- 3834 . DREYES#HE biomed.cnjournals.com Progressin Modern Biomedicine Vol22 NO.20 OCT.2022

doi: 10.13241/j.cnki.pmb.2022.20.007

HGF {5 B-catenin {5 5 #8051 S e iE S 1158 *

FLAY F4ERET A A X#hs' WA
(1 FREEE EBE B E BB B 7Tk &4z 067000 ;2 AL EFEIREL #7748 /&K 4& 067000)

AZE BR: 4K 7 HGF A4 B-catenin 155 @54 x4 £ LR B FF 14 LR Arabihl. Fik: 15 RRETHFHF LA™
Ws g Fb % 2 LS H R A KR Ak 48 (SECM 41 )  sSECM+HGF £8.4= 5145 B A R 20.(DBM 21), & 4k VR A sz 3, A A0 4 4 ¢
A, A He B4 R o — AR O B TR AR B R e ik K BAT (B E AR E BMSC 4m e, BMP-2  TGF-B1 . PDGF . bFGF mRNA
A A K-FFo COL-1, Wnt5a, B-catenin o Lef-1 & & £ A K-F, GR: K5 & K sECM+HGF 414 DBM 40 525040 B 47 & & R 2374
2 T 3T (P<0.05), B& T B4 sSECM 41 52 361 (P<0.05) , KJ& 8 &) ,sECM+HGF #14= DBM 4 5% 3510 B o ok K AT 2, B8 A= R
JE AR T 2 RN (P<0.05) , B4k T sSECM 8 52 3-0) (P<0.05) ., KJ5 2 Al & 4 B ,sECM+HGF 8= DBM 41 52 %f1] BMP-2 TGF-B1.
PDGF #= bFGF 4% i& 2 % & F 2T B m (P<0.05), E%F R4 sECM 48 52354 (P<0.05), K& 8 &l SECM+HGF 284 DBM 41 52 3]
BMP-2 #.i% % F sECM 48 52 3 (P<0.05), A5 2 JA ,sECM+HGF 41 #» DBM 41 52 3] COL-I £.ik & F x+ B4 (P<0.05), KJ& 2
J& .4 J& SECM+HGF #i4= DBM 48 52 3] COL-I A&k ¥ 2 3% % T Fl 41 sECM 4 523 (P<0.05), K& 8 Ji ,sECM+HGF 414w
DBM #8 5% 3&1) wntSa % 54K T 5+ 841 (P<0.05) EL4& T sECM #8 52 3&1] , B-catenin, Left-1 & ik B % & T 2+ A1 (P<0.05), B & F
SECM 48 52 3 (P<0.05), £518:HGF i@ it i % Wnt/B-catenin 1% 5 i& %, £ BMP-2, TGF-B1 ,PDGF bFGF #= COL-1 #4 % ik , B
FAUR R BRI R R RIS A AR,

FARIT T 2m e £ K A T ; Wnt/B-catenin 38 %5 A 2B 47 R & B IS AL

RESZE:R-33;R683 XEERIRAG:A XEHS:1673-6273(2022)20-3834-06

Effects of HGF Regulation of 3-catenin Signaling Pathway
on the Repair of Femoral Neck Fractures in Rabbits™*
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ABSTRACT Objective: To explore the effects and influencing mechanism of HGF regulating B-catenin signaling pathway on the
repair of femoral neck fractures in rabbits. Methods: 15 rabbits with femoral neck fractures were randomly divided into semisynthetic
extracellular matrix like hydrogel group (SECM group), SECmM+HGF group and demineralized bone matrix group (DBM group). The
autologous right side was used as the experimental side and the left side as the control side. The general condition, fracture healing
quality score, the maximum load, deflection and stiffhess of callus and mRNA expression levels of BMP-2, TGF-g1, PDGF and bFGF
and the protein expression levels of COL-I, Wnt5a, B-catenin and Lef-1 in BMSC cells were compared among the groups. Results: The
fracture healing quality scores of the experimental side in SECM+HGF group and DBM group were higher than the control side at
different weeks after surgery (P<0.05), and were higher than the experimental side in SECM group (P<0.05). At 8 weeks after surgery, the
maximum load, deflection and stiffness of the experimental side callus in SECM+HGF group and DBM group were better than those in
the control side (P<0.05), and the indicators were better than those of the experimental side in sSECM group (P<0.05). At 2 weeks and 4
weeks after surgery, the expressions of BMP-2, TGF-B1, PDGF and bFGF in the experimental side were higher than those in the control
side in sSECM+HGF group and DBM group (P<0.05), and the expressions were higher than those in the experimental side of SECM group
(P<0.05), and the expression of BMP-2 in the experimental side of SECM+HGF group and DBM group was higher than that in the
experimental side of SECM group at 8 weeks after surgery (P<0.05). At 2 weeks after surgery, the expression of COL-I in the
experimental side of SECM+HGF group and DBM group was higher than that in the control side (P<0.05). The expression of COL-I in
the experimental side of sSECM+HGF group and DBM group at 2 and 4 weeks after surgery was higher than that in the experimental side
of sSECM group during the same period (P<0.05). At 8 weeks after surgery, the expression of wnt5a in the experimental side of
SECM-+HGEF group and DBM group was lower than that in the control side (P<0.05) and was lower than that in the experimental side of
sECM group, while the expressions of B-catenin and Left-1 were higher than those in the control side (P<0.05) and were higher than
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those in the experimental side of SECM group (P<0.05). Conclusion: HGF up-regulates the expressions of BMP-2, TGF-B1, PDGF, bFGF

and COL-1, and significantly promotes the fracture repair process of rabbits with femoral neck fractures by activating the Wnt/B-catenin

signaling pathway.
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Table 1 Comparison of fracture healing quality score in each group ( x=s, points)

