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(=] HIY W5Eis N A KT (vascular endothelial growth factor, VEGF) Fll§% b A4E K K T
(transforming growth factor-g1, TGF-B1) A9 Pl [A] 4 FH XJ 4 & 46 (8] 78 5 T 21 4 ( bone marrow-derived
mesenchymal stem cells, BMSCs ) il &5 7L HUZ 0 LRI REAIL . Jiid Wi s 4 410 BRZH IR
FR f: (adeno-associated virus, AAV)-VEGF 21  AAV-TGF-B1 4 F1 VEGF + TGF-B1 2H ., ZFHil kil i
BB, 43 B B 32 IR BMSCs, 43 51 #4 i AAV-VEGF F1 AAV-TGF-B1 k5 24 %% ¢ BMSCs, Western blot
R 45 A L VEGEF [TGF-B1 B8R I 3RIE o Tt A M A I 4 i 5 7155 B, CCK8 A 101 248 it 144 5 i
73, Western blot 6 542 41 b5 SOX-O | I B J Rl A 1 SR MH A 35 , DL e P38MAPK {5538 [ AH ¢
[ P38 MAPKAPK2 1 HSP27 f9553k. T A P38MAPK {4 5 B 3] SB203580 Fikh i BMSCs , £ il
VEGF F1 TGF-B1 Xf BMSCs #4584 I8 1= . 43k S AH G EE RN 2, &5 VEGF F1 TGF-B1 ] jii it
575 P38MAPK {553l g% | BMSCs 1=, {2 ik BMSCs W48 , I [m] K ha iz 40 M Ak, BAE LU [RIVE AT
SO . W] P3SMAPK {553 % nl )2 ¥ VEGF H1 TGF-B1 X BMSCs 3 51 43 1k 68 J1 (1) 4€ 2E 1 FH o
45 VEGF 1 TGF-B1 iy bp[EI/E FHRENS 3 BMSCs 1 58 173 AL B RE 77 , & i J6e I 2 11 R 2 1 SR 45 4
IAPFE T 2235 , DT ARR SE 1 A8 A (] 4k A48 52 R
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Synergistic effect of VEGF and TGF-B1 in osteogenic differentiation of rabbit bone

marrow-derived mesenchymal stem cells
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[ Abstract ]| Objective To investigate the synergistic effect of vascular endothelial growth factor
(VEGF) and transforming growth factor-B1 (TGF-B1) on osteogenic differentiation of rabbit bone marrow-
derived mesenchymal stem cells (BMSCs) and its possible mechanisms. Methods Cells were divided into 4
groups, i. e. control, adeno-associated virus (AAV)-VEGF group, AAV-TGF-B1 group and VEGF + TGF-B1
group. The bone marrow was extracted from rabbit femoral trochanter by puncturing and BMSCs were isolated.
Primary-cultured BMSCs were transfected with AAV-VEGF and AAV-TGF-B1 adenoviral vectors,
respectively. The protein levels of VEGF and TGF-B1 were measured by Western blotting. Cell apoptosis was
detected by flow cytometry and cell proliferation was measured by CCK-8 assay. The expression of nucleus
pulposus cell marker proteins (SOX-9, Collagen Il and Aggrecan) and P38MAPK signaling pathway-related
proteins ( P38, MAPKAPK and HSP27) were measured by Western blotting. BMSCs were pretreated with
SB203580, a specific PBSMAPK inhibitor. The effects of VEGF and TGF-B1 on the proliferation, apoptosis,
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differentiation of treated BMSCs and associated protein expressions were measured. Results VEGF or TGF-

B1 inhibited BMSCs apoptosis, increased BMSCs proliferation and promoted their differentiation to nucleus

pulposus-like cells through P3SMAPK signaling pathway. Moreover, these effects were reinforced by synergistic
action of VEGF and TGF-B1. Inhibiting P38MAPK pathway reversed the accelerating effect of VEGF and TGF-
B1 on the proliferation and differentiation of BMSCs. Conclusion VEGF and TGF-B1 synergistically enhance

