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Effect of Modified Si Junzitang on Angiogenesis of H22 Tumor-bearing Mice

JIN Tong'?, CHEN Li-mei'®, NING Chun-tao’, LIN Jing-ming’"
(1. School of Traditional Chinese Medicine, Southern Medical University, Guangzhou 510515, China;
2. Zhujiang Hospital , Southern Medical University, Guangzhou 510282, China)

[ Abstract | Objective: To investigate the effect of modified Si Junzitang on angiogenesis in transplanted
tumor of H22 tumor-bearing mice. Method: The effect of modified Si Junzitang on tumor inhibition and growth of
peripheral blood vessels in tumor-bearing mice was observed by tumorigenesis experiment in mice. Hematoxylin-
eosin (HE) staining and immunohistochemistry (IHC) were used to detect the distribution of blood vessels and the
expression of vascular endothelial markers (CD31) in tumor-bearing mice. Reverse transcription-polymerase chain
reaction (RT-PCR) was used to detect the mRNA expression levels of vascular endothelial growth factor ( VEGF) ,
vascular endothelial growth factor receptor 2 ( VEGFR2) and tumor necrosis factor-a ( TNF-¢) in tumor tissue.
Result: The inhibition rates of modified Sijunzi Tang in low-dose group (ig, 11.83 mg-kg '-d "), middle-dose
group (ig, 23.66 mg-kg '-d™") and high-dose group (ig, 47.32 mg-kg '-d™') were 29.97% , 59.80% and
82.34% , respectively. Compared with the model group, the average tumor weight was lower in middle and high-
dose groups, with statistically significant differences (P < 0.05). Through the observation of the number and

[KFBH] 20190116(007)

[E€TB] A4 B8RS H 4 50 H (2017A030313741 ) 5 i & X BL % i+ % 50 H (2014HZKP-DS-2 ) 5 J7 N i Fl £ 3+ &) 5 H
(201609010046 )

[SE—1EE] &8, B4, v 2540 o 25 9 /9 7 F UL A9 BF 5T, E-mail ;741580882 @ qq. com

[EEEE] " AREOT 02, I op R 257 A0 40 A 4R HR43 85 L S 7 PEWT 5T, E-mail : 1injm1231@ 163. com



5525 55 10 4 FELEATFZERE Vol.25,No. 10
2019 4£ 5 H Chinese Journal of Experimental Traditional Medical Formulae May,2019

morphology of pericardial vessels, the number of pericytes in middle and high-dose modified Sijunzitang groups was
reduced compared with the model group (P <0.05), and the vascular lumen was narrow. HE staining showed that
the distribution of blood vessels in middle and high-dose modified Si Junzitang groups was less than that of the
model group. THC showed that the positive expression of CD31 in each dose modified Si Junzitang group was lower
than that in the model group (P <0.01). RT-PCR showed that the mRNA expressions of VEGF, VEGFR2 and
TNF-a in middle and high-dose modified Si Junzitang groups were lower than those in the model group (P <
0.01). Conclusion: Modified Si Junzitang can inhibit the tumor growth of H22 tumor-bearing mice and the
angiogenesis of transplanted tumors, which may be related to the reduction of TNF-a, VEGF and VEGFR2
expression levels.
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Ji A P 88 2 4 BRI AE BB T Y 5 = RS 7 VU 597 & 2 1ML 15 RE 1A S04 ) AT 9 HepG2 40 Jid Y

BRI Z AT ) T AR S 50% , 3X ™
Bl T A BB A A R B o R I R B
£ 45 BT 44 18 9% ( hepatocellular carcinoma, HCC) , iT 4
fIH 4% 48 ( intrahepatic cholangiocarcinoma, ICC ) #0
HCC-ICC JRAF B 3 BlAS ] o LSS Y, o T 240 it o
i 85% ~90% . A% GE A YT 5K TE I A I T B
FEEATARBIT R G AT M G IT D H
XEIERIFRCRIE AN T B R E 5 2k BTG
ZERYBREE . I, SHRFTRIRIT OT R BEOCHE i
AR, v BE 2 AR B 6 7 i 5 T A 45 A MR Y
YEN, K2 55 BNG T M 7 RE H B2, 6
FE B 0B AE AR S LA S DI B (5 M 4
B T R AT AR AR, o EE 2 A
g I A8 R A X T T BT R s . B b
Jea I8 A B s BILAH 24 T b BE R O 4 T DT E L4
Jok A= L, A T LUARE 45 Ry S R I A A
KM H.45 T 2% 18, 8 8 N 26 BHL 38, B0fd 2% 08 i A7, 1
A TC, O R AR, IR DK AR A A5 2R . I,
MY R RO, | ik 30 45 R R 4% WK A 7 1 H
EEHC

