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(Western blot)Fzil JI -1 3k Hh ifi /N Az - B 20 i G B 43+ 31(CD31) \VEGF . VEGFR2 \PI3K B 2 1k 2 11 80G B (p-Akt) Fl i &
P (PTEN) 2 R EK . GRS 8 4 AR AR FUR B Sk i /IN R I R AR 20, 25 1 B 5 1 22, I 0 440 i 4 ik o b 3% &2
N E A% B 348 K (P<0.01) , Micro-CT 52 8 3 45 1 W 7s H % i (BMD) VB RT3 B (BV/TV) B /NREJE (Tb. Th) B /N AR
(Tb.N) ¥4 B 2 B& % (P<0.05,P<0.01) , i F 1 BUAFL L (BS/BV) Al E /N 324383 B (Tb.Sp) 34 1 3 F+ 1 (P<0.01) , 88 1 ¥ v 45 1
23 W TR Sk s P et 8 T B 2 R 0 (P<0.01) 5 S A4 L %5, JPHGP 1E F )5 B8R MIK AONFH K BB B 3k (975 B [ 55 % i
J95 40 B T BRRN B A%, Micro-CT 54 /% 24 45 5 8 /% JPHGP I 7 & 41 BV/TV . Tb.Th  Tb.N ¥ B &g 7} & (P<0.05, P<0.01) ,BS/BV &
FRAR(P<0.01),BMD 2 TF @ #a %, Tb.Sp 2 T M (B 22 R 448 X, JPHGP # & # = 41 /9 BMD .BV/TV . Tb.Th,
Tb.N ¥ 8] & 7+ 5 (P<0.05, P<0.01) ,BS/BV . Tb.Sp Bl i F# Ik (P<0.05,P<0.01) , Jf B 58 T i JBE B Sk i s /9 A il 47 1D R (P<<0.05,
P<0.01) , 3" K45 Sk B 5 P9 Bl i 8 10 B 5 00 9 41 b, R 41 K B B % F i CD31.VEGF . VEGFR2 ,PI3K . p-Akt 1 I i
PTEN fi 31K & 1 (P<0.01) , SRR L3¢, JPHGP AE AT 5 o i 300 42 41 Wk 35 7 s K U E Sk CD31 . PI3K . p-Akt K3k & it (P<
0.01) , F% ik PTEN 25 [ (% 3% 3k /K F- (P<0.01) , [A] B JPHGP 1 1 J& I VEGF . VEGFR2 3 i5 &% 4t (P<0.05, P<0.01) . #it:
JPHGP % AONFH Bt 3k 1fiL 45 #1455 B & & 1 A, oML 7T B8 5 305 VEGF/VEGFR2/PI3K/Akt {5 5 3 [ A 56 , AH ST 53 45 1
H4 2 JPHGP i1l JR I 48 At — o B2 R I &= 5%
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[Abstract] Objecctive: To observe the repair effect of Jianpi Huogu prescription (JPHGP) on vascular

