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[FEE] B STk Py BT AT 56T 4 (hDPSC) L2171 IR . ik 48
Peidisr 85 5537 hDPSC, il i T N A A AR TG R L1 QL (.55 5 hDPSCo AR BE R Mz Ik P s [0
(R4 0.1 nmol/L, 10 nmol/L . 1 pmol/L 10 pwmol/L]F-T hDPSC, 7E2f5 24 48 .72 196 h il i 41 AE T
R H) £ 8 (CCK-8) 460 40 H 4 58 BE 7 5 76 48 h I i 11 Transwell SEERIM AN MLT R RE J7 o M AS
WA N TI0 14 d 53850 /NS T S 506 00 A0 JE A A 95 100 5 388 3o S BT 5 S R ek S B SR TR 5 il
N (RT-PCR) K 0 A A8 AH OGP 1t 487 P9 1 AR A Rl 32 44 2 (VEGFR2) F i 48 9 j ZE R B (VEGF) 1Y)
FRIENL . SR H GraphPad Prism 8 SR T 22001, R MII5E $53EhDPSC. Jisk
AN ARZE R BN AR R CD29.CDY0 . CD34 1 CD45 235243 511 9 99.90% .99.90% . 0.40%
H10.04%; PG RLEE R B, lUE 7 SAUE R B0 fLas 15 . CCK-845 R mn, X IR 7E 48,72
96 h AR S 2435124 (100.0 £0.4) % . (100.0 £ 0.7) % F1(100.0 £ 1.9) % , S LHTE 48 h I TFIAHE 2
YA 72 .96 h 4% M SEG4H 1) i AR HE hDPSC fHE5Y , 2% 53 B G812 75 X (Fis,=50.1, P, <
0.001; F,,=323.5, P1y,, < 0.001 5 Fog,=253.6, Pos,, < 0.001) , Fe A1 BE 10 wmol/LI, 48 72 F196 h i) 2 ity
HEFR A (119.0+1.0)% . (148.4 £3.5) %1 (140.8 + 1.0) % ; Transwell 25 5 7% , 15 %) B 20 2 %
(5.0 £ L4)AHLE, SEE 21 345%F hDPSC (3B B HAT R #E/E FH (F=310.3, P < 0.001) , SR Mk
10 nmol/L, ZEIFXE M (87.6 £8.3) ; UM AT 14 d )i, /INMEIE U2 045 5 B, &3 19 P4 I 52
B2 55 0 BE AR L I R HE hDPSC/INE B BB L (F vy scs =43.7 , P oo < 0.001 5 F gy s = 19.4,
P i =0.0001) s RT-PCR 25 5 i 7% ,0.,0.1 nmol/L . 10 nmol/L, 1 pmol/L 10 wmol/L 325 2H VEGFR2
B 6 26 3% 4 43 310 9 (1.000 = 0.023) . (1.129 £0.076) . (1.474 +0.101) , (1.285 £ 0.055) 1 (1.213 =
0.160) ; VEGF [ AHXT #3584 74 (1.000 £ 0.026) . (1.211+0.023) . (1.242+0.070) , (1.679 £ 0.043)
F1(1.138 £0.156) , PW T £H 5% FRAAAT HL , 22 396 Ge 2778 X (Frporo=10.43 , Pygrro=0.001 45 F g =
29.87,Puc<0.001), Z5i&  PHIFN hDPSC FY3EFH 4% RN fE ) B — e 2 vEAE .
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[Abstract] Objective To investigate the effects of neuropeptide substance P on the biological
behavior of human dental pulp stem cells (hDPSCs). Methods hDPSCs were isolated and cultured by
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tissue block method, and then identified by flow cytometry and alizarin red staining. hDPSCs were treated
with different concentrations of neuropeptide substance P [0 (control group), 0.1 nmol/L, 10 nmol/L,
1 pmol/L, 10 p,mol/L]. Cell proliferation was detected by cell counting kit-8 (CCK-8) method at 24,
48, 72 and 96 h. At 48 h, while cell migration was detected by Transwell assay. After 14 days of
intervention under angiogenic induction conditions, the tubule formation was detected by tubule formation
assay. Vascular endothelial growth factor receptor 2 (VEGFR2) and vascular endothelial growth factor
(VEGF) which are associated with tubule formation, were detected by quantitative real-time polymerase
chain reaction (RT-PCR). GraphPad Prism (v.8) was used to analyze the data. Results hDPSCs were
successfully isolated and cultured, and the expression rates of cell surface markers CD29, CD90, CD34
and CD45 were 99.90% , 99.90% , 0.40% and 0.04% , respectively. Alizarin red staining results showed
that the osteogenic induction group formed more mineralized nodules. The results of CCK-8 showed that the
relative proliferation rates of the control group at 48, 72 and 96 h were (100.0+0.4)%, (100.0+0.7)%
and (100.0 + 1.9)% , respectively. The promotion of cell proliferation was observed at 48, 72 and 96 h
for the experimental groups, which was statistically significant between groups (Fis,=50.1, Py, <0.001;
Fn=323.5, P <0.001; Fos,=253.6, Pss, < 0.001). The optimal effect concentration of substance P was
10 pmol/L, and with its presence at this concentration, the cell proliferation rates at 48, 72 and 96 h were
(119.0+1.0)%, (148.4+3.5)% and (140.8 + 1.0)%. Transwell results showed that all the experimental
groups had stronger promoting effect on the migration of hDPSCs than the control group (F=310.3, P<
0.001) , since the number of membrane penetration in the control group (5.0 £ 1.4) was less than that of
the experimental group with 10 nmol/L substance P (87.6 +8.3). After 14 days of angiogenesis induction,
the results of tubule formation assay showed that, compared with the control group, each substance P
group could promote the tubule formation of hDPSCs (Fiun wies = 43.7 5 Piraes notes < 0.001, Frupuie 1onenn = 19.4,
Priic tenan = 0.0001 ). The results of RT-PCR showed that the expression of VEGFR2 in 0, 0.1 nmol/L, 10
nmol/L, 1 pmol/L, 10 wmol/L groups were (1.000+0.023), (1.129+0.076), (1.474+0.101), (1.285+
0.055) and (1.213+0.160) , respectively. The expression levels of VEGF were (1.000+0.026), (1.211+
0.023), (1.242+0.070), (1.679+0.043) and (1.138 +0.156) , respectively. Compared with the control
group, the difference was statistically significant (Fypeere = 10.43, Prgeere = 0.0014, Fyper = 29.87 , Pyeer <
0.001). Conclusion Substance P may have certain promoting effect on the proliferation, migration and
angiogenesis of hDPSCs.
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th, R B A hDPSC RELE 8 43 A B VI R A 5 5 A7
FREHAMN B JPEREEEF AR, 24
ik, BEA ZAWETEES RUEW] hDPSC 15 F #i FHAE &
Ry EEANE . SR, A HE S I DPSC
RV BB A B Y, Bl A S R 5