PUH 7% A ARACR - 3R AR R 7 ), 2 i
g SR AR Ty, BARHE ) Iz 0 Y T I 968 55 i 98 1)
s R B 69T o A B A R T R
PR B T AT R S B A W AR L W
I T A A VR T o A RS2 T 0 IF 5 A R AR A
SRS I ] HepG2'™ A1 QGY-7701 " 44 g 1
B AR R T o ASBIESE LA DDA 5 S LA R
A A R LA T DU R 5 4 I A AR IR AR AR
ABTMIE A Ak M E 7. T REZH
SCHR A T 245 52 Ty TE TR 4 [ B 1 B 0 1 1
B ARV T SR A IR A R D I S ok

L.

g E N DU T 37 5 0 R I A 2R B B S
HAT M JCHE o ik — 2B BRIk U b g
55 e I R AR B 0GR A ISR DL H22 far JEE /N Bk
BREARY A DU 3 o JFE 9 a7 A 1 5

1 #E

L1 25l MWEKWE FH AU NS
9 g, AR g, K% 9 g, K HH 6 g, A 30 g, A1}
15 g, DL 2508t R O BE B R 2% BRIV IR Bt vh 24 15 4
b, 2w 7 BE BRI 2 v B 24 2 B K % A R A E A
A 2015 AERRCP E 25 M) BRifE . 10 A% 5 0k 1R
WM (NS R 90 g, AR 90 g, K% 90 g, & H =
60 g, 1% 300 g, A7 150 ) FILA 10 A% fE A 8 4
KR 30 min, [FIFEERER 3 ¥k, B 2 h, &I 3 kiR
WO, o 0B, e AR RN KRB A METEY
1.0 g-mL™" 4 CHETERSHH o

1.2 Zhymgefs 56 H SPF ¢ 6 Ja] % P B Wl Fh
AN R BT (25 £2) ¢, 1 B R 7 BERL R A3
L, A HEAIE S SCXK ((14)2016-0041, 28/ 7 £ BF K
AP it . BUIFE H22 4000 th /g oy BE R
R 25 v G B8 25 I o o 9 Bt 0

L3 250 el (a R E bR R A A,
S 6F125A,0.2 ¢/ ) ; &5 B DMEM (5 [ BI 24
AL A4S 0033617 ) ;5 i A4 1l 35 (£ E Gibeo 24 H], 4t
5 42Q7380K) ;CD31 Hiidk (RINFEL4E R AW BHLA
BN HE] S GB13063) 5 4k RNA # BUKF & (b it
KEERHE I & A BR 2 Al 45 TM180926 ) 5 77 A % -
PREr (HE, | ifg DA Y RH A BR 2 | L5 BB-
44202-1) ;519 i X I FE4E IR A W RH B A RS |
TR A R, B-ML 3 B F ( B-actin, 287 bp) . |- ¥
5'-GTGACGTTGACATCCGTAAAGA-3', T
5'-GTAACAGTCCGCCTAGAAGCAC-3'; I %5 N J 4=
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K F (VEGF, 198 bp): L ii# 5'-AGGAGTACCCC
GACGAGATAGA-3', T i 5'-CACATCTGCTGTGCT
GTAGGAA-3"; i ¥R FE [ F-a ( TNF-a, 205 bp) : I
I 5'-TGGAACTGGCAGAAGAGGCAC-3', F i 5'-
AGGGTCTGGGCCATAGAACTGA-3' ; Ifil 45 P9 i 4 &
B F 3% k& 2 (VEGFR2, 177 bp): I Wi 5'-TTTGG
CAAATACAACCCTTCAGA-3', F i 5'-GCTCCAGTA
TCATTTCCAACCA-3',

1.4 {Y4%  B220 AUJEHE 28 K d (I 2 2R AR A AR
#%)7) ; Centrifuge 5415R %I & 3 ¥ vk B .0 ML (25 [
Eppendorf AG /3 &) ; SZX-1LLB200 %I {3 & % 1k &5
( HZ Olympus 23 &) ) ; HE600 %! 4> [ 5 HE 3 {4 #]
(Fii 2 R F]) 5 TP600 A1 PCR AL ( H 4 TaKaRa 24
A]) s TY2795 A rL Pk A ( & [E Bio-Rad A H]) .

