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Bk BURCE I, @SB S SRR, AT S Real-Time PCRIZE M4 25 BN VR VA I L4 9 B 2B KRl 7165 B IS KA E E21)
mMRNA K &5 1R i% . ﬁ‘%ﬂéﬁ%@ﬁiﬁﬁiﬁéﬁiﬂ@IEJE&%%UE(N, 20, 40 ng/mL)If & P A KK F1esad A R A E H240H#12, 24,
36, 48, 72h, CCK-8yLAGMI4NAEEE, DAPI LML,

GRS OSBRI, SRS B g T R A K 165, R A KA E 2RI mRNARIEE A R TA B B 3 FAIL(P < 0.05); @
FCE 2 PR A 2 o UL/ N R AR K TR - 165 5T R A B 11 s g B S = (P < 0.05)s BB 2 i ) 1 6 B A LA P R 2B K TRl 1165 T R FE 11 7
T 1T S BRI (P < 0.05) 5 ()1l B 21 Pl 389 B 2R it 25 1 P2 A5 R AR 2 1 257 R B2 1R T i W S22 v (P < 0.05); B 4RI T2 R - A KA
B 5 R BE T e BE 2 PR (P < 0.05); @ZE SR, MW AR 7165, F A KA R A S E g i g R RIE, %4
F UL N K165, B AR A E A ACEE 5 6 S U 408 4G B B B, HRIREERHE, SR N ERKE 7. BEESK
AR O BRSNS BR AE  E R TEH

KHIR): M N AK 7165 BIESRAE N2 sEEEE; BeEaniE; i

Vascular endothelial growth factor 165/bone morphogenetic protein improves osteoblast injury under
hypoxic and reoxygenated conditions

Zhao Yiting’, Zhang Yuxiang’, Ma Jie', He Xuejiao®

'Department of Orthopedics, *Clinical Laboratory, The Sixth Affiliated Hospital of Xinjiang Medical University, Urumai 830001, Xinjiang Uygur Autonomous
Region, China

Zhao Yiting, Associate chief technician, Department of Orthopedics, The Sixth Affiliated Hospital of Xinjiang Medical University, Urumqi 830001, Xinjiang Uygur
Autonomous Region, China

Corresponding author: Zhang Yuxiang, Clinical Laboratory, The Sixth Affiliated Hospital of Xinjiang Medical University, Urumgi 830001, Xinjiang Uygur
Autonomous Region, China

Abstract

BACKGROUND: It has been found that vascular endothelial growth factor 165 and bone morphogenetic proteins interact with each other during hypoxia-
reoxygenation and are involved in the repair process of osteoblast injury by regulating the activation of intracellular signaling pathways.

OBJECTIVE: To further investigate the relationship between vascular endothelial growth factor 165/bone morphogenetic protein and hypoxic-reoxygenated
osteoblast injury.
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METHODS: Osteoblasts were selected and the hypoxic-reoxygenated injury model was established. Vascular endothelial growth factor 165 and bone
morphogenetic protein expressions at mRNA and protein levels were detected by real-time PCR and western blot before and after modeling. After modeling,
osteoblasts were given different concentrations of vascular endothelial growth factor 165 and bone morphogenetic protein 2 (10, 20, 40 ng/mL). Cell
proliferation was detected by cell counting kit-8 method and apoptosis was detected by DAPI at 12, 24, 36, 48, and 72 hours after treatment.