BMSCs proliferation and differentiation, elevate the expression of extracellular matrix including collagen and

proteoglycan, and thus promote the repair and regeneration of degenerative intervertebral discs.
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] 318 A2 9505 15 HE ] 35 2548 fid S N D RE 2R A
Ko EFEMTEHRIE 2B T 6 AN A HER IR 2
TR , T S R B AR RIS (R BL
i ANTE R o — BN HE F] SR AR B S A A ] £
N EZBERZ T 10 40 il AP 3 5 (extracellular matrix, ECM)
MG SRR R A, 2RI ECM & REREAR 15 44
Mg A 4 R FAr i 2220 L ER, TSR
S5 EDNIRYS T AN RS AR R AME ) SR AR PR IR T B
R =AU WF 58 908 B e 7S 5 T 40
(bone mesenchymal stem, BMSCs) fg 4 i 5 1] /iR )2
Aok, &P T AP B A 0 A R
20 PR R R B 5 HL 0 Dy S B A% 4 ( nucleus
pulposus cells, NPCs) , I % #EBEAZ 4N A9 2L W) g
A& W E 4 K KT (humanvascular endothelial
growth factor, hVEGF ) F1 %% 4k 4 K A T ( transforming
growth factor-B1,TGF-B1) HA Wr[EIVE R, vl #4 hniE 17
PEME S A e PR 1 B JRA 08 . 7Rl R
JIMER , TGF-B1 g4 i BMSCs 5 iU H R WA I
T SR RE ), V53 BMSCs 1] NPCs 36" o 4Hl g
B & N 2 A K B T (vascular endothelial growth
factor, VEGF ) Bl ief %% 5% P 1~ 9 I 15 % ] BMSCs 1)
S o ERIET VEGE Rl TGF-B1 (bR 1 At
BMSCs 734k (14 52 i i /0 DL A8 . A BIF 58 L) A BMSCs
SRR 2R AR, B L IR AH DG 9% B (adeno-associated virus,
AAV)-VEGF I AAV-TGF-B1 [ & 2k , %1 VEGF
A TGF-B1 Ay B I FIXS BMSCs 3458 | 73 B 52 1 K
FCRTRERIHILAR | LUSA Ay HE 8] 43 18 78 PR 590 174 200 it A% A
TRYT PR LIS SLA

1 RS

1.1 33 R A4
3 JE U il R T U R P 2L R R, M R

1.2 ~1.8 kg, I WL SR SO IR
I35 W T4 7Y 223 2>\, DMEM/F12 55 37 520 T
HyClone 23w, i 44 AAV-pSNAV Il [ 1134 T
], pcDNA3 ( + ) -VEGF Hl pcDNA3 ( + )-TGF-B1 J&
B IR TR th AR 5256 % PR A, CCK8 37 &1 T Sigma
NHE, Pt AN VEGF, TGF-B1, SOX-9, Collagen I .
Aggrecan , P38  MAPKAPK2 , HSP27 # B-actin —$iT &
HRP FRICH) 50 B P00l T A st i B AR HoR A IR
23T, SB203580 W T MM AR BR A 7, 226 )
BRI T 9 E Andor 23 w], CO, K5 7246 W T 56 5
Thermo 23], BERSUGE UG T3 [H Bio-rad A7,
1.2 BMSCs #4 &3 7~

R GURIE e T XU 5 5% 1AL B, 16 5 &
BESF R B BE % T AL S mL 7o 5 10 B 6 R
1 000 r/min B5.0> 5 min J5 WA ULTE, PBS B & 15 vk
2 0, 8 10% iR 4R INE ) DMEM/F12 3% 57 354 R 41
MR 1 x 10°/mL, 57 B4 A 4015 3390, T 37°C ,5%
COL MR EE ) A5 T 4535, 48 h 52 b4, 1 40
I3 90% e a5 1: 3 LL LA, LhG 4 3 RitttT
1R A R A, 18] 3 S B UL AR 45 L 4B TR S, 5 3 AR
2 FH 0T BERI A L S
1.3 AAV-VEGF %= AAV-TGF-B1 s & # 4k 8949 12