2 FiE

2.1 H22 giffadsge RS H22 40 M0 & 10% i
A= 1iL7E ) DMEM 58 2 3 R Bl 52 TRE R Lrp & T
37 °C 5% CO, fHiRIGFRA T, b R, 5 5 0 s
TR 2 A B AR IR A, A R TE A B Ak F)
70% ~80% B, AT AL AREH T 5246

2.2 BEEUAR/NEUE ARSI BO B K H22 40
2,800 remin ' BI.0 5 min b, 40 M8,
AH A B 1 x 10" A~/mL, BEHLEC 2 FE W Fh
B, A 1 mL e G 25 AN i VR B 0.2 mL {55 A&
HUNRIE v, WA IR AR A, 7 ~ 10 d J5, 25 WL/
BRI 8 BH R K, 16 BH 42 A R By, AT E AT R K AR
U BN RUSUHEIBE AR BE , T8 v b L A
@K, I PBS i B B K 40 i % B % 1 x 107 4~/
mL, Ak SR HUAN A 0. 2 mL 14 55 A /N B I, 3 A& AR
Jei, BUER 3 AR 7K 20 i B AT AR AT B B 0N BR e 9 S
2.3 EWIFRNEE R R L B 3 AR K
H22 i, 40 f 3 %, 8 5 40 M 25 ok 5 x 10° 4~/
ml, T 42 FOMEPE B WA A/ BRUME 0 v 2 B2 T 1 S A
MR, B H 0.2 mL, #5801 ~2 d J5, & Bl =
RO A5 g B A2 R 1 mm® 224, B LAY R TR
41, AL, PR R A, Ik O A A b R A
WA LEHT L HCT FORAEARfr b BE A / BRI R
254 o ARAE T RN Bl A 2k T AR T B Y A AR
LR 2 5/ BRUAE R0 S, Ik 0B T Ik L
A LA VE E 11.83,23.66,47.32 mg-kg ' -d R
T T M 2L A W I O L s 3 ) 20 mg kg 7' ed LA
ZL VA 251 98 A B R K R i 20 mgkg T ed !

BFARAAVERE S LH, kPR T8 =
A SHA BEAAEHEE S 2 R, RS

’

LRI EBE R EA B H 4525 1 IR, BN EL G2
10 d, 55 10 RESEAEEK, U H |, IR IE B 5 W 35140
HE/IN B, ) U 50 98 ) R Ok A e 9, 5 g i A8 A=
B Z5 R, FR o B R I i, O SR T, A A P
o, ZBAMYII T em x1 em x0.3 em K/NZH LT
LT 10% W [E 2 24 h, A s, Hp
2T -80 CORAF, LUF e 2L 585 .
BN R = (1 - 25 24 40 - 349 988 I b/ 5 00 4 SF- 79
) x 100%
2.4 HE Je (a0 5¢ H22 faf 88 /s BUFS AEJRT 20 24 vh il
BRI SURIAE R YY) R, 42 A 3 HE
Qe pLiAT HE Qe €8, G T W RE KA.
2.5 Ay bk H22 fap iR /)N BB A R 2 21
CD31 (25 FIERIAZKF b 4 830 W8 U0 o FLJ
B2 K ,3%H,0, EIRMEH 10 min, DL BR TR
A ALY B 0 IS R, B BT S ming AN CD31
(1:200),37 CHFF 2 h, DAB =il F ., HAKE
Yoo K GBI R ER IR B R, BB N SRR AR
K4 . FEUZ AL Image T(1. 50) A4 6472 2 & 4
Br, & CD31 BYFR 93 W 6 FE 1A S i #1 (area ) , FHF
BIWEOGIE = 1A/ area S et CD31 25 2387481k,
2.6 i SR IR G G 5% =X R N (RT-PCR) o il fig 984
2441 VEGF, VEGFR-2, TNF-o mRNA A%} #ik  HL
PRAET - 80 C Ry H 2, A RNA £ B0l 7 & 42
HUE RNA SO 43606 B AR I RNA 5 4l B SR
J5 4% R B VAR R R AT 30 S DL J PCR e i, PCR
2% 4495 °C 10 min;95 °C 15 5,60 °C 60 s, f§¥
40 K, PCR 7%y 35 i A v Uk , L UK 485 SR IS, 7 B
BUAR FR Gt 52 A2k BESRET UL28 H, Dk 4% i 1 0 O 40 BE
FEZ AL BE Tmage J (1. 50) Ff4 ) /L 9k 2541 247 K
BESR BT, LA B0 K BE (B B-actin Z571 1Y K BE
{EL A EEARL, 22 22 550 BT mRNA 1 %3515 0L .
2.7 geiteEdiik RAH SPSS 19.0 Geit i, it i
B R x £ RoR, Z 4R HLRCR BRI R T 2247
M, 25 18] W A HE A2 22 57 i 2R B LSD K 86, 7 2 R
B} % Dunntt’s T3 #5535, P <0.05 R 255 HA %
R,
3 &R
3.1 JmukpuE % H22 far I8 /0N BRI JE 22 00 5 i)
Jnk P4 7 % H22 g9 /b BRUR B A A K B
A B AR ek DU A A L 7 A
SRRy 1k 29.97% ,59. 80% ,82. 34% . SHLFIA [
B, MR VU - v e R B B - 29RO
/IN(P <0.05) 55 P8 I e 28 LA, vk DU R 114
- 3.
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1o 70 ik P 2R A BT L (H 25 R gE i R
D—ll—l% 1 o