injury in experimental alcohol-induced osteonecrosis of femoral head (AONFH) , and to explore its mechanism
based on vascular endothelial growth factor (VEGF)/VEGFR2/phosphoinositide 3-kinase (PI3K )/protein kinase
B (Akt) signaling pathway. Method: In the experiment, 46% vol Red Star Erguotou (10 mL-kg-d") was used
to establish the AONFH rat model, and the intervention effect of JPHGP at different doses (2.5, 5.0,
10.0 g-kg') was observed. Jiangusheng pill (JGS, 1.53 g-kg') was selected as the positive control. After 8
weeks of administration, the bone histomorphometry of the femoral head was analyzed by Micro-CT imaging,
and the area of medullary microvessels in the femoral head was detected by ink perfusion. The pathological
change was observed by hematoxylin and eosin (HE) staining. The protein expressions of Platelet endothelial
cell adhesion molecule-1 (CD31), VEGF, VEGFR2, PI3K, phosphor-Akt (p-Akt) and phosphatase and Tensin
homologue deleted on chromosome 10 (PTEN) in the femoral head were determined by immunohistochemistry
and Western blot. Result: Compared with normal group, the model group presented the fracture and thinning of
trabeculae in the femoral head, increased empty bone lacunae, and elevated number and diameter of adipocytes
(P<0.01). Micro-CT imaging revealed a decrease in bone mineral density (BMD) , bone volume fraction (BV/
TV), trabecular thickness ( Tb.Th) and trabecular number (Tb.N) (P<0.05, P<0.01) while an increase in bone
surface-to-volume ratio (BS/BV) and trabecular separation (Tb.Sp) (P<0.01). The results of ink perfusion
showed that the area of medullary microvessels in the femoral head was reduced (P<0.01). Compared with
model group, JPHGP lowered the empty bone lacunae rate as well as the number and diameter of adipocytes in
the femoral head of AONFH rats. Micro-CT imaging indicated that JPHGP low-dose group had elevated BV/TV,
Tb.Th and Tb.N (P<0.05, P<0.01) while decreased BS/BV (P<0.01), and there was an upward trend in BMD
while a downward trend in Tb.Sp, but without statistical difference. In addition, JPHGP medium- and high-dose
groups had a rise in BMD, BV/TV, Tb.Th and Tb.N (P<0.05, P<0.01), a decrease in BS/BV and Tb.Sp
(P<0.05, P<0.01) and enlarged area of medullary microvessels in the femoral head (P<0.05, P<0.01). The
expressions of CD31, VEGF, VEGFR2, PI3K, p-Akt in the model group were lower than those in the normal
group (P<0.01), and after medium and high doses of JPHGP treatment, the expressions of CD31, PI3K and p-
Akt in the femoral head of rats were up-regulated (P<0.01) while the protein expression of PTEN was down-
regulated (P<0.01). Moreover, JPHGP up-regulated the expressions of VEGF and VEGFR2 (P<0.05, P<0.01).
Conclusion: JPHGP can repair the vascular injury in AONFH, and its mechanism may be related to the
activation of VEGF/VEGFR2/PI3K/Akt signaling pathway. This study provides certain scientific basis and
reference for the clinical application of JPHGP.

[Keywords] Jianpi Hguogu prescription; alcohol-induced osteonecrosis of the femoral head (AONFH) ;
vascular endothelial growth factor (VEGF)/VEGFR2/phosphoinositide 3-kinase (PI3K)/protein kinase B ( Akt)
signaling pathway
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1 #
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250 g, HY b o T 2 5E R 4 ST 5 S WA RS R R AL
AR IES SCXK (51)2016-0011, 525 3h ¥ 48 3¢ T
o [ v 2 G i ik B B 5 BT S B s L iR
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19003-1-AP) , CD31 #i {& . PVDF B ( 3¢ [ EMD
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EI90391), & Marker(db 5t & X & H AR AR A A,
15 DM121-01) , Bradford i 7 £ (b 50 KR A= fL R}
A BR L, 585 PA012) , SDS-PAGE ¥ i Iit, il i
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X ([ Vilber 23 ®) ), MK3 & 4 [ 3 [ A AL
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JLH 64 . BRIEH AA, AR A R AR S
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NS - 5 AIK rbR  E A  T (E NEE E T
2.5 g-kg (A4 F 0.5 £% it PR 55 25057 &) 5.0 g-kg'
ARG 7 1A% I IR 25 %500) 5 ) A1 10.0 g- kg (AH 24 T
2A5 I R AEROGR 4 ) , (B AR ALAL 48 7 25 1 2 fa i A
1.5 kg (ARG T 1A% il R 55 88050 ) |, 45 25 7K
10 mL-kg", 4524 8 J] J& i 47 HUM

2.3 JRARZE L (HE) Yo 07 U5 BB Sk 40 2L 1 95
B BRI B kBT 4% 2 R BRI
I A2 48~72 h )i, JH 10% (1) EDTA-2Na 35 i 45
BB CEERK B A ) (R 5~7 wm) ,
HATHE Qe o, Sos T s, s F AR S
B AN RSO B R IR S H RS
A4y . I SPOT MIS K& &b B 53 BT R 56, 43 B i
i P R o RN LA

2.4 Micro-CT 4 2# WE K FLTELS KA GE
Healthcare 2\ 7] RS0800604-0063 Micro-CT £ 4 X}
FEHEAT I 9 0 HE R 25 wm, LKA A I TR]
72 min, 3% J} GEHC Microviw B A 347 B A% 1) = 4
A JF AT B T i 2R % B (BMD) LB R B
(BV/TV) . B /N 3 J& B (Tb. Th) | ‘B /N 3% 4% &
(Tb.N) 5 2 1 BUAFL L (BS/BV) il /N2 43 2 i
(Tb.Sp) 5 #7 .