RESULTS AND CONCLUSION: Compared with before modeling, the mRNA and protein expressions of vascular endothelial growth factor 165 and bone
morphogenetic protein 2 in osteoblasts after modeling were significantly decreased (P < 0.05). The proliferation rate of osteoblasts was significantly increased
with the increase of vascular endothelial growth factor 165 concentration (P < 0.05), while the apoptosis rate of osteoblasts decreased significantly with the
increase of vascular endothelial growth factor 165 concentration (P < 0.05). The proliferation rate of osteoblast was significantly increased with the increase of
bone morphogenetic protein 2 concentration (P < 0.05), while the apoptosis rate of osteoblast decreased significantly with the increase of bone morphogenetic
protein 2 concentration (P < 0.05). To conclude, vascular endothelial growth factor 165 and bone morphogenetic protein are lowly expressed in hypoxic-
reoxygenated osteoblast injury, and treatment with vascular endothelial growth factor 165 and bone morphogenetic protein can reduce the injury of hypoxic-
reoxygenated osteoblast in a concentration-dependent manner, suggesting that vascular endothelial growth factor 165 and bone morphogenetic protein have
a significant protective effect against the injury of hypoxic-reoxygenated osteoblasts.
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0 5|= Introduction

B R I E R RGNS, EfEERRRER
A TE AR 2= SR M BN, BREE T B B
EEZ PR, RN RGEE R FBF AT S
Refng, JTHEPZEE SEWAERRE, WANSEART R
SCEE T M AR A A, R LR R A B SR R
TERRAMES, fEFHhRENS, BUE 22 T 2
ZAEAL, WS S5 EHRG e EERE S Rim, R
A T B WA A R e T BRI D RE, W)
Ae SR A FEZ HEUR BN E AN E. B RSN R
Jei s DRTIESK S B 400 B PR T 5 3 BN RN ) R 9 = B B VR T |
Ay 2z WM, i Rz AR KT (vascular endothelial
growth factor, VEGF)165 7& Ifl & 4= A 41 4UiE B Hh e o5 5 3
YEHT, WERRBER I+, VEGF165 AJ LA HE i 4 A= i
BN AL, feRt BRI AL, Mg e s .
A KA H H (bone morphogenetic proteins, BMP) 75 4127
KEMPAEREHEBEERH, W50 &I AT 2340 71k
NRCE AN, TR AL A R S . AR AR 4L
B 52 B HE AN 1 56, T R HR TR IR LA
TEOLNIPIRES, AWFFERM, SR A AT BEXT B 40 i Bl
W5, MIxHAETE, 5. b oh Rt A E B 1,
B H #7% T VEGF165/BMP 5 fift 4 57 40 i 4 B4 15 1 0% &
WEFA R, R, %30 5t VEGF165/BMP 5 6l 4 5 & i
AR IR R AT HATIR Y, DU B B e T AR
FEALHT IR TT HEHE o

1 #RIFN753E Materials and methods

1.1 &%t MRS . S AR bR IR B &K T 0 HT
2L ) 7 5 LR FE LSD-t 6256 50 SNK-g AR 46

12 BRAME LI 2022 4 1 % 2023 4F 6 /LT
[ Rh K 2 I8 24 526 5 5T

1.3 M# B M. CCK-8 ik & (75 5. CTCC-071ES,
CTCC-M006, G % ¥ K A MR 2 W ); VEGF165( 1t 5.
UA040019, M 5t ZH A H] ); BMP, Trizol 37 ( %45
A-01K99647, Invitrogen, i CHIAAFRA R ); BIOG Jx i 3%

5670 | SIEEL TIEHE | 8288 | 55355 | 20245128

By (555 31011, WINEARBAARAF ) DOGHLEEF
PCR ¥ ( %% Rotor-Gene 3000, LiF4ATHRAT ); 4
ZURE (5. APOLLO76, LiEAICZEICAHRAF] ); Bradford
EAERERAE (%9 R21252, Bl HARA A );
VEGF165 $ifh ( $35: orb1715761, BN EEIFHRA A );
BMP-2 {4k (155 YI14459, LifF—3EAH R/ ); GAPDH
PUpk (185 : GTX100118, PRIk A PR A =] )s ECL A
WA (0295 3502, L XARAR ) BEFA (545
SpectraMax, FFEMEATRAF ); DAPI( £%'5: HB21606yy,
IR RAE ) SRS (A5 QlS-scope, kT
Quantum fFRA A ).