Fo kb Je B 540 4L 22

AAV-VEGF Jiff 5 2R i #4 2 . LA & VEGF 4
J#31 % peDNA3 ( +)-VEGF FukL A BEAR 41, il 5
). 5'-ATCGGAATTCATGAACTTTCGCTG-3", T i 5|
. 5'-ATCTGTCGACTCACCGCCTCGGCTT-3', PCR ¥~
AR A EcoR 1 A Sal 1 Y17 1) DNA Jr B,
EcoR 1 #1 Sal 1 [R5 XU Y] PCR ;=¥ Al i 75 2k 4
AAV-pSNAV % T #2540 M DHS o, 55 R
FPfe BB % VEGFE J PR i Ji i B 2535 2K AAV-
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VEGF, AAV-TGF-B1 B8R 1A 4 I 5 AAV-
VEGF #A[RIP 7 47, HUR 3 R4 R 47 BMSCs,
5 x 10* /L4l 96 FLAR , BEK 4 AT 70% ZE AT K4
W15 4 41 % B« BRI G Tt B 7 25 2R AAV-
VEGF 41 ; il % ¢ AAV-VEGF 5 8 3% 15 1K
AAV-TGF-B1 41 . FdifE Ye AAV-TGF-B1 Jlfs 5 % ik
M VEGEF + TGF-B1 4. [A] i %% Y AAV-VEGF A
AAV-TGF-B1 B geikaliif . % 4y i v 2R 5 1)
FAANNE, K5 R 72 h )5 B E B AR AT A
1.4 Western blot 4 & & & ik

W45 4l BMSCs, JilA 0. 25% [ & A H LS,
FH PBS SZ PG UEANM 3 . JIA 65 pL RIPA 4fijiiy
%W, SDS-PAGE HLUK /- BI R H . LIRSS R 5
BRI FEF 5% MR 0k = IR B 1 h, I ARG RS 1 000
fER Pt VEGF [TGF-g1 .SOX-9 Collagen 1[I | Aggre-
can, SOX-9 | Collagen 1[I | Aggrecan, P38 MAPKAPK2 |
HSP27 il B-actin —$i,4 CHEELR, IMAHR RS 000
£ HRP FRic AP R 90, FIRFEE 1 he X LR
BRI , 25 5% H Image-Pro Plus 403, DIH W HE 5
W2 B-actin AR FE (A HUAE R 88 1 O AH XS 35 5
1.5 AKX e AR A e 8 o

s SR 48 h J5 1454 BMSCs, H 4 CHid (1) PBS
PRI 2 WK, A 0. 25% BT Ak, W 5 fa s i A
0.5 mL 1 x Annexin V 454 2% bk, IKE B O )5 H E
8, 73 INas &2 0 10 pL F1PLS L JRiRA], 737 C
WEOEER 30 min, FEFAAIAY R EUL P 488 nm
RS 530 nm , K0 A0 JH -5
1.6 CCKS8 #:im| 2m fe 38 74

EEYLIRARRE 48 h T AR, 1 x 10°/FLAH 96 fL
M, B T AR =47 H5 57 0.24 48 72 96,120 h J5, 45
WIANA 10 WL CCK8 7,37 C UKL ® 2 h, R
A 450 nm AESEHEFEE(EL D(450) ], B4k 3 R
FL, S 3 YR, 1A AN B AR A AR, RO i 2K
1.7 SB203580 422 BMSCs

FH P38MAPK [ 445 5 B 71 SB203580 b FHAS 3 4t
A A BMSCs 40, 730 4 41 % IR B g i
SR REAS3UA; VEGE + TGF-B1 41 : [Rf4% Y AAV-VEGF Fl
AAV-TGF-B1 J %7 ; SB203580 £ : #l1 1 71] SB203580 J1]
DMSO )5, A K: 772 He i B 22 10 pmol/L 751 T 7
4 1 h J5, 76 DMEM/F12 k5 3t ip B5 %%, VEGF +
TGF-B1 +SB 41: H] 10 wmol/LSB203580 T-WiZififi 1 h
J5 e AAV-VEGF 1 AAV-TGF-B1 [t 2 2% (4 3] #1
HFFBUG M. MR E 3 ANESL, 53 K

1 YRR, VAU 25 A 240 e R IT T 1) 7 2 i 5 4% 4 4t
HHETE , T R AR
1.8 %it oM

K H SPSS13. 0 Gtk it i Rk « £5 R,
TTHRRIZR T 25504, P <0.05 FoR 25 A 527 3L,

2 HR

2.1 JgJAm A& B AR AAV-VEGF fo AAV-TGF-B1 #9434
L

55 3 X BMSCs 4l Jif 9l i3 7 2 14 AAV-VEGF #il
AAV-TGF-B1 Jp 5| Bt Y FNILAL YL J5 , AR SEEE 7 48 h,
3R BUEE H . Western blot 731 718, 555 B4 AH
ke, VEGF f£ AAV-VEGF #1fil VEGF + TGF-B1 2 {3
KRFETE (P <0.05) ,7E AAV-TGF-B1 4P B 3
54k, TGF-B1 1Y ik 7 AAV-TGF-B1 41 Fl VEGF +
TGF-B1 4 h BE T (P <0.05) ,7E AAV-VEGF £ rf
ToHI AR (B 1),