25 BIFHEERAT R EVINLE S MICHi[18]
HEAT AR TEE T M Y I R Sk T 4% 2 R
5 W [ 7 48~72 h, 10% 1) EDTA-2Na iF Wi 55 , £
B2 G i 7K, 10 wm eIk 2200, W & W s
B H . Olympus 625 W S0 T 04 I <k Y I A8 %
AR AT N AEE 5B, A Image Pro Plus 5.0
G AL 35 73 BT R S8, 53 BT 1 i P i 47 1T FR

2.6 EAILY e B A Y A B 2K,
B, 5% BSA % 35 10 min, 7% 4% o 14 i3k
B 45 L 3 i Bf — BT (CD31, 1: 505 VEGF, 1: 200 Fi
B ; VEGFR2,1:1600),4 °Cid % ,DAB & 1, 71 K

F1 BEEESHNAONFH KRB ELALFEENIM (x£5,1=20)

# 2~3 min, [ RKUE 28 , L BEZEIK, K E
WG & R . RSN, N SPOT MIS {4 ik 31
ST RS, AT RIB KIS T

2.7 HE R TE (Western blot) £ I i & Sk
PI3K .p-Akt, VEGF ,PTEN & [ £ ik K F  BUK R
= SR g S - S N B R 7 g T s )
RIPA 24 i W i 135 2 21 $2 AR A, #6417 Bradford %
FE A AR PE i B A 10% [ SDS-PAGE I A
JE, LR LUK I IS S P R BT 1 BH 1 B 1 A R
—Ht(1:1000)4 °Ci & PE#H . 9t (1:3 000) = i
WEE 2 h, B BEI MR AUSAR R Image T 5k
XF 25 AT 5T

2.8 Siil=Aa At R FH SPSS 21.0 8 f4 X % di ik 47
et oy A, SR B IR R U 25 43 B kAT A TE) LU, P<
0.05 K 2= A geit 2= L.

3 &R

3.1 Xf AONFH K UK & Sk HLUR B2 1 Ik
3k HE Qe 85 R WoR | 5 1E % 4 R, BRI 41 R R
JBE Sk /N B AR AN, A B RS 4 22, AN R A [
45, IR I 40 A s BH A0 2 R AR B KL AT
it N3 - 7 YA T S I 3 b A5 ) I B ek
HE— 25 2 895 B R T 45 R on B 2 2 o
B 3 25 R0 i M 4 e T R B S, R 0 400 R A K L
A8 WY N 3 A i A9 T B T S AR P IR A R B
5 SRR 7 240 M e FR R D A R K ELAR . fEE AR
FUAL X R BRBE 3k o5 B 24 1 5% ) 5 4 LT O R
R BT ROAHE . WK 1,

3.2 X AONFH K RURH AR = BUENE W  IE
B2 W Sk R MDD S CE /N U B A
3k R MR SME R S8R G W] I 3 P Bl
AR W AR E A S B 5 8 T T S (R R A A
fa i A LR T A B Sk R G B A E 57 L A
i B b B 2H S R YA ) R . —
it EFE SR DR, 5 IEW A R, ALY

Table 1 Effect of JPHGP on histopathology of AONFH in rats (x+s,n=20)

24 51 Flt /g kg 25 B R % Ji 5 40 B v B/ m?® 5 17 4 AR/ wm
nevisdl 16.7+4.7 142.0425.5 21.7+2.1
I 4 42.3+3.2% 477.7+44 .8 57.0+6.1%
A AL 1 7 AR 4 2.5 29.1+9.5 424.6+63.1% 48.249.7
i R dyke sbrl R e 5.0 22.3+9.3% 387.5+92.3% 40.3+9.3%
fe BT B D7 v R A 10.0 18.1£7.6% 217.3+65.6% 22.3+5.59
fatg A L 1.5 21.0+3.6" 346.4+88.6% 37.1£7.6"

TE 52 T E " P<0.05,2 P<0.01; SRR 4 A Y P<0.05,% P<0.01(F 2-% 6 7))
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T AE 2 BRI A UG 7 J7 AR 500 &k 21 5 D A L
J5 R A 2 5 B R DR R 5 o R e 2 s B 2R L (L 2181 6 1))
Bl1 EBEBAWNAONFHARKRBLEALAREZHEM
(HE, x200)
Fig. 1
histopathology of AONFH in rats (HE,x200)