14 F¥edrik

1.4.1 405 F%  JE 48 ] DMEM(Dulbecco’s Modified
Eagle Medium) 5 5%, URIIARFR /340 10% FBS( JIG 4 I3 ) F1 1%
PUAERIBEY), BAMREFRTE 37 C. &R 5L 5% CO, [1kF
FRT, HFEMANEEEE R 80% B ATHEART %, KM
=R, RN REAT S SRR .

1.4.2 B ERCE AN B R A N T R AT
PA 1x10° L™ [ 40 oA FE B2 Fh T 24 LR, 4L 100 pL, JIA
400 pL BRI T RS E 12 h 5, W3R R 4 i
TN —AN 55 A R AR R SR AR P I SR A A AR
H 5% CO,. 94% N,. 1% 0,, 4IRS {R#rdE 37 °C, fEHR
AR R IR 6 h DUBER A IR ST, AR5 K U Hh ks
TR, K dn B RE 7R B H L 8 7R 441k, BRI 37 CL MR
5141 5% CO, B FRAR R AT A 12 h, R4 M b 4T )5 48
1.4.3 VEGF165. BMP bERZNM ™ HUER A5 )5 0 1 4 i,
DA 1x10° L™ [ 40 ok 5 3 1 24 FLAR,  AE4L 100 L, 4331
Y55 A [R) JR EEVR B 1) VEGF 165, BMP-2 [JCIYE #2353 (n
AR5 IR 400 pL), FTEHKE 51508 10, 20, 40 ng/mL,
R 9% 48 h JE USSR T 5 45256 .

1.4.4 Real-time PCR VLA mRNA AT 234 U BRI 20t
Trizol & 77 $2 HUE RNA, BIOG f i 5% il Sz i 5% 45 il cDNA,
SERCE I cDNA 4 f5ARFR ) TE #ike, MR sRiieit, e
PCR J NfA 22 L3R 1. Kf MR RN SRS PCR R4, HEAT
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PCR Y1, MRAETIMBeit, WHEIER) PCR R AR EBLE .
VEGF165. BMP-2 5| ¥)/7 51 )5k 2; PCR e MifEfr W&k 3, Jx
N2 25 TR Je AT Kl o3 A, PATR]—FEAS (¥ GAPDH 1) Ct i A

ANZ, KA 2 AR A R R . qPCR 517 L
A TR

#*1 | gPCR RELIFFH
Table 1 | qPCR reaction system

Hoy &

2xbuffer 5uL

Forward primer 500 nmol/L

Reverse primer 500 nmol/L

cDNA 0.5 uL

ddH,0 Make up to 10 pL

2 | 5149F%

Table 2 | Primer sequences

FEH ]l R/ PNAN TS

I P e A KR T 165 131 5'- AGG GCA GAA TCA TCA CGA AGT-3' 217
Rl 5'- TCA CCG CCT TGG CTT GTC ACA T-3'

-3 5'- GGC GGA CCT GGA GTA CCT C-3' 435
i 5'- GGT TCA TGC GCT GTC ACA AA-3'

-3 5'-TGC ACC ACC AAC TGC TTA GC-3' 126
T 5'-GGC ATG GAC TGT GGT CAT GAG-3'