1 2 3 4
VEGF(47x107)— [ Sl s Sm——

TOF-B1(44x10°)— [m— — — —
B-actin(43x107)— - — — —
1: 34 #8482 . AAV-VEGF #1;3 . AAV-TGF-B1 #8;4. VEGF +
TGF-B1 41
B 1 Western blot #:illl BMSCs &1 VEGF #1 TGF-pl H)&EH
RIKKFELLE

2.2 AAV-VEGF #= AAV-TGF-B1 # % 4-1¢J5 2 BMSCs
E) R RS D A

TEE) BB N LSS Al BT 25, R 5% YL ik
BRI BRI B B ) 72 T T A 2 KR IE , 8
hE M., MYy AAV-VEGF 1 AAV-TGF-B1 [
BMSCs 4 % BE 3G I, H. 23853 240 M e KA 191 48 B
RIEE JRTE FASBINIE 2 | 7640 N i v defr 2 m] 0
SEEEMT A% . X PR ILRAE AAV-VEGF F1 AAV-
TGF-B1 AL YLy BMSCs 2 iftd H o8 i BH &, 2 fif 25 45
RIS R R = ) [BE SR EE A SR 4 . DT
HRZH 2] poph e Yy L v VEGF + TGF-B1 41, 21 i iz
P IR, /e 4 it g 3 (&1 2)

2.3 AAV-VEGF #= AAV-TGF-B1 2+ BMSCs %1 fitL 7 =
RG]

TSN AAG I BMSCs 4 06 T4 B0, 5 %) B 40
ok, Bk e AAV-VEGF il AAV-TGF-B1 [ BMSCs
T8> (P <0.05) , VEGF + TGF-B1 4H i) BMSCs
LA TR BB A Y 2 B SRR (P < 0. 01,141 3)
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A: 584838 AAV-VEGF #41;C:AAV-TGF-B1 #8;D.VEGF + TGF-B1 48
B2 fERRRENEEE BMSCs @RS

1051- 105_!
3 3 B
— 10! 104-! . | SNk
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Annexin V @ Annexin V
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Annexin V Annexin V

A xHP828 ;B AAV-VEGF 41;C; AAV-TGF-B1 41;4; VEGF +
TGF-Bl 41
3 HRXMBIAN AAV-VEGF #1 AAV-TGF-g1 % BMSCs
0 B E T B B i

2.4  AAV-VEGF #= AAV-TGF-B1 %+ BMSCs 4m 3% 5t
IR

CCKS 6 I 24 it 38 5 175 000 ' 78, 5 %) BRZH A 1L,

AAV-VEGF 21 . AAV-TGF-B1 41 f1 VEGF + TGF-B1 £ 4

HXEFERE 11 B & THiE (P <0.05) ; Hh5E 4L AAV-VEGF

1 AAV-TGF-B1 JFHL ) 41 g HE B pd % e AAV-VEGF FlI

AAV-TGF-B1 (44 FERE A g &5 (P <0.05,1814) .

| -=-AAV-VEGF 4
——AAV-TGF-B1 41
| =+ VEGF+TGF-B1 41
a

BMSC 474174k
—_ (3] W N W N ~

S

24 28 72 9% 120
I (¢/h)
a: P<0.05,5 f4 3 k4
4 AAV-VEGF #1 AAV-TGF-pl % BMSCs A5

gEAL

2.5 AAV-VEGF #= AAV-TGF-B1 %} BMSCs %1 ftL 5%, &
RG]

Western blot £5 5K 1, 5% A AH [, SOX-9 ., 1l
TR Ji 1 R A SR 11 #3576 AAV-VEGF 411 AAV-
TGF-B1 ZH4 i34/, VEGF + TGF-B1 433k i E T+
(P <0.01),VEGF + TGF-B1 £ ik W] i & T AAV-
VEGF 4 #1 AAV-TGF-B1 4 (P <0.05,/45)

