And Shenmai injection inhibited the proliferation of BAECs in a dose-depen-
dent manner. Shenmai injection inhibited migration of BAECs induced by FBS or CM. Conclusion: Shenmai injection can
inhibit proliferation and migraion of bovine aortic endothelial cells. It is suggested that Shenmai can suppress angiogenesis.
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JIINEEE V0wt i NER SR IR RS SR TR ER NI
B . AR RE O I8 A2 R S8 A IR RF
(RoReE P, LA AL il g FLMELL R ¢ . {HE, 35k
A A o A AE B iR A 7L B4 A SR R R
THEAER, B SR, R R, BRI, 3k ok
REGAY 256 2 00 5 25 1A 5T L 1987 4E. Folkman #4
XS M6 S 8 B I R D I A R R
W7 o AT R BT AR BT AT R T IR B0
FROEREREET Y | MR A — AN AR, O
PRI AL A S A L R ITL AE E F) E Jo, S M B
ADERLAL ORI . A2 i A e R v, i iE

oA H 3: 2002-07-01
EEWE: WA HARRFE 4 (No. 399009) , WivT44 b 45 7i
JRRMIFHE 42 (No. 2000C11) % By 35 H

0300

J32 S0 1) 25 B A 0 A T A A e A ) e R A R o 7
R TP Bz 40 ) Bt A o B 2 R 1 R
IR, DR AS I 1055 A 7 40 1t 38 B R % 6 g mT
S ML A Rk

SH SR NS R 32 & PR 25 4 ik, HLA By
YA TRE L 5 T g e AR Y I R A L FRAT
FIFH R FRI07 23 kN Bz 40 i, W58 2 32 561 W
40 e ( BAEC) 5 FUT A 1) 52 M, B0 2220 45 4=
5 iR AN
1 #R55%
1.1 M
111 4iffkk N 40 Pk SGC-7901 5 A
JEAN R SMMC-7721 W8 B Hh [ R 2% Bt 40 g A2 49 2
BT
1.1.2 350 Egop s i buM DS 44 L



FoHH 2 M
2003 £ 4 H

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 9, No. 2
Apr. , 2003

FERPRIIE S BT, 165 20000914; RPMT1640 5% 97 4. 55
[€ GIBCO 7> 7 7 i, b5 1083954; — ZK I [T 4 e i
E(MTT): LAY TR AR, 3055 it
991102; —~ H FLNZAK: 43Hrall VLo Ak T it
20000914; 1: 250 B 1 8 & ZRRHEAT IR 2 7], #E 1
O3 BRI 10ml~ 2g IF K HEREAT, #tS
0010156; B lihili: 3L URE A A, HE O 03 it
50812,

1.2 Hik

1.2.1 BAEC ¥i9% o B SR BUH A 24F 3 ik, D-
Hank’ S G 3 i, INi&E & 0. 19% i85 (1§ 37 Ci1k
Smin, WA 0, BUUTTERTFE T 1640 K92 &%
100U/ ml %52, 100U/ ml %55 2 Al 10% FBS) , #5251
THEFEMD E 37 C CO, HFRAHRE IR . HUR 3~ 8 4K
A Mo S5 ]

1.2.2 PR 40 o 45 A1 3 R i il & b 4 e
(SGC-7901 A1 SMMC-7721) LA 1 x 10°/ L4 Ff T 24 4L
BRIt 37 °C 5% CO, MEEFRAE T &, MRS
ZPF 5 v I, BE 8h W 3 AL EE TR, -
20 ‘CUKH 1547 % 1 . BAEC LL 1 x 10/ L3Rl T 96
fLIR, 37 °C 5% CO, WIREFE4E T 5% 24h )5, #pOk
I3 RS SR AR SR 7 24h, 4y B 8 AN, F54H 6 4L, 4
B 10% FBS [1) 1640 55 72 W M LR AN [A] i B
{10 e 4 2% A1 5 R, AR B85 97 36h, I MTT i
H 5hJE, WeFE B, o - F R IE AR ( DMSO)
150M, %£3% 10min, 630nm ALl OD fH . #ff & 2% 1 55
TR A Bz 4 IS8 5 () s P I o OB g P S 4 i
B85 fe A B BE A AR5 SRR A SE BT U
1.2.3 S8 SO 21 I3 % i 9ge 40 i 2% 1 855 97
VUL A B N IS BAEC L 1 x 10/ FLEEFb
+ 96 fLHR, 37 C5% CO, M5 FR46 H 1737 24h )5,
FRC I3 RS R 4% 22 45 5% 24h J5, #e /il 10% FBS (1)
1640 B 55, [FIR IS [R5 1 222, R4l 6
AL, dREE IR 36h, #i BIRTTVEN OD 14 .