Effect of Jianpi Huogu prescription (JPHGP) on

BMD .BV/TV . Tb.Th,Tb.N ¥ B & & (P<0.05, P<
0.01),BS/BV . Tb.Sp & & 7t = (P<0.01) . SAIAI4]
A A B9 - 7 KR 41 BV/TV \Tb.Th . Tb.N #
B W T} 25 (P<0.05, P<0.01) , BS/BV i 3 [ A% (P<
0.01),BMD & Fh & #a %, Tb.Sp & F A # , (H £ R
ST W VR e S = W AN 2.9 L IR L= oy R | I o E ]
BMD .BV/TV .Tb.Th.Tb.N ¥ #] i F 5 ( P<0.05, P<

0.01),BS/BV .Tb.Sp B i &Ik (P<0.05, P<0.01) ; filt
H A LB YF 41 BMD .BV/TV . Tb.Th . Tb.N 1 #] i
F+ 7 (P<0.01) ,BS/BV . Tb.Sp W] i F& ik (P<0.05, P<
0.01). WLE2.52,
3.3 %P AONFH K BRUBCH Sk A0 A 96 B 52 me - Ol
BE N WS AR KRR B Sk ) R a5 R AT
ERHART RN REROAET ST, 5IERA
Pl 38, A5 A0 2 1 S B M PN 3 A T T AR ek D
(P<0.01); 5BEAVZE L85, £t BT 1 7 45 71 k2 A T
T VE 1 FR W ST 5 (P<0.05, P<0.01) ,{d 5 2 ALZH &
TE T 1w AR R (P<0.01) . LRI 3 3R 3.
3.4 X} AONFH K B E Sk CD31 23k /K- 1Y 5 Wi
T RE AL 45 R, 5 10 % 4l e, BA 4 BB
3k CD31 BH M 235 1 2 3l /> (P<0.01) ; 5 BRI L
B ARNE E IG YT IR R e 4 3 R CD31
B R AK K- (P<0.01) |, filt BT -1 5 {57 £ 2H CD31
FHPER R BTG A2 R g it 5 L @d
A U B B T CD31 Y BH M e kK S, BAE
S b A AT, WL 4 4
3.5 X AONFH K i B 3k H VEGF #il VEGFR2 %
RIKCE R R Sk R A A R R, 5 E
ZH ML # , B R 40 VEGF Ml VEGFR2 FH 1 26 15 Wb 25 Uik
A (P<0.01) ; 587 21 b #e, £ I 35 B O 457 Al
VEGF # VEGFR2 FH 1 2 ik & 7 & 4K 58 1 35
(P<0.05,P<0.01), fa & 4= AL4LXF VEGF #1 VEGFR2
M8 R E R SEMWE B bR e AT, W
5,35,

B 2 {#RRiEE A3 AONFH X R B Sk # Micro-CT B Z %
Fig. 2 Effect of JPHGP on Micro-CT imaging of AONFH in rats
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F2 EERESHTAONFH KRS LK Micro-CTHEFEFMM (X+s,n=20)

Table 2 Effect of JPHGP on Micro-CT imaging of AONFH in rats (x+s,n=20)

2159 #l4t/g kg’ BMD/mg:cc’  BS/BV/I/mm  BV/TV/% Tb.N/1/mm Tb.Th/mm Tb.Sp/mm

4 493.9+90.0 0.6+0.3 84.0+20.1 7.6£1.6 0.55+0.09 0.023+0.019
AL 231.7+117.1% 4.5+1.0” 54.4+20.2" 2.6+1.07 0.16+0.08% 0.084+0.071%
fe ML B 7 AR R A 2.5 364.4+182.4 2.8+1.1% 82.2423.8% 7.1+2.79 0.39+0.22 0.054+0.040
T BT B 7 v R A 5.0 504.7+240.7" 2.6+0.9" 83.6+21.5% 8.7+3.0" 0.43+0.17> 0.042+0.045>
T BT B e R A 10.0 562.2+206.0" 1.6+0.5" 93.6+15.6" 8.2+3.3% 0.48+0.20" 0.020+0.016%
feti A AL 1.5 534.8+140.6" 2.5+0.8" 93.0+12.3% 7.3+2.99 0.45+0.13% 0.037+0.029>

B3 EEEBAAONFHARKRBLETEENHM (EED
R, x400)
Fig. 3 Effect of JPHGP on ink perfusion of AONFH in rats

(orthomicroscope, x400)

3 BBRESHFXNAONFHARBRELETETHNEM (35,

n=20)
Table 3 Effect of JPHGP on ink perfusion of AONFH in rats
(x+s,n=20)
4151 /g kg 1 B/ pm?
IEH A 361.6£29.2
BRI 187.5%15.8”
At I 355 B 7 AR R 4 2.5 228.5+12.0"
At 9355 B 7 v ) 5.0 240.9+22.8"
At I35 B 7 e ) 10.0 345.0+35.3"
feeE A L 1.5 235.9+26.2"