SOX-9(65x10°)—
Collagen Il (190x10*)—
Aggrecan(200x10%)—

B-actin(43x10*)—

1: #8202 AAV-VEGF 41;3; AAV-TGF-B1 41;4; VEGF +

TGF-p1 41

5 Western blot # 1l AAV-VEGF #1 AAV-TGF-pl 3¢
BMSCs 4R AR & 53 4L B 5200

2.6 AAV-VEGF # AAV-TGF-B1 %} BMSCs g 2 P38
MAPK 4% 5 i % 498 ¥
Western blot £l 25 5 3 B, 5 % B ZHAH [L, P38 |
MAPKAPK2 il HSP27 % 17 AAV-VEGF 4] fil AAV-
TGF-B1 ZHFEA4 BT, VEGF + TGF-B1 41 3535H]
PE (P <0.01), HE & T AAV-VEGF 4 il AAV-
TGF-B1 4H(P <0.05,6)

1 2 3 4

PP38(38x10°)— . - —_—

P38(38x10°)—

PMAPKAPK2(80x10°)— [ ———_—
MAPKAPK2(80x10°)— e S ——

PHSP27(27x10°)— '

HSP27(27x10°)— —-—ﬂ

B-actin(43x10° )— ————

1. 5482052 AAV-VEGF 213 : AAV-TGF-B1 4234 VEGF +

TGF-Bl 41

6 Western blot #ill] AAV-VEGF #1 AAV-TGF-p1 ¥
BMSCs Zfff1 P38 MAPK {5 5@ EAT
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2.7 SB203580 F # AAV-VEGF #= AAV-TGF-pl xf
BMSCs 48 fieL 78 1= 49 %5 &)
AR 7R, 5 VEGF + TGF-B1 + SB 4

AHEE, VEGFE + TGF-B1 2 4 i =B WR#IK (P <0.05) ,

1M SB203580 4 AN 1= 2 E 1 (P <0.05) (K 7).

010> 10° 10* 10°

010* 10° 10* 10°
@ Annexin V

Annexin V

010> 10° 10* 10°

Annexin V

010> 10° 10* 10°
Annexin V
A58 B: VEGF + TGF-B1 41; C: SB203580 £1;D: VEGF +
TGF-B1 +SB 41
BE7 HstpA N SB203580 FH AAV-VEGF 1 AAV-
TGF-pl1 F:t33 BMSCs 4R #I 240

2.8 SB203580 F it AAV-VEGF #= AAV-TGF-B1 ¥
BMSCs 4m fiee 34 78 649 % R
CCK8 #u ] BMSCs #fi g iy 34 715 L K B, 5
VEGF + TGF-B1 + SB 4 4H I, VEGF + TGF-B1 £H 4 ifd
WFEREHT (P < 0.05), i SB203580 £H 4 ity 3% 7 |4 1Kk
(P<0.05)(H8),

8 ——xfhaz
—#= VEGF+TGF-S1 2H
——SB203580 4
[ —+— VEGF+TGF-31+SB 41 a

[=))

a

BMSC 145414k
N

[\S)
T

24 a3 7 % 120
Hsf ] (¢/h)
a; P<0.05,5 VEGF + TGF-B1 +SB 4a}b4
8 SB203580 F#i AAV-VEGF #1 AAV-TGF-B1 % 3¢
BMSCs £ B 3 58 B 22 1l

2.9 SB203580 T# AAV-VEGF #= AAV-TGF-B1 53k
B AR E W BB IR G F kR
Western blot ¥l 85 1E ilibpn ) SOX-9 | 11 Y Jig

JFURN R 2k, DL K PP38  PMAPKAPK2 Al
PHSP27 [ #3k 877, 5 VEGF + TGF-B1 + SB 41 H.,
VEGF + TGF-B1 & XA B (P <0.05), 1M
SB203580 £ H KA B EFEMN(P <0.05,19)

1 2 3 4
SOX-9(65x10%)— — S —

Collagen [ (190x10°)— | c—:_ S_—— —

Aggre(:an( 200x10°)— * — -

PP38(38x10°)— _— . —

PMAPKAPK2(80x10°)— ‘- — -

PHSP27(27x10°)— - -
Bractin(43x10°)— S—"_—————
1:35 884832 . VEGF + TGF-B1 #8;3:SB203580 41 ;4 : VEGF +
TGF-B1 +SB 41
9 Western blot #&ill] SB203580 F#f AAV-VEGF #1 AAV-
TGF-B1 3 EFF AR SR E B E B RIZRF N