BAEC LA 1 x 10/ fL#ZFh T 96 LK, 37 C 5%
CO, MIEEFEAA S TE 8h Jim, e BMh 83 40 M 55 135 5%
WPREE 6 FLAE AT ) | k835 5% 16h, IIAAS R
FE IS 30T, FERI 2 6 AL, k4% 9% 36h, 44
IR T OD 1A .

1.2.4 B3 SR04 M3 K bR 4 B 4% 1 85 57
WAE Y R AN T A B 540 2 [ Trochon'® 75 1%,
KB TR BE A~ ML b i, IF 01 £ 3 (1) 273, ¥
AT () N Bz A M B/ D) 25 B 5 4, 3597 3d A

S 386 LR, ) 55— WA, IR A
FIRIFIE B 4 (0I5, REAR AL 6 AT, Aket
B 4sh JEI L B R, R s e 6, BAMARIED
SR WEOE AL, HELE BRI . R
TR, BRI, 3d S, T — A,
D45 PR L 26 P B 00, T 0 R R 2 2
S AL 6 AP L, 950557 48h i L B 3
W, 45 FR TSR

oo, RIS IR~ 41 A M x 100%
4% = Sl 2L 40

1.3 RG22 Bl DI R TARvE S (x £
s) Fow, N ¢ K
2 %R
2.1 BN R s R
M= B K A ISR EX K BAEC K 5% 24h J5,
BE NS, ] WA T A Rl A N R 4 i S RS O A
PRI EE AR K
2.2 MR A R AR AR SR AR P B 4 e B
ULF 1, [7] 10% FBS ft) RPM11640 #H L, 95 Ff i
Y B 40h FI R4 AR SR R4 8 S 2 (2 a0 P B 4 o 3
J(P< 0.01), JLrh SMMC-7721 B4 38 58 16 T 48k
HIE o PR ARt 55 73 9 A 2 3 B VR T 33 BA 8h B 1)
I M 35 55 W H 5, SMMG-7721 A 145% , SGC-7901 K
41% , IR Ik $E 8h 1Y) SMMC-7721 55 324 WAL N iz
4 LI HE ) 25 A 5 TR
0.40
0.35
0.30
0.25

N 0.20
C
0.15

| —e—SMMC-7721—+—SGC-7901]

0.10
0.05

0
RPMI1640 8h 16h 24h 32h 40h 48h 56h

HiFRm ]

Bl1 SHEFRT AN EMMRIEIENSE
(x Ts;n=6)

2.3 BAVESBON A B d L SG A R e WL
2, MBS FE IR Sy 40K/ ml B BT T I S 0 2 1
PERER N B 4 e 35 ( S 041 EE P< 0.01), BEE
Z3 U FE 18 0. A0 48 P W B 1 5. 1801 / ml 1Y
2222 R B Al LA 0] R A 82% . T A1 SMMC-
7721 ZAFEE SR, 208/ ml 1) 2 22 B n] B (2 b ) 1
PR B A (o0 IR AH LG P< 0.01)

WKl 3 frzs, K SMMG 772 40E 85970, 45

0310



H9AEE 2 H S 5 7 5 2 2 Vol. 9, No. 2
2003 4F 4 A Chinese Journal of Experimental Traditional Medical Formulae Apr. , 2003

22 R oA 201/ mil Bf, BT B S A P 1 48 i P
AR (SX AL P< 0.01) .

0.251
0:20f
= 0.15
a
© 0.10
0.05}
0 10 20 40 60 80 100 120 140 160 180ul
SEFH /ml
B2 SENFHFMERMNEHMMEIEENEMm
(x L5, n=6)
0.12
0.10
= 0.08
8 0.06
0.04
0.02
0
0 10 20 40 60 80 100 120 140 160 180ul
ZF & /ml
B3 SEXEMHEFRIEAEMMRISTER N
(x s, n=6)
2.4 BEMENEMIER N 2 200l 5
AR A8h I, 14 B XA BN 41 ) e,