HIEEREEA 2

GAPDH

#*=3 | PR REERF

Table 3 | PCR reaction procedures

PR M (C) I JiJ FEEZ 4

1 95 3 min 1

2 95 10s 1

3 Primer specific 30s 1

4 2, 3% 39

5 R

6 65-95 & EFF 0.5 CHrg: 55 REFS 5

145 G VAR (kT ORI AH L\ JBE 2 1

B HEAT AL IS R, IR AR IR LR By 1x10° L7, 3%
6 fLAC, AE LA S 100 L, ANNE: R 400 pl,
HiFR 24 h, FIAHML RS2 P R R AR, Bradford 2 E
MR EARSE, REREEARADN, EFS
T (REEIA BEAN 7 E3, KE AR A i I 1) SDS-PAGE it
Ji2 L, BEAT Bk 2> B, K B AF IR 1 BTE A% 2 PVDF L,
P RENBN B W 2 i, R iE T RREs s,
Wil R R eSS AL, 4T VEGF165, BMP Ry P — it
(1 © 200) EEACEDE 12 h, JRREE, RS RERTE U
S5 BRI S AL B AR D I — T (1 1 5 000) N EE
EVRE b, =R E 2h, HECLIIRFIGEM e s R, M5
55 GAPDH LL{E>RFH VEGF165, BMP & [ [N Rk &

146 CCK-8 VA4 MG " HX 48 h JFAE M4, A
[ J5 B2V 2 1) VEGF165. BMP FJG LI 5 77 2 73 il b 3 12,
24, 36, 48, 72 h 5, HUAFINANN, B0 )5 T ETER,
BRI K AN T 48 SLAR P OF R D 1x10° A / 4L,
FEFLIMAKE IR 400 uL, K H BT 37 CIRHE IR b TLs 97
24 h, 58 COK-8 IR G A UL W45, K CCK-8 Bl B 213
IR FRIE R, R TR IR A AR R SR A — )

TINFH R B A ) CCR-8 X771, H4 4 CCK-8 5771 (1) 44t i 35 77
M) 37 “C ARG TR 4R 420 & 4 h, FHEEAR{XAE 450 nm
WK T 20 MR IR OB E, RO, eI
DIEAE/T

1.4.7 DAPIJEAGIN A AR T2 O BRI 40, 2500 )5 Pt b
W, EEANMEHERT 48 FLAR IR Rk E ol 5x107 L7,
FFLYH MBI 100 ple 10% 2 H v A7 i [ 52 41 i 10 min,
FH PBS e 3% il & (0 2 M, 2% ok ik B 1 ] ), 0N 300 L
DAPI Jeif, 7EZ IR T 5% & 4l 15-30 min, { DAPI % 4k}
L4 DNA 254, I PBS YRk 4, K BRA 45 4 1) DAPI Ykl
FH 5% ' 55 e W 4% 9110 % DAPI Y[t gi i, T 2
TR B 0

1.5 FEZUEREF OB M VEGF165. BMP ] mRNA Al
FARIE; OAF R EIKE VEGF165/BMP Ab FE Xt B 41 il
HEFE 0 AN [F) 5 S & VEGF165/BMP Ab ¥ X6t i 4
BT R

1.6 %it¥ 447 KM GraphPad Prism 8.0 #7401t 704, %
WG IEB DA, KA xts For, ZANECRAARIRE N
ZEGIHT, AHIAT P LR LSD-t A 46 B SNK-g K556, P < 0.05
FoRERFRFER L. ZLENGI L O EE R
KNI R ER ST 225 K E

2 258 Results

2.1 B4l VEGF165. BMP £ k4 %

2.1.1 VEGF165, BMP-2 mRNA [(J3¢i5 S@BERTAILL,
J& % 4 i VEGF165. BMP-2 mRNA % ik & i 3 R {IK (P <
0.05), WE&4. E1.

4 | BIRAIERBHBETLEAREKETF 165 REESLEEH 2
mRNA FRiX (xts, n=6)

Table 4 | mRNA expressions of vascular endothelial growth factor 165 and
bone morphogenetic protein 2 in osteoblasts before and after modeling

I} [i) I P B AR K H - 165 HIESKEER 2
AT 1.00£0.00 1.00£0.00
ey 0.58+0.07 0.6340.08
tfi 14.700 11.330
P1H <0.001 <0.001
— 1| AR RS MM R
K [EF 165(VEGF), BASLXEEA
- 2(BMP-2 )PCR E8 3k [E
Figure 1 | PCR electrophoretogram
of vascular endothelial growth factor 2
GAPDH