T, DPSC A SIE i 18 52 4 2t H2 F A i it 4k
B A RES e R P - F AR BBk L,
AL LA DPSC 2 3= 1 i - A A o 52 5 IR i 1 2E 18
S HAT B Im R

UTAER, A K IR 7 R 2 ) S5 X0 20 i LA
1 VR R A 0 1 3 52 3 Ok B 22 1 G
XA I R PR A S AR R A R
JE T AE AT AR R SRR g
K P#)J5 (neuropeptide substance P) J& a2 21 Hh i
T R IR IR, S B4 2 20% 1 1l A KR A
AT, b 8T % P2 4y P IHYE . P
J5T B 2T 2 1 B 10 A8 2R A AL R b E A 2P B, 7



FR Ak I s R 2EF T 2 2 (R TR 2022 4F 12 A 55 16 45255 6 3] Chin J Stomatol Res(Electronic Edition), December 2022, Vol.16, No.6 345
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MLRE . BEAN, A WFFTUESE P4 o ml LU 2 s 41 A
AYIG T e 10T U It (RN R EE P4
RO AR A= 2747 R B s AN TR, 2T, 0.1 nmol/L iR
JEE (%) P4 S5 AT LA LR 51 1 24 B A DG 3 A 7
35, 1M 1 nmol/L ¥ £ I U ] DL 75 5 AR i AH OC ik
MFEIA1 78 0.1 nmol/L A1 10 nmol/L ) P 4 Jfi ik
JEFTUR , PN B2 008 5 1 2 AF, T 100 nmol/L AN
1 wmol/L ¥k FEBT MIBEFHAE S I, AL b
FEAE P Y, 3k SEA 716 T 2 i vh 1 A 22 ik P 4 it
25 A RE B A T R RO R R E
SZNE hDPSC (A= W) R MR TS B R M NI R . A
WFFTAUIRTT P4 T hDPSC 3458 | i B A1l
FIYSE ] | Ay it — 20 [ WY o 22 JIK P ) Jo 7 2F i 4
&5 BV B BERE 2R