F1 MKEETFH H22 FE/NRIEENRNE
Table 1 Effect of modified Si Junzitang on tumor inhibition rate of

H22 tumor-bearing mice

A5 Fk/mg kg™ WE(xxs,n=7)/g EER/%
BFAR - 0.94 +0. 46 -
o8] - 1.07 £0.27 -

T Tk i 20 0.21 £0.03" 79.91
Tk E 5 11.83 0.77 +0. 15" 29.97
23. 66 0.43 £0.03"% 59. 80
47.32 0.19 +0.04" 82. 34

T 5B A B P < 0.05; 5 3 B B 4L LR P < 0.05
(F20),

3.2 RV Xt H22 far g8 /) B S I A A
A S S NS RC T U RICE R LSV E S TR TR DN
AR, M IR By X2 g, 5
BT A AT, iR DU 1 3 A 7R e 2 PR R T 0 A
B IEPRAL 00 ST T 5 IR U 53 v A 2
JeA JE 2208 A 0 AE R A TR 20 S AE AR IR AR
IR VU 37 e 790 2L o8 4 TR A= i R W
WD LR i B R B I Y L R R v
ML Bk /b i 4 RS 2L, A A I e o A
IR JE LA A AR o SRR LA INBR VYR
g 700 ek 2 g R oL A BORE X A (P <0..05) o 5 R
Tt e 201 L A, ik DU 1~ 3 i 5 L A O A OA
P> (P <0.05) . WLIE 1,32,

D o F
A RFARA ;B B C. BRBEEEREAL; D. ek W0E 78R 24l
E. k0 E F b R4 F Ok R FimsE il m A (J 2 ~4 [A)
E1 mkEEFZI H22 HE/NRBERANE £ KBZE

Fig.1 Effect of modified Si Junzitang on pericancerous vascular

growth in H22 tumor-bearing mice

3.3 ek PR Tkt H22 i /0N BRI LA R

AR R AR AIARE 2H febR HA R

AR LA bR A HES B L OF W R RsE AR, 5
4.

x2 MKREEFHN B2 HENREADEERKOBNE (2 £,
n=7)
Table 2 Effect of modified Si Junzitang on pericancerous vascular

growth in H22 tumor-bearing mice (x +s,n=7)

215 #) 4 /mg-kg ™' 1M %/
BTFA - 9.40 £2.30
8] - 9.40 +1.67
BN ORI 20 4.40 £1. 14
Tk W F 7 11.83 6.60 +2.97
23. 66 6.20 £3.59"
47.32 3.00 £0.71"%

B ZH PO, PR T e 2 A0 R O, 1 v R o
it g6 2H 20N A A0 BORT A AR T R 200 i R 1 P
IR IR LI, i vk DU A 7 v ) R 4 2
PRI 26 L7 W S a2, P e 40 L HE 5 s 1, 22 PR
T AR B SR B X, vk DU A 5 37 0 9] B 201 i 4 41
PRI 2 L7 A BT /0 P e 0 JE HE S P B, 22 B — 5
Ju F R IR AEAE . WA 2,

e ot

B2 mMEEEFZ B2 GENMNRBEBEOERENZ N
(HE, x100)
Fig. 2  Effect of modified Si Junzitang on angiogenesis of H22

tumor-bearing mice (HE, x100)