3.6 X AONFH K Ui & 3k H PI3K .p-Akt #1 PTEN
FIRKF M sZm 5IEH 41, B 4] PI3K Al
p-Akt f [ FR3A i FH R (P<0.01) ; 5 RIAI A L AL,
e JEL TG B O v R R 2H TP PISKO M p-Akt 25 11 Rk 3

F
B4 &S 73 AONFH KRBk CD31 K%
HELLAL , x100)
Fig. 4 Effect of JPHGP on CD31 expression levels of AONFH in
rats(IHC, x100)

% 7k B B0 (f

®4 BEFEBHWAONFHRBRBRE L CDIIRIZKEHHMI
(X+s5,n=20)
Table 4 Effect of JPHGP on CD31 expression levels of AONFH in

rats (x£s,n=20)

45 M 4k/g kg CD31(x10%)
1EHH 578.5+385.4
R 2] 22.4+43.7%
AL WAL 5 D7 AR50 k2 2.5 97.4+34.7
A M 1 7 o R 5.0 450.8+118.1%
MG 1 v R 10.0 654.3+278.3"
filtp A Ll 1.5 612.4+229.6"

250 RO 3 T v (P<0.01) {9 B Oy K )

AR TR B2 RS E S E A

2%t PI3K Al p-Akt 8 F A 2 I8 AT 1 -5 4 I 3% -1 O

Rt AR . 5 1E % 4 I, BB PTEN 3R

BRFI S, ZFARFRIT ¥ L (P<0.01); 58
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E5 #ERiEEHT AONFH KRR E L& VEGF. VEGFR2 RiAK TR EIE (4L, x100)
Fig. 5 Effect of JPHGP on VEGF and VEGFR2 expression levels of AONFH in rats (IHC,x100)

®5 BEESHI AONFH KRR F L $ VEGF.VEGFR2 R iX
KERFME (x£5,n=3)

Table 5
levels of AONFH in rats (x+s,n=3)

Effect of JPHGP on VEGF and VEGFR2 expression

21 51 Flt/g kg VEGF(1x10*) VEGFR2(x10°)
EHA 563.0+248.1  1286.0£599.8
AR 2] 3.1+1.9% 18.1+23.8Y

ke R T B O AR R A 25 396.1+214.9°  662.3+290.7%
A R T B 7 R R R A 5.0
T T e R A 10.0

i A Ll 1.5

467.0£294.2"  732.3+248.7Y
672.5+132.2Y 1209.0+585.1"

535.0+348.3"  818.8+292.6"

RYZH B g B0 B D7 vh R R i 2H v PTEN (9 2
FAR YRR A RRAL, 2 5 B ES IR X
(P<0.01) , fg M1 B 7 ) a4 2 PR AIR a 3 , fH 22 S%
TGRS . SIEH A BRI At F [ F
KEFIG I FE X SR B, A E B
HZREHAEAREIER TSI EEL, W

K 6.3 6,
4 itig

ST P T L 0 AR R R O R A
- 192 -

p-Akt ”m - 60 kDa

A B C D E F
B 6 &HAKXRBRELP PI3K Akt p-AktF1 PTEN ik 7k T B ik
Fig. 6  Electrophoresis of PI3K, Akt, p-Akt and PTEN

expression levels of rats

I A8 PN B A0 6 A8 A5 L R A R T 7 A R AR
25 L S O P AR AR RO S o8 B A D B
W 3 T8, & S BUR B SRR A R
)T 7l AONFH Ay AR HIFI AL 75 2245 38 1Y 20 ) A Al
K B I IR e A i e L 20 A 5 G K DT
BT T B (TR 45% .50% . 56% 55 ) (1) 118 4 ]
W S S AONFH ™, A 5738 it SD K UK 17
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R 6 EEEBHI AONFH X R K E ko PI3K. Akt p-Akt 1 PTEN R 3E K FHFM (xxs,n=3)
Table 6 Effect of JPHGP on PI3K, Akt, p-Akt and PTEN expression levels of AONFH in rats (x+s,n=3)
21 5 Fl /g kg PI3K/GAPDH p-Akt/GAPDH Akt/GAPDH PTEN/GAPDH
EHA 0.915+0.035 0.437+0.018 0.676+0.009 0.813+0.025
R 4] 0.579+0.027> 0.233+0.009” 0.687+0.007 1.220+0.069”
i ML 7 AR 2 2.5 0.652+0.036 0.287+0.021 0.694+0007 1.034+0.050
R B 7 v R 2 5.0 0.867+0.044" 0.339+0.012" 0.678+0.007 0.879+0.063"
A 3% B T e R 2 10.0 0.921+0.036" 0.388+0.021" 0.685+0.011 0.199+0.023"
fatig L 1.5 0.851+0.027" 0.340+0.024% 0.683+0.005 0.862+0.038"