RIS

— EEMR A

15 2K P 4 (MCE, 55 [ ) ; DMEM 15
FRIE [ AR W H AR (R a0 A RA R |5 Ba4E g
(fetal bovine serum, FBS; ZETA LIFE, 35 [H ) ; #ifig +h
ZER (PBS) (855 RIR AW «w=0.1%%5 iR Y
W 1w =0.25%F M- £ — % V4 £ 12 (ethylene diamine
tetraacetic acid, EDTA) 9§ R 2L Y4 (AL i R IEEFRL
HAMRATE]) ; EGM-2 1557 3 (LONZA |, Fin 1) 5 20 il
THEGA ] & 8 (cell counting kit-8, CCK-8; Jb 5t 2= 7%
PR A BR 2 7] 5 3335 5280 £ (TaKaRa, HAS) ;
Matrigel £ 5 ¢ (CORNING , & [H) ; iU 5597 3
B () AE R A BRA 7] ] 5 PE-CD34  FITC-
CD45 . APC-CD29 Fll PerCP-Cy5-5-CD90 4 {£& (BD-
FACS Aria, 5[ ),

2. A8 AN A (BD-FACS Aria, 3£ ) ; i}
FRA(TECAN, Hij 1) 5 8 8 8 70 5% (Thermo, & )
8O0 Ay 6 BE 31 (Thermo, 25 ) 5 520 28 )6 & &
PCR Y (Thermo, FEH ).

N MRS

L AN BE T A5 B8 5 5555 ARSI T A AN
Vi REAS YR 5T T V8 BE AR K 2 B H ks 12 B 2020
11 H E 202248 A2 18 ~ 30 % (3, 154
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JET2h Ntz BRI E A AR 2/
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G JEHTE , TCTR A5 B 268, 59 SRR 2 mm
() 28 , MUK TE 8 ST Y PBS S8 v il Uk 3 1K,
£ DMEM B3 729 08 A 6 5T 0 29 1 mm? K/ N
He, W5 T FRHUR , A ¢ =20% FBS # DMEM £
FH, To=5% C0,.37 CHF46 T 1535 hDPSC, 77
YA e e s | ik 3] 80% L) Rl G e 1518,
WU 3 ~ 4 AR A T JE SR 5E .

2. hDPSC # FAric 1 %55 - BUFS 348 hDPSC,
WA, 1000 t/min 850 5 min(B5.02F42 13.7 em) , 5
3, PBS HAE, B A FE UG PBS TR, EE 2K,
VAL M B % 10 MmL 545 . (1) X
100 L 4 FE A 5 (2) SEE04E : £F 100 L 41 i
AR P ARSI B EE , A 20 wL CD45-FITC.
CD29-APC .CD34-PE 15 pL. CD90-PERCP-CY5.5 %t
1A, 4 CHROCFREEIE A 30 min J5 PBSVEVE, B0 (=
A ), 35 1Y, PBS HE S LA I 40 At 26 i b
WCYFRIRE L

3. hDPSC B a1 43 AL RE 7 %5 02 - HUEE 3 ~ 448
hDPSC D 2x 10U FEFERT 75Utk b, R4
SEANRETRRLA 2 80% I HEAT 9, XF B AL AR
©=10% FBS [}5¢ & 45 375 i FAUMA BCE 15 545
FrHk B3 R 1 OGRS A 21 K B
RiFRdk, PBSTEVE 31K, 4% 22 T W VA %1 5 30 min,
FBRIE 2 W, PBSTH PE 3K, 4% PBS 58 2 W TS
HFLIMA 2 mLPE R Y gLt E i E 5~ 10 min,
PBSEVE 3 UK, 8 W s ™ AR IR