3 i

5] B R AR & —FP ARG T IO 18Pk H A 4=
FRFT AR HRRE A ] 2R A B A T A O LA
A 240 L ol 2 Ay M TRURRAE 10 DR IR 52 A IV 95 20 L
RISIRERCN 16T HENE] #5188 B i k" . BMSCs
HA Z b ikae , Ress 5 /1L A 2wz 4n i, 9 2
A4 ECM B Shg , AT AT i) 4 06 52 sk
DRl L L0 BMSCs [ 6 2% 40 g o0 Ak 0 R 16T F AR IR
AR T BIFFE S,

TGF-B1 JZAE ] 5% 215 IR it 2 Hh i) S B R 7,
R — R8N Z IR, B0 R 5 i A e &R
REVIMEAZ—", TCF-BL AL 5k 5 2 (1 #l
TR TR 8, L 5 0 ] 255 40 i 1 A A G
VEGF B4t RE 5 | A HE (7] 285 21 29 wp 7 1045 19 A2 i, 7E
] SE 5 Y 0 T R R A Y L AR S g R
B],AAV-VEGF 1 AAV-TGF-B1 RE{E 3 BMSCs %8 H.
PEE o346 2R BE A 40 i, 9 5., 7 AAV-VEGF FlI
AAV-TGF-B1 Y3t Ye 4] vh & o 8 3%, 15 B VEGF
5 TGF-B1 nI eSS #MElR £HIB AR B R A

T 780 2 Ji A1 1 BB ECM 1Y =38 41 R4y,
JEHEN SRS SRR R L TR R A T
CPYEIRFIBEARL A N 2 dE R S KBRSz R T
B RME R AR R HE ] 20038 0B M L s BE BT S 4 fig
S BFFEF W, SOX-O 7 M ] 25 P AR Hh ke 3 e B A
Mo TERCEIE R, SOX-9 & I i i fy 3 o+ i
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JREE AT T 1 SOX-9 e YUl ] 4% 40 B )5 , 200 34 4 3%
IR | BN R AR R i S AR bl wh R = 7
A K BT, 40 LMPL 2 IGF-177" (GDF-5 ) 45 g o
U SOX-O | T1 78 g J5 AR A, 1 SR 119 3k 2% 3k DA T & 52 M
. AR, Y Bk FE 3 1) VEGE #il TGF-B1
A SOX-9 | I 74 fi Js F 2k B AR 10 2235, SR iF
FLESAHE, B VEGF #1 TGF-1 1) P [R14E FH fik . 3
P 3 PR RS, SR i U R T AT REAE IR
AR A ] 2518 =R A R R I AR

P s, PA8MAPK {5553 fif i iof ek A8 M 18] 2 &
AR I PRI A3 AR 3 R 1 2 3k, S i 2R (1 20
(1R AR A, 7 R () 5 5 B 1) 5 G 5 A fie ke 2 S At
YEFI'® 2 P38MAPK {5 51 % (0% 1M T TGF-8
FRHE A RBENEBD . ALK L VEGF Hil
TGF-B1 [y P3[R/ F B 2.2 I P38MAPK {553 %
H P38 . MAPKAPK2 1 HSP27 i) %1k, #2755 VEGF I
TGF-B1 {4y Y[R /F I 7T B3 3 4 15 P38SMAPK {5 55
% DT 6T R 722 F M [B) B A T8 B2 R . HFE— 20
P38MAPK [ 52 L7 71 SB203580 4b B BMSCs , fig
&% VEGF #l TGF-B1 [ Hpw) /F F X BMSCs 3454 . 731k
SR HF IR IE T, S AESE T VEGF il TGF-B1
S I i P38 MAPK 3 [ 25 [ 1) 635 52 1 BMSCs 1)
sagE A ME

25 b ik, AR5 UESE VEGE Fl TGF-B1 W] 3 £
T P38MAPK {5538 1755 BMSCs R34 5 IF: ] A%
M4, B VEGF F1 TGF-B1 {1t Rl 4E F 7T LA
FHEnE BMSCs WG A4 AL I RE T , 1 1F I i 2 1 D2
RS ECM 1933k, Wi e vER M4 1 18 5
A o ABFFEAAE A KF R T T VEGE 1 TGF-B1
(UM EIVE A2 2E BMSCs [l 6% 40 i 43 AL I VE T 5 75
TEAR RIS gk — 2 B03F VEGF 1 TGF-B1 14 1 [/ %%
o TR g ST A (] BB AR 1 s AL, S
TS B0 PR B i 1) 2B A RN Y T ik, DAY/ X )
YIS0 AR VR, PRSI A I8 b, oA A
VEGF F1 TGF-B1 St fk i) #3518 A5 s Al i 18 5 580
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