B 46% RS B 4 3 15 5 8 7 AONFH Al 2%
SR TSR 12 ] A A A B R Sk oY A i
INFE G 15 40 R AR P N R A Y
R AIG 5 21 20905 3 2 TS AR 2 o AR 38O B 2 8 5T
AONFH KRR g 5 B 5 J2 H 25 R H g
DY ) 3 s K, DA AR LS I R YRR ALy . R
TR A 2 T T 9 I S A TR R O 6 I R P IR Sk
IWFEY B AFI7 8. AHESE 3 T AONFH K BB AL,
WL il 3% B 7 %F AONFH WIG Y7 /R . e E sk 4l
2155 H 2% F Micro-CT K I 25 2 i fg WAL i 7 fig
3 W3 AONFH K B /N 2 W 24748 41 15 0, B3I
25 A B R TR DT A R R AR R B P e
AR L, B I E % R B OR (8 IR TE B T R A AR T
AONFH,, X 5 5 AW 5% 19 3 2 M i Sk IR BT 1 25
AHARL

BV T S G A A 1 R R PN T A I A oy
A G B, H N TR i A A Y BB
W R, AR R A0 UE LR 2R, B 5K
Kt AL 2L, 2 R4 2 Yt ) AR 58 AR i e
A SR o O A R OB T S B Y BE (R 2k A%
R MY . CD31 & — Fh N Bz 40 e % B Sy
T, 5N LR AR, IR REN T 2 Fh IR A
HAER . CD31HL R )2 4 A £ 148 19 45 Fh 4i it
e G PE 2 A A I HL 3R 3 1 5 AT A Sk LA I A8 A A
B FR &2 BFSE s AR R I SO A Ak
JCVR SR K, 5383 T B S YR AE L B T RS T
O B SR BEBF I Sk NI E B, O TR
R L LA T P g RELIE T R 1 B Sk IR AR T
L A5 453 05 FL AT 18 S A L 2838 SR B 3 S 9 A
JRE B Sk PR AR L T 285 R 328 2L AR A B3k P9 CD 31
B IR B o &5 3 Wow , fd R TE B 7 BE B ok g
AONFH K FRUBEH 3k PN 28 7108 v 9 il 7 T B, 42 v
JBE 3k N CD31 1Y BH A 223k KT, i 7 L3 - %of
RS T 000 I 3k il 43 1 B A DR AP

VEGF J& & 2 /42 Il & 28 i+, 5 2 k4 &
J& . WO R iE PBBK/AKt 5515 5l % i 2 24 A
Az R DG 5 DAL 0% B 5k, AT ¢ 48 412 14 P9 B2 240 M 3 %
A2 2 E TR . W 9% 0 7R T RS 9T 2000 I Sk 3R
SE B B Sk N VEGF Rk s k. b TR R Ad M
TG B 7 o0 R Sk IR BB i A 05 i VR L A 5 %
7% VEGF K H R i A9 PI3K/AKt {5 538 I A ¢, £ 4
WL T & H sk N VEGF . VEGFR2 & PI3K . p-Akt Fil
PTEN 1y £ iA/KF o 453 WoR @B & g i
AONFH K f B & 3k # VEGF. VEGFR2. PI3K,
p-Akt 2 19 R A K-, [\ I B AR PTEN [ 2 4R34
K AB N Akt JE B 52 s £ AU B 7 AT fE
18 i ¥ #% VEGF/VEGFR2/PI3K/Akt {55 51 % , {2 ik
JBe - Sk 4 0 il A8 18 &, TR JT AONFH.

2k BT AHE Y 38 28 AONFH K AR 7Y JiE B
T AEAEIE 7 X AONFH B 3k & Hi i B A 1B 5
Y& A, FEHLH T BE 5 3% VEGF/VEGFR2/PI3K/Akt
15 53 A O, AH ST 58 45 SR oK A B T e 0 R
L 1L ) A ) 2 PRI, O i R BRI

[(FIzEMsR] A RAEAETH B4 K.
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