4. P BT XT hDPSC 3458 g 1 20w < U 3 ~ 4
R hDPSC, LA 3x10°4~/4L 19 %% B 70 F 96 FLAK , 15
I 24 h, FRAN ¢ WG RE I AR 43 2HL (8 75 P o
LR 43 3 A [0 HE ) 0.1 nmol/L . 10 nmol/L
1 wmol/L Fl 10 wmol/L ] i) DMEM 5¢ 4= K5 3% 2 55 77
hDPSC, 1) 5P 3 d B4k 1 IR FRIE . 00l T 1%
JE A5 24 .48 (72 F196 WK 5 SR FEM |, R FLIMAS
10% CCK-8 7AWk 1 DMEM 3535 45 100 wL, #4514
TR FER I E 2 h, BEAR SO 3K 450 nm A4S
W SCREE (AH, B2 5 A FAT4L.

5. PP A hDPSCiE RS BE I 52 - HUE 3 ~ 4
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R hDPSC, H HLIH AL , 1 000 r/min %35 2505 5 min (55
LA 13.7 em) , 35 3, AN 13 B985 IR FE
T KM% B R A 1}10° > /mL, B 200 pL
2T Transwell B 1) = H . LI HAE T = o7
B A 6] He B P95 (0.1 nmol/L . 10 nmol/L
1 pmol/L F1 10 pwmol/L) A AN 55 IfiL 1 15 77 L 500 L,
Xof REZH AE R 2 A SRR FR AN & I35 B 5 2, 5
W5 FAT4L. 48 hF FidiaRdk, PBSIEUE /s
R 4% 2 T W BB T 2 30 min, 772 R H
1%, PBS V5 VR 12 U0 TE 0.1%45 S YL b 1 h, #4232
D, AR ER e it = R 40 i, 75 U
41 PC 5 rp o FEHLIZE S S ILEFHA IR (X 100) , 715040
[ G A I 5 W = TS

6. /INETE B LSS P 4y % hDPSC AR 1L e
FIBIEE U 3 ~ 448 hDPSC LA 2x10°4N /AL Iy %
BERTFSFLAR PR35 24 b, FR40 i sE S0 EE IS FH T0F
8o (DS : & A AR P (0.1 nmol/L.
10 nmol/L . 1 wmol/L #1110 pmol/L) f) EGM-2 15373 ;
()X HRLH A& PR EGM-2 15 3 5L, 4083 d
PR 1 RKE RIS LA BIFE_ LR A T R
14 d, RSG5 AT/ INETE USSR o S0 — RN LM
B F  Matrigel I TG HE Sk 7E 4 CCOKFE N T2 .
SEES I AE VK £ 1 DL 10 wL/AL AR FINA Matrigel i
F R M 2B R, 37 CHEFFICE 1 WS W5
14 d £ AL AI A L 2 1O*A~/FL 1 200 B 2 132 33 o 2H 42
TEHIE T ,37 CL0=5% COKEFAEFR 6 h, 55 F
SR (X 40) , 3BT BNV A BE RN 43 S i B8

7. SIS R i R SR 3R G W4 IV (RT-
PCR) K6 B 1045 FH DG 3 PR 9 38 - S IR I8 7 6
HP AR 2D SR A o3 2H AT A A b B I 5
T U5 B9 55 14 K AH H TRIzol 24 i 240 T, $2 HUE
RNA . F2 1839 5 5350 57) 2 Fl1 SYBR-Green 447
BB E TR R L N B2 A K AT (vascular

endothelial growth factor, VEGF) R I 2 A K
F 3 1A 2 (vascular endothelial growth factor receptor
2, VEGFR2) mRNA Y I5 15 8L, LA GAPDH /E N
Z 2 RIS FE DR B A ek i . H SER
SIS 1

R SEMPOLE R G HEHE RS P51

LR 4B ElE Lzl

VEGF 1E1]:5-AGAAGGAGGAGGGCAGAATCATCAC-3'
21 :5'-GGGCACACAGGATGGCTTGAAG-3

VEGFR2 1E1 15 -AGGGAGTCTGTGGCATCTGAAGG-3'
J2 15 :5'-GTGGTGTCTGTGTCATCGGAGT-3

GAPDH 1E[] :5'-CAGCAAGGATACTGAGAGCAAGAG-3'
FZI) :5'-GGATGGAATTGTGAGGGAGATG-3'