165 and bone morphogenetic protein in

TR et osteoblasts before and after modeling

2.1.2 VEGF165. BMP-2 FRMEKIE SEEAIMHL, @85
FCE A AR VEGF165. BMP-2 25 (3£ 1A & 2 & B4 (P < 0.05),
s, 2,

2.2 R 2 RE VEGF165 & BT BB 40 it & M 6 3ok
221 FCEHNBIEEE R g i s R B 5 VEGF165 Jii Sk
FE (7w B . =y (P < 0.05), DilEk 6, [ 3.
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=5 | BIERIEREABLEAREKEF 165 REESLEER2 &
A&RIE (xts, n=6)
Table 5 | Protein expressions of vascular endothelial growth factor 165 and
bone morphogenetic protein 2 in osteoblasts before and after modeling

I i) ML N AR T 165 HRARERA 2
AT 1.55:0.14 1.6420.15
A 1.05+0.08 1.17+0.11
t 7.596 6.189
P <0.001 <0.001
2 | EERIERE ERMENE
VEGF165 sk K EF 165(VEGF), BESEE
&A 2(BMP-2) EAFRIKAIKE
BMP-2 30kp Figure 2 | Electrophoretic expression
of vascular endothelial growth factor
GAPDH 36kp 165 and bone morphogenetic protein

2 in osteoblasts before and after
modeling

AR

F6 | TRIREREMEANREKETF 165 A IR B MATILIER (xts, %)
Table 6 | Proliferation rate of osteoblasts treated with different
concentrations of vascular endothelial growth factor 165

I PR R A R

KT 165

24h 36h 48 h 72h
10 ng/mL 16.55#1.01  23.79%1.34 39.88+2.41 45.4243.65 53.54+4.72
20 ng/mL 25.66+2.02° 34.74%3.33° 48.97+3.40° 63.22+4.64° 75.066.73°
40 ng/mL 36.77+3.34%° 48.33+4.56™ 60.54%5.67" 74.33+6.71%" 85.34+7.84%
F1H 9.881 7.472 5.343 7.386 6.413
P{H <0.001 <0.001 <0.001 <0.001 <0.001

FVE: 5 10ng/ mLAfLL, P<0.05, 5 20 ng/mL AL, °P<0.05.

™ g »

ng/m!

& #0ne/mt ab *® a EyE: 5 10 ng/mL L5 N 2 A=
£ 6 b : KT 165 AL HLAALL, °P<0.05,
o ® 55 20 ng/ml 1L Py 1% 2 K 6 F
a 165 AFRALL, °P<0.05.

20

0
12h  24h 36h 48h 72h

3 | MEREEKRET 165 IR 5 MK B AiEsE R
Figure 3 | Osteoblast proliferation rate after treatment with vascular
endothelial growth factor 165

222 FCEAMIET RE AR TR VEGF165 i K
JE (K7 e W 4 B4 (P < 0.05), WLk 7, [El 4.

F7 | FEREREMEAREKETF 165 LIBR B MADHTE (s, %)

Table 7 | Apoptosis rate of osteoblasts treated with different
concentrations of vascular endothelial growth factor 165

A P R AR KB 165 T %

10 ng/mL 31.534#3.11

20 ng/mL 20.86+2.13°

40 ng/mL 11.65+1.47*

FAE 6.934

P1E <0.001

FyE: 5 10ng/ mLAHLL, °P<0.05, 5 20 ng/mL AL, °P<0.05.

2.3 REVRZRE BMP-2 4k 32 3t 5%, B 4m L& 44 %0k
231 ECEYNIRNEEE  E GRS TE R BEE BMP-2 i EIKIE
W Ft v B e A (P<0.05), L¥ 8, [E 5.