ERHBE(P< 0.01) . 200/ ml 1222560 W Bz 40 0
IEA 0 400561 %2 58% , 8O/ ml 2= 22 1 411 41 % Ky
91% , 120M/ ml Z 2 612 95% . v LLE S
FE0) N R 20 1 ) I 4 B, A il o B
EEE T ar ARy ITIPAN =T
2.5 SEN AR IR A W R 4 LT S 1 5
SATEE IR e I AR Al A, AT
S HECH R, = R B E M P< 0.05. &4
BRFRMrh N B Al LT B8 A 19 0 16.5% . 20M/ml
S AN S MBS IR N B A B AT A 1R A R
50% , 40/ ml Zx 2 [P0 264 63% , 80MI/ml 2 %2 [f]
IR A 80% , 12011/ ml [1) 2 2 i1 87% . M
DL 25 L n] DU H S22 0 4 A B 92 P Y 5 4 i
B et R o) 2, IR MR b G S WS
(BN W S0 T, 2322 45 21 R Al S B8 A
Wb, R H 2 AT B P< 0.01.

3 e

SEPRIR AR K IR TR R AR AR A, L i

B AR IR R B i S R R R RS e ) S AEAR G . ZED
S 2, Rg 4 e 25 H 5N Rz 4 i 2R E A A DG

.32.

(f, e AT 12 ) e E AR 3E . Folkman! ™ 25 HIF57 £ Y,
2P DR - 6 I N R 4 P i 16 A RS AE H, BRGE
VEGF F1PA Bz 40 ffd A= A< DR -3 ml 5 16 P 52 4 g 1) 3t
. T LA SR I A2 BT 90 A 58 K 3t e,
M A e — A2 Z AR JZ O R A, o4
a7 i = ga s n A0t K IS SN (= i e
BEPERROK AN BERY H T IR, <3 58T 1 i A B8 1Y
I8 A2 AT 28 5 R AT TR K 268 . AT
RIN 2 22 7 3 W B AT oM oR e sl koo B A Ak 1
FI AR LR AN 4E
KSR I, S22 i HEAE TN 5 41 i,
BN LI 53 E . SEE LYK E IR
40N/ ml B, o] I 2 b R A= o v 02 a2 R P R A e
A, RS 259 70 5 A 3 O LA G L (R
FEZ 32 6] I 25 A5 0 P B2 4 1 84 9 A, B I
] . S BARBIFI R (200 ml) B AT & 2% 40
I R A T (IR DI 28 58%) , I ] i 35 41
TR 40 B 4 R RS FR 055 R 0 N S i IR ) IR RS (i
FEHNTHI% A 50% ) , T AEAH [R5 R0 A 52 240 e
FEAN I 2 AT 8%, $o7n S ST PLIT R i )1
BRFPuiEae Sy . UL BRI S R R &3 HAT I
I A A B 4 L, AR AL B R 8 i 3 0 400 )
B A1 BT A%, HO0H P R 40 P B4 5L, AT 0 o) A= ot
AR DRI A A e 2 22 UM R B ¥ ek 006 1)
YERIMLEIZ — o SRR N SR RedE— 2P UESE S 242 1Y
UL A A, 84308 hy 2 22 09I PR N FH 4 44t
A% .
% % S

[1] Carmeliet P, Jain RK. Angiogenesis in cancer and other dis-
eases| J] . Nature, 2000, 407(6801) : 249-57.

[2] Moulton KS, Heller E, Konerding MA, et al. Angiogenesis
inhibitors endostatin or TNP-470 reduce intimal neovascular
ization and plaque growth in apolipoprotein E-deficient mice
[J]. Circulation, 1999, 99(13): 1726-32.

[3] Hanada D, Folkman J. Patterns and emerging mechanisms of
the angiogenic switch during tumorigenesis| J]. Cell, 1996,
86(3) : 353-364.

[4]  XVEB], BRAE, R, 55, 2 22 SP TR AE H] i) 28
SR I] . v B S EG Jy ) F ARE, 1996, 2(4) : 11-14.

[5]  REEWE. 222 1 W06 77 ek Lo B Il R 20 BT[], 2455
HEJE, 1999, 23( 1), 44-46.

[6] Trochon V, Mabilat C, Berirand P, et al. Evidence of -
volvement of CD44 in endothelial cell proliferation, migraion
and angiogeness in vitro[ J]. Int J Cancer, 1996, 66 (5):
664-668.

[7] Folkman J, Shing Y. Angiogenesis[ J]. J Biol Chem, 1992,
267(16) : 10931-10934.

[8] Ryan CJ, Wilding G. Angiogenesis inhibitors. New agents in
cancer therapy[ J|. Drugs Aging, 2000, 17(4) : 249-255.