= G TR

K] GraphPad Prism 8 ¥ Fit 148170, H
Shapiro-Wilk 695 % 2H B8 1) IE 55347 , Levene £ 46
Bty ) 22550k E EBORER 2 s R . CCK-8
S50 A I ) A5 A %0080 5 Transwell /NVEE B RT-
PCR S5 (498 AN [ AS I8 A L 27 07 22 5%, W EA T
£ )5 2253 H1 (One-Way ANOVA) , & JH Dunnett 1%
HEAT S H02H 5 08 BREAH A0 LB 5 4 7 228 5%, ISR
Brown-Forsythe K % , Dunnett’s T3 35 #1752 562 5
X HRZH Y LB . AN P O, SR ST AR AR ¢
BT, P<0.05 WERAGIEE L,

# R

— BRI AR R S A

1. hDPSC MY JE 245 « SR FH 41 2 B il B 3ok 855 5
hDPSC, 7EZH 2N H I BE J5 24 1 ~ 2 J& AT UL 4 it A2
LU SHFBICH , IRy bt 28 IR AE
K(E1A) . IR RS I8 80%IHEAL, BUR 3440
Mg WA, ol WA IR A — 3, B RRIE (R
BR(EI1B),

il

Bl Zredssei A A A (hDPSCOMIES A JFUChDPSC AL AL s B 45 3R hDPSC W ANIIE S .
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2. hDPSC AR AR ICH ARG AL : TAIE R PHYE, AR 0 CD34 Fl CD45 23Rk
FEHRICY) CD29 F1 CD90 F BHPERIA , R IA A5y B, IR W35 32 40 i o 18] FE R U5 96 &R 41 gL o m]
114 99.90% F11 99.90% , & Il i R ARic ¥ CD34 Al WAL i fh 257, iF BH 40 i 5 AT R 17 401k Y E
CD45 S BATEF K, HRE R0 00 0.40%M10.04%  J1. VI 45 FEAR T B 70 35 55 7% 10 40 i 4% 4 18] 78 5

(K2), TR
RNV RS AL i AR URPONIEE Y IE RS N /)10 AN i 2 0B Y N DAL |
DAEATAFE 45 15T B (B 3A) , T hDPSC 28 i 155 (& AR R PG DMEM 58 42 5 57 JE 1%

21 dJEdE R, WA T ST IR AR FRhDPSC, 45 5 R 5 X I AH LL3, 76 24 h A, P
— AR L @SS T E TAMEE PN hDPSC RS FE A B 52 ; 7E 48 72 F196 h
(E13B). I, PR ATREAEE hDPSC [R5 , 5] RELH AH 25 53

B WA M 2 RIE SR -G AR BHAGIHEE L (P<0.01, 3R 2. K 4) , S AR
SRR R R FE R A MO ARIC ) CD29 FICDO0  JE 4 10 pmol/L, 5 [A] Nt fa] Hofth 4% 40 AR 1Y , 22 R ¥ f

200/ 150 8001 200 —
0.40%
.—‘
1501 APC-A CD29 PerCP-Cy5-5-A CD90 150
- erCP-Cy5-5- ]
% 99.90% % 100 99.90% % 400 FITC-A CD45 %
® 100 g ¥ — 0%
14 M jii+4 M
R R R R
R R 50 R 2004 R
501 50
0! 0! ol 0!
J10 0 10° 100 10° 10 0 10° 00 10° 10 6 10° o 10° 100 10° o 10°
A @) e @ i @ A @

2 ARG A BT 40 (hDPSC) A0 i M bRiC W #35 A hDPSC BHPEF 35 €D29; B: hDPSC P15 CD90; C: hDPSC B2
75 CD45 ;D :hDPSC B 263k CD34.,

B3 BTN (hDPSC) S T T 21 dRPERLLY A XHIRAL Bl A T4,

R2  SAEARI RSB0 (hDPSCOHI B LA (%, 2 +5)