5672 EEL TIEHE | 5288 | 55355 | 20245128

[3E: AH 10 ng/mL; By 20 ng/mL; C 4 40 ng/mL. F-E4mE 2%
W& M4 P R AR K TR F 165 J5 iR 5 119 T s i B 2 AR

B4 | MBEREEKET 165 MLERBMIAT R (DAPI 18 )
Figure 4 | Apoptosis of osteoblasts treated with vascular endothelial
growth factor 165 (DAPI staining)

®8 | TRIREBREFHSLXEER 2 LEBEHEMEER (xts, %)

Table 8 | Proliferation rate of osteoblasts treated with different
concentrations of bone morphogenetic protein 2
BIEEKE  eE A g i %
HA2
12h 24h 36h 48 h 72h
10 ng/mL 16.47+¢1.23  20.54+1.39  36.32+¢2.90 45.95+4.02  54.29+5.06
20 ng/mL 28.51#2.49° 40.01#3.96° 53.91#4.66° 68.074£6.55° 75.25+7.24°
40 ng/mL 37.5243.06° 48.79+4.37 68.5246.13" 76.52+7.18" 86.27+8.36™
F1E 10.620 11.360 7.850 7.050 5.812
P <0.001 <0.001 <0.001 <0.001 <0.001
FE: 5 10ng/ mLAHEL, *P<0.05, 5 20 ng/mL ALk, P <0.05.
100 10 ng/mL ab

ig ng;mll: ab
_® neimboab @ EIiE: 5 10 ng/mL BB K4
xX
g % ab 2 A2 4b HAH L, °P < 0.05,
w P2 520 ng/mL BB REEA 2
- a

LbFEAREL, °P<0.05,

20

0
12h  24h 36h 48h 72h

5 | BESAEER 2 LEEREMAEERE
Figure 5 | Osteoblast proliferation rate after treatment with bone
morphogenetic protein 2

232 BCHMMEAT ACE IR TR EEE BMP-2 K E
[t v i B S PR (P < 0.05), L3 9, [E 6.

®9 | TRIREBREFHSLXEER 2 LEBEHEMEATE (xts, %)

Table 9 | Apoptosis rate of osteoblasts treated with different
concentrations of bone morphogenetic protein 2

HHEREEH2 JHTIH

10 ng/mL 30.88+3.47

20 ng/mL 25.51+2.09°

40 ng/mL 13.46+1.35%

FiH 3.247

PE 0.008

#vE: 5 10ng/ mLAHLL, °P<0.05, L 20 ng/mL ALk, °P<0.05,

FE: AN 10 ng/mL; B 4 20 ng/mL; C N 40 ng/mL. BB 40 T2
BB B A AT 1 2 0B 1) v o S AR

E6 | BESEZEEA 2 LEERBHATIER (DAPI R )

Figure 6 | Apoptosis of osteoblasts treated with bone morphogenetic
protein 2 (DAPI staining)
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3 i Discussion

FCE I — PR R AR, RN RN,
LR REENMRERZ —, AITEFRNAEK. BEMEH
AP R A A TR R RN L, R BB
e —RENS ELRE A CE R AR P SRR L, S E AR
TR, sk flCR RS E NS, BE S R 40T 4G
RAEVER, HAEEE R E/NE EoatetoR, BENEHA,
LEA 0 BT L, i 200 B3 3o Bl 356 SRR S ST
A, WEHEE RO R . (B EH0E a2
b2 2B FREREE B, S B The s st W
VLRGSR A HERS , B A0 BE S B 2 B ek g, T S 8L
AL RO D BE ER I P T I, B S RE
AR M AFE B VA B oG R, 70 43 B ARR 5 48 i 4 M 11
IhREXT T E i 0ia 7 AR Al B