3.4 JnwkUE F 7R H22 faf 98 /N B R 4 4
CD31 FEH K IL B2 m 554U 20 b 20 2Lk B
CD31 B MU E . SHA A L, sk U E 7 %
A5 rfr L ) 2 MR 4 4 CD31 B 3 Gk Y R 3 U
(P <0.01), 5 PRl Mk e 41 Lb 8, Ik U oF 1 1%
I Hp L A 4 R A 4L CD31 B Rk 3 R 3 T
(P <0.01), WL#&3,K 3,

3.5 ek UE T H22 fuf R 0 B R 41 21
VEGF,VEGFR2, TNF-o mRNA Fikf5Em S5EiR
A H, BRI e 2H L R DU 9 L A
VEGF, VEGFR2, TNF-« mRNA 3 ik & & ¥ & %
(P <0.01) . 5F8E0ER 2 LA, ok A 7K.
W 4] VEGF, VEGFR2 , TNF-a mRNA 253k &5 &
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VEGF 198 bp
VEGFR2 177bp
TNF-a 205 bp
B-actin 287 bp

B3 fmerMEFiHx H2 mE/NRMEERA S CDI1 EEREHN
B (S Ak, x400)
Fig.3 Effect of modified Si Junzitang on CD31 protein expression

in tumor tissue of H22 tumor-bearing mice (THC, x400)

F3 MEKEEFH H22 FEARMEALSA S CD31 EERIZM
M (x+ts,n=7)
Table 3 Effect of modified Si Junzitang on CD31 protein expression

in tumor tissue of H22 tumor-bearing mice(x +s,n=7)

253 F 4 /mg kg ! CD31
B FAR - 0.23 +0.01
L - 0.24 +0. 02
R I 20 0.04 £0.01"
Jnek WE 7% 11.83 0.11+0.01"%
23. 66 0.09 +0.01"%
47.32 0.06 +0.01"?

TSR H Y P o< 0,015 5 BB R4l Y P < 0.01
(4,

HIHE (P <0.01), WL 4,% 4,

A B C D E F
B4 mRkMEFHER H22 B8/ R MEH SR VEGF, VEGFR2,
TNF-a mRNA X i& B ik
Fig. 4 Electrophoresis of modified Si Junzitang VEGF, VEGFR2

and TNF-a mRNA expressions in tumor tissues of H22 tumor-

bearing mice

4 g

T B B iR A A AR T R B R
CUSETUHE A KA T — R AL, SR IR RS
47 o HARTT IRy e R 45T 0 300 Al i
L5520 A Y J5 TR R BELA 445 T T A2, 0 75
XF JE 98 S T2 B0 R o bR O 4 R s D eT
3 I i 730 2% R 5 4% Ik S 5 TR R R 4 Tk A 3L
FYALIAR B FRAT {2 5 B8 7 AT Ph 055 I 17
A g4 E A AR DL o X, 328 G o AR 2, X i
IR 25 B AT BELAMCRE o iz FH A 4 25, X ik 98 U 30
HARIEFAGER S o WEF% A RRCKP
MEMAJRTT), HAS AR AR K R
I, A T7 AR AN R AN AR N UL R i L TE
MR AT PR AN I SRR AT R AR
I AR F 5% % B, HCCAR 3R 5 f8 & HIR DUR 1

x4 MEKEEFZ H22 HFENRMEALE VEGF,VEGFR2, TNF-a mRNA RiEMEM(x +s,n=7)
Table 4 Effect of modified Si Junzitang on mRNA expressions of VEGF, VEGFR2 and TNF-« in tumor tissues of H22 tumor-bearing mice

(x+s,n=17)

21 51 Fht/mg-kg ™! VEGF/B-actin VEGFR2/B-actin TNF-a/B-actin

BFAR - 0.932 +0.011 0.979 +0. 053 1.091 0. 031

5 75 - 0. 985 +0. 007 1. 062 +0. 021 1.028 +0.018
A Bt e 20 0.360 0. 004" 0. 441 +0. 003" 0.233 +0.036"
JNeR U E % 11.83 0.971 £0.013% 0.796 0. 004" 0.935 £0. 026"
23. 66 0. 649 £0. 009" 0.558 £0.011"% 0.321 £0.016"%
47.32 0.386 +0.001"% 0. 462 +0.020"% 0.279 +0.015"%