215 LA 24 h 48 h 72h 96 h
X HRZH 3 100.0+2.3 100.0+0.4 100.0+0.7 100.0+1.9
0.1 nmol/L 524620 3 102.2+3.7 105.9+0.9 111.0£1.0° 111.9+0.2
10 nmol/L S50 21 3 94.5+1.5" 99.3+1.4" 104.5+0.7" 105.5+2.5"
1 pmol/L 32502 3 1042+1.5° 105.8+3.8" 111.2£1.7" 113.6+2.0°
10 wmol/L 3254 3 99.9+1.5" 119.0+ 1.0 148.4 3.5 140.8 + 1.0
FAG 7.6 50.1 323.5 253.6
P 0.004 2 <0.001 <0.001 <0.001

T« AR ]S ) o5 % BRI A7 FU R, *P < 0.05 5 M B2 51 0.1 nmol/L 4521 -5 AR RIS A] 45.0.1 nmol/L 241 L #R,"P < 0.05 3 ¥ JE 1 T 10 nmol/L 454
EAHTRI E] 5 10 nmol/LZH LA, P < 0.05 5 AHIRIT ] £5 1 wmol/L 5 10 pumol/L HE#K,'P < 0.05,
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Giit i L (P<0.05,%2 K 4), 72 hif, 10 pmol/L
e P 1% 37 19 hDPSC B4 {E >R 35 2| 048 ;96 h i, P ¥ J
Xt hDPSC #4858 i) 42 HEAE A HE A & a2 TR
P, $E/R,48 h 5 PYfE i hDPSC 44 , fe 3500
WeEE A 10 wmol/L, S AHEAEFHBF RIS 72 ho
200 wmXfHR4
M 0.1 nmol/LEZE4H
H 10 nmol/LEZEK 2

150 F o1 p.mol/[ggﬁﬁ
O 10 pmol/LZK 4

He
he

a a
100 F &

HER (%)

50

48 72 9
i (h)

B4 R[ReBE P4 S AEAS R B a] % A B 40 M (hDPSC) 34 i
KR (P < 0.05)

= PO BT AR AL R 1 5 R

AT Transwell /N2 48 h J5 , 5 X% FRZH Y
N ZE B (5.0 + 1.4) FH EL , 450 3 S 6 40 40 i 27
R 22 hDPSCITA2HE 13858 ,0.1 nmol/L.
10 nmol/L .1 wmol/L 1 10 pmol/L 2H £ it 2 B5 5k it
MR (652+2.6).(87.6+8.3) . (45.6+1.5)F1(13.6+
4.0), R AGIHFE X (F=3103,P<0.001),
Horf  hDPSC 7E 10 nmol/L ¥ FE 1) P4 L VE F R 28 i
B e 3 (B S) o

BE5 AEKE PO A 8ET 4000 (WDPSC) SR RE 52l A~E.

& s By LN Lu}é&:'ﬁ%;&ﬁ‘\\ -“%ﬁ‘: =

LN 7/ ) 500 DN i i 1 D95 (K= 1 B s
Ep-A ]

L /NETE S5 - 5 AN [R) R P4 o %) A 855
FRILT N4 A5, SXF AU EL , 451 P S 56
ZH AT /INETE WA BE TG AR G SR 1 b 3
S, 225 RATS T2 L (P <001, %3 18 6).
{H 10 nmol/L 4 . 1 pwmol/L 41 F1 10 wmol/L £ 11t 41 7]
ERTGIFE X (P>0.05,%3).

R3 AU SEBCEANINETE R BB U (3 +5)

215 B INE S SR E A AR VR (pum)
X HEZH 3 11+3 17511061
0.1 nmol/LZHG4] 3 323" 3656+193"
10 nmol/L 2404 3 48+3" 5348 £471"
1 pmol/L 25620 3 40+4" 5061+709"
10 pmol/LSEHN4 3 557" 6 440 £794"
FAG 43.7 19.4
Py <0.001 0.0001

VE SRR AT OB, P < 0.05; W = T 0.1 nmol/L 41 5
0.1 nmo/L 2 FL 5 ,"P < 0.05 3 #¢ 5 75 T 10 nmol/L 45205 10 nmol/L 4
FeAsE,°P < 0.05; 1 mol/L 5 10 wmol/L F#%,'P < 0.05,