VEGF165 1 BMP J2& i Fift 5 -5 41 44 5 A1 F A 25 D) A o
FIE T, VEGF165 nJ i il fig 3k 1 & 2 AN $2 (14 S 7
B, AR A, R s B R A
BMP U T 2 34540 A 52 17 434k B 4 M R A 2, ok
Wt ST A A, [ IR T SRS At A5 S RN AR A 2 1
AN, nTE] 7S BT A0 A i TN, (R B A
FA PP SRRk, VEGF165 Al BMP 78 5B 4 i i1 5
A7 R T 248 8 E AN 2 RN RIGE, —
TURF 78 & B, VEGF165 I BMP 3 1 3 AH o< {5 5@ i, i
R A R TSR T AR R B AR Ak, JRECEE T E S B
AW FE B, VEGF165 Al BMP ] L8 fif-i 8 7] 78 i 1 41 i
R EALER B S, BT AL B R g E S
] P27, muk T L, VEGF165 Al BMP 78 B H 40 15 4% 1 15 5
ML EP R ETER, #2558 VEGF165 F1 BMP
TE R A0 M A5 018 52 R BV AL, G BT 487 B 4 M 4
BRI TS, TERBTIIATT NG, I A KR R E T
PO AL .

A T SR A0 P R A A AR e — el 4D 4T 45495 S 56 A
B, ] F 0 TR A T SRR R SRR R AR R R
A, LTS ASFEMRY SRS (R . R A R
SFURCE A BB R A, AVEAS VEGF165 AT BMP Xof 1 4 i
Biirsem P, s R EOR, ST, RS ReE
i VEGF165. BMP mRNA K& & I & [ Kk 2 i 35 TR (K.
X5 PR T R, P VEGF165. BMP 5 Rl
AR, P RE AR : BIRE T, 298
T 2 R WAL 2 N 25 L DR R R B SR, AT 3 )
VEGF165 Il BMP (17~ AL FIURE I A I SRR i, 51
RAE L, T AT LA VEGF165 il BMP [y 3Kik, IfF
I IEWE TIRE; MAMII AN T 2 R A o8, 520 VEGF165
A1 BMP 45 516 T LI S 2k g A, S 3L
HAmH TR

PR EE BIE BoR, 4l i 36 5 R B % VEGF165 Jii &
WSE T R T, P TS B VEGF165 Jit &k T

e T H S B AEG s B A B 5 e Bl 5 BMIP-2 JT 59k B 1
T W T, VTSR BE S BMP-2 J Bk A T T B
BRAK. X5 T AR PO S ocaRaE B pmE st AL, W
VEGF165. BMP i sl 4 a1 A R4 EH,  H 2R EAK
WE. S HT R AT RE R OfRREIME A B VEGF165 /& —Fh
SR AR LA A PR T, BB R BT I 1) T BRI LB 3 o
1038 AR et T B A8 5 Ik R v S R AR R AN A L E B 2 A2 X
AR E I, R AR 1 VEGF165 [ 42 A m DL b i 4 A
FS, SO LA AR 200 ) TR AL, g TR kA A5 R 4
JORTE T, OAEHERCE 434k : BMP & —2RSCH (g i 414
T BORH BCE 40 B A A A 5 50 -, AR PE BMP R B2 4 AT D
M ECE 40 BMP R, M (R ik L B A Ak, R
g HA M E R AE S O 4E: VEGF165 Al BMP
HAT DL HE AR i 5, AR IR E VEGFL165 HT BMP 1750 A A
TR R AU B 3G B RE ), AL BE R AT 4 R
Dk H MBS R @Hu % AEH: VEGF165 Fil BMP #f A
H—EMPRER . BRSSO ROV H H P HE A 4
FT-RBEIR, Fesmm g A IE S, MR VEGF165 il
BMP ({4 iy DL 28 0E S B, Ml A T, AT AR5 45
A5 B A PR PR T

Z5 L Pk, VEGF165. BMP 7E R4 5 S0 e H 4 M 45 £
k315, VEGF165. BMP AbFE 5 ik FE (KM O MK T B &
FURCE A, 8 VEGF. BMP X B4R 5 AE R 4 i 45
i R ER, X E8gs 9Bk 2 A s A A 45 1 VA
JPIRAL T B BB R T vk . (EUCAF FAAFAE — 2 RBR 1,
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