2 4R bR Y S R W AR T IR R AR AR R
i T IR R X T BE S DU T R IR [ A 32
FEHLUR G iR A 06 5 R [ S i oh
ERILEES-r R S E SV IV i e R VAN A L S
JLHC R AE A o o R B L ALY, £
RHiE B A DR TR IR, P R BA pB RAE
AS TR AL A 9T 5T A A B~ A 3 AE A i T AR 4 i

A % LR TR R B T WANG 4T B
R £ T U RE A8 W1 0 40 o) 1 A AR A AR
T AE VU 1 1 W JE AL R A A i, 4R TR
TV IRIERAS TR B /R T, 407 (@ D9 4 LI I
2% A T R L PR OE AR DR T R R 4%
IR E AR ST IR . AT T 5 2R SR DU T
e 25 03 A0 I HepG2 410 A= < 9 AL I o fiE
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3 28 5 e JHF9E 0 i i E AL 3 -3 (PISK) /28 B
fiti B(Akt) /8 A% 2 & (1 (mTOR) {5 53 f% , )
il G F 0 5 Ak, mTOR ,4EBP1 15 & 1 , ¥ 1 I
5 B R EL 40 R -2 (Bel-2) #H ¢ X (Bax) 19 3£
ik, R Bel-2, 4 i i 91 8 1 (eyelinD, ) 9 235, A
1T 75 5 200 M6 0 T, 00 0T 9 A g

/0N BRUBS IR ST 56 2 0 L1 245 W e o 9 S I % S
WHAR SRR THREEDERS ., AR LR
ek PUE 7R T B A AR R RO SR R
BRI U T - 37 e 7 e 2 A g S O A RO e /b TR
RV, EL IS4 BB A, 4 S/l A R A 4
HE Y& X0 58 n] U, 5 70 20 Jib Jge 28 280 PN 1 i A o
A LS TR VU T i 7 e 2 g A 2L AU
ABEOCHT AR I S It/ A9 B 4 L B 4 F CD3I
FEIMAE N R A B bR s, B AE T N R L4
X H22 fap J /I8 B 41 20 CD31 S s Ak e o, nf
DAVEAR v U 2 7 37 68 I 98 1 45 8 A i s e
ARG H g AL S R o, Ik B i )
(1 CD31 FH M 2 3kt BT S 1K 1 A5 R0 201, 338 ) o oo bl
BT R LA v A D P88 1 I A

[ 1971 4 Folkman #FZHE H T g A= & %%
R AR T8 A 10 48 A= W A B AE , BIAE a ] b R
A8 RE DG R 3, 490 ) o e 1 6 A 8, £6f e 440
it TG 145 B A= K I A B 4 S5, DA T A 28 L 1T ek e 1
KSR UERR K BRIE B B BT R A AT 4R A0S TR Y
J7 RS ST, T AE Ok, DL VEGF J M 3% ik
VEGFR A $ £5 f4 Ji 988 0 1 8 36 97 S [ P9 A0 8 E 3R
JERFFE GG . VEGF, VEGFR J& 4 S 4 1M 4%
A Y R B PR R ] e R I A N B A M AT
2243 54 F TV BT 1 I AE, 2 4 a2 e 9 i A5 A B e
S5 1) 4 i -, VEGF L $f 24~ % VEGF-A, B, C,
D,E,F % VEGFR f1#; VEGFRI fI VEGFR2"'"',
Lee 4520 5% BRI 35 5 T 20 8 ( MSCs) 9 41 30 14 7T L)
VR AN VEGE (% 32 3K, DT 7 142 &1 144 Py 417
0 R A A B A I 9 7 AT i
3 o I 45 B R I AN 9K ) & A 1R 4 (PTEN) /PI3K/
Akt {5 5 B BE AR 4141 VEGF il VEGFR2 ik, ik
2 Br i 45 AR G T BTOK s I R R H 1.
WANG 25 % 3 PAC-1 B HA7 A= ¥ WF-210 1] 1
W6 VEGF/VEGFR i 42 4 il i 48 A= il 1fii 7F
i g & A ak B v E R BE R E RN, A% E 2H M 43
R T, TNF- J2 RAE N 1Y B S A PR F- =2
— BT B LRk R A0 i 1 A R R R AR
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