2. A ) A AEAR L mRNA B2k . T 14 d
J PRI LB RNA , SE R 28 28 5 RT-PCR il 45
RN PYEAE AR hDPSC B’J VEGFR2 I VEGF 1ty
PR 35 44 5 T R4 Bfigit2E L

(P<0.05,%%4.K17). VEGFR2 *Hxﬁ%_ﬂijm& A7
J#4 10 nmol/L,{H 0.1 nmol/L 5 10 pmol/L 10 pmol/L

SAL 0.1 nmol/L 10 nmol/L 1 wmol/L 10 pmol/L.
SRA ERAL KR4 R4l

ZE R ZE A XL, B 0.1 nmol/L 225640, C 24 10 nmol/L

SEHGAL, DA 1 wmol/LSZEG4T, E K 10 wmol/L 525641 ; F: Transwell /N28 FR T 4 40 5 i 40 Hr 45 55 P < 0,05,
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XHR4L 0.1 nmol/L 10 nmol/L 1 pmol/L. 10 pmol/L
g smal sna sws @

SHH4L 0.1 nmol/L 10 nmol/L 1 pmol/L. 10 pmol/L,
sl skl swa ske ©

6 AR EE PYIBO A ET A0 (hDPSC) UM A m1 /- AL BE I 58 A ~E B8 F/INETE LI, A A BRZH, B 2 0.1 nmol/L S804, C oy
10 nmol/L 5252, D24 1 pumol/L 2541, E 4 10 wmol/L SEEG4H 5 F o /N 73 S5 B T BT 25 5 P < 0.05; G« RAER /IS I BEGE 1o Bl

£,:P<0.05,

51 pmol/LAHRIZERHITCGIH 2 X (P>0.05,34);
VEGF # %} 223K & 10 nmol/L 55 0.1 nmol/L. 10 nmol/L
510 pmol/LAI M 2ZZEF TG4 E X (P>0.05,74).

INEE BT I RT-PCR S256 45 SR 4R - 451k
J& P Y ST % hDPSC I 4 B8 1 HA fE ik VE T, 3%
g e B 0 K F 855 F 10 nmol/L.

L

Bl P22 g 2 1 e, NATTZ R B8
Ji v A F A AR ph 2 kS 5 T 0
WA TR, R K P Y e 10 A AR
RETEEMER" . PSS TAIEH
P2 YR AE BN, 5| S B 2L K il A T i
PERE N, Ty HL A S S A0, JUH R R e T
AR IERS I FEAN AL, I Hol i S R M 0 i

R4 AU 10 AR CTE AR 2K X L (3 +5)

2151 %k VEGFR2 VEGF
XJHEEH 3 1.000+0.023 1.000+0.026
0.1 nmol/L 32564 3 1.129+0.076" 1.211+0.023"
10 nmol/L 525540 3 1.474+0.101" 1.242+0.070°
1 pmol/L 35540 3 1.285+0.055" 1.679+0.043"
10 wmol/L 525641 3 1.213+0.160 1.138+0.156"
FE 10.43 29.87
P 0.001 4 <0.001

T : VEGFR2 Jy A5 Y B AR R 324K 25 VEGE Sy A5 P e A
5 5 XA AT 4, P < 0.05; e BE 725 F 0.1 nmol/L 4 41 5
0.1 nmol/L 4L Fb#2 ,"P < 0.05 ; 7 % 75 F 10 nmol/L 4% 2H 5 10 nmol/L 21
H#sE,P < 0.05; 1 wmol/L 5 10 wmol/L HL45,'P < 0.05,

AR LA, X LE AR i B DI RE L V5 T AR I 1
AR R, NI Z A T5 T 25 40 H
FHIRRE . ZUHIERY], RS0 A B 2 g
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VEGFR2KIR 23k

X 4L 0.1 nmol/L 10 nmol/L 1 pmol/L 10 pmol/L
SRA KB KB4 SR

7 S HE R e R S SR A T R (RT-PCR) R 5 145 11 43 FkAH 56 36 B mRNA 1935k
FE Pk B IS N A K IR T (VEGF ) FEXS JE I # A+ 5°P < 0,05,

Fer, PYBUE A T ARG R = T N S S
A AR E T IR SR, TR F BE A
1B 52 R P O B T AR A= A T o B T
VERISR AN

PYI B — M b BT, 2 5 2 R R Y2 E T
o WHFERMY, B BE 1Y P )T (10 nmol/L) 7E T
TS B 72 h R T /0N BB ) 7 5T A i
(bone mesenchymal stem cell , BMSC ) %) 34 % , {H 7
T 21 dJ5 PYJFXT BMSC B 21 a4 5 16 Pk A 5
M HSEAE BTSSR SE L 1 pmol/L P ) B AT i ik
BMSC [F¥EFE A 150k, Tao %5 & B, 100 nmol/L
P Yy Al i AR T C-X-C- 25032 1 4
(chemokine C-X-C motif receptor 4, CXCR4) FIBEHZ 1L
5 F1 1% B (phosphorylated proteinkinase B, p-Akt)
fE#E BMSC iT B 2 SHLUE S . FiRpFse s R
$E7R , P SURAEAN [ A2 1~ B8O EAT T B2 R (]
St

FFHE B Ed R S EHLSHM, 21 E
eI A Z R0 R B LR A RO AR AL =
SR PR, AR SER B E TRV R P, WL
GEPYIBON hDPSCAE W) “#AT R I . 4558380,
AWFFEVEL I 4 Bl EE A P YA hDPSC 115148 h
J& , IFHa X hDPSC B FE AT e E AR T, FE P A 72 h
A 10 wmol/L ZH AR e fE: 596 h B} P4 5% hDPSC /Y
FEFEAE AT B I E R TR x5 H e
BF5EH P56 hDPSC 3 A A2 4 45— E. 96 h
J5 240 0 B AR E A B BT R I 5T 5 L AR
PN A0 N i A il P A ), SR DR Dy P S S A
BRI SE SIEFEAUN SRR 12 , Transwell
RS S F I, 44 Wk JEE P A B AT i ik hDPSC ) 3
FLIERAE ST (AL 10 nmol/L e B 41 S stk A i #5e Ay

201

VEGFHIX Feik it
5 &

e
in

XTHE4 0.1 nmol/L 10 nmol/L 1 pmol/L 10 pmol/L
SRA mA KB4 SR

A AR 324K 2 (VEGFR2)

B NEIE RS M RT-PCR 45 5R42/R% , A Hk
J& P AT e E hDPSC B4 171434k . TN B2 40
eI AE A G A B FEEE A i A T B
BLRAF , VEGFR2 B 303K F ILAE N B2 40 i A i
HIARZH AL, RT-PCR 45 4278 10 nmol/L ¥k &£ T P
YA hDPSC [ PN B 41 i A AE H i B 3 5 VEGF
AT AR HE 1075 PN Bz 40 M 1) 34 BB FAE I L 7E VEGF 5
DAL B2 200 0 %) R T A2 ARG 5 T AR T PN e AR R A AT R
S A A e R A R - RT-PCR 2521
$278 1 wmol/L ¥ £ 1Y P W BT B 57 1 VEGF BYFHXT &
ISRV R o PR, AR BN 21 VEGFR2 5 VEGF
FHXF 2 3k 5t 1) B RO BE AN ) (R A A/ NE TR
BLA5 5 T 10 nmol/L . 1 pmol/L A1 10 pumol/L 1 i 52 56
AR 25 55 IE G247 S M, v RE Y P4
IKF—E R T, HX hDPSC R I 45 1] 434k 6 5 il
REPEE ), IR R LR JC B 25 5%, 28k
FIR , Py I AT LA HE hDPSC 34 58 T F% A 45
(RIRE T, e 5O e B 43 3120 10 wmol/L . 10 nmol/L
110 nmol/L,

B ARWFFE LS R PR AR £ T T AT
S hDPSC A= 91474 , fH hDPSCAE N BHA Z )
AT RE I TH) ST 0T T 40 M, ZE 2L 1B 2 F AR i
it v T R 1 A 2 SN R R B 2 I L , P )
JoTAE FLAZ Z R0 I 4% v BT e # A TS SR 5 22
L IRABSR .

FlzRZe BT R R AR R 25 rho
VEBTMAR  Phd s SRR iE G8 CBES MR ST
FMR SRR IE 0 SRS |2 %S s OO BFSTAE B R i
AT

s %2 X #
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