Groups 2w 4w Sw
sECM group Experimental side 1.13+0.18 1.58+0.15 1.86+0.16
Control side 1.14+0.21 1.51+0.17 1.83+0.18
SECM-+HGF group Experimental side 2.35+0.24%*" 3.14+0.32** 3.96+0.39*"
Control side 1.12+0.20 1.57£0.17 1.85+0.15
DBM group Experimental side 2.36+0.29%*" 3.13+£0.35** 3.95+0.42%*"
Control side 1.13+0.19 1.56+0.16 1.88+0.18

Note: Compared with the experimental side of SECM group, *P<0.05; compared with the control side of the same group, “P<0.05.

R 2 BEERGEBEWNFIEIRIE B (vss)

Table 2 Comparison of bone biomechanical indicators in each group (v+s)

Groups Maximum load(N) Deflection(mm) Stiffness(N*mm)
sECM group Experimental side 325.69+21.43 2.71+0.25 194.16+18.73
Control side 321.74+20.45 2.70+0.21 191.44+15.65

SECM-+HGF group Experimental side 402.78+29.48*" 3.28+0.31* 426.95+27.46*"
Control side 328.46+25.24 2.72+0.25 195.63+20.08

DBM group Experimental side 396.65+28.37* 3.25+0.34** 431.71£25.15%"
Control side 330.65+22.98 2.70+0.23 198.14+19.66

Note: Compared with the experimental side of SECM group, *P<0.05; compared with the control side of the same group, “P<0.05.

2.3 FHHK R H XM E TFIEFRIL R SECM+HGF £H il DBM Z£H 5250 i) BMP-2 3¢ 3 i 3 /57 T X7 R A
AR J5 2 J# ,sECM+HGF 4 # DBM 4H 52 5 flil BMP-2,  (P<0.05), AJ5 2 Ji .4 il SECM+HGF #H#1 DBM 4H 5250 |

TGF-B1.PDGF F1 bFGF ik i 2 i TR HRMI(P<0.05), RJF 4 BR& P FRILY & TR sSECM 4525l (P<0.05) , RJ5

J& ,sECM+HGF 41 #l DBM 41 52 % {ill BMP-2 TGF-B1.PDGF 8 il sSECM+HGF #1 il DBM 2H 524 {il] BMP-2 3%ik 75 T sSECM

Ml bFGF %5 W & & T4 M (P<0.05), AJ5 8 J&,  #H5EEM(P<0.05), W 3.

* 3 SER B XM E FHEIREL v+ ,/GAPDH)
Table 3 Comparison of related cytokines of rabbits in each group ( x+s, /GAPDH)

2w
Groups
BMP-2 TGF-g1 PDGF bFGF
sECM group Experimental side 1.16+0.11 0.98+0.10 0.99+0.08 1.05+0.12
Control side 1.12+0.09 1.00+0.11 1.01+£0.12 1.03+0.11
sECM+HGF group Experimental side 4.16+0.36%* 5.22+0.53** 5.17+0.46** 4.83+0.39%*
Control side 1.00£1.02 1.02+0.12 1.04+0.15 1.01£0.15
DBM group Experimental side 4.20+0.41*" 5.19+0.48** 5.22+0.51* 4.76+0.42%*
Control side 0.98+0.09 0.99+0.08 0.94+0.08 0.97+0.07
Continued table 3
4w
Groups
BMP-2 TGF-g1 PDGF bFGF
sECM group Experimental side 0.95+0.08 0.97+0.13 0.92+0.09 0.98+0.10
Control side 0.96+0.06 0.95+0.11 0.94+0.11 0.99+0.11
sECM-+HGF group Experimental side 3.26+0.31% 2.87+0.25% 2.95+0.33** 4.16+0.42**
Control side 0.91+0.12 0.93+0.10 0.95+0.10 0.96+0.11
DBM group Experimental side 3.33+£0.35% 2.92+0.31% 3.10+0.36** 4.23+0.41*
Control side 0.92+0.09 0.94+0.08 0.97+0.07 0.99+0.09

Continued table 3
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Table 3 Comparison of related cytokines of rabbits in each group (x+s, /GAPDH)
8w
Groups
BMP-2 TGF-g1 PDGF bFGF

SECM group Experimental side 0.97+0.11 0.82+0.08 0.87+0.07 0.95+0.09
Control side 0.95+0.13 0.85+0.11 0.82+0.15 0.93+0.11

SECM-+HGF group Experimental side 1.63+0.18*" 0.81+0.09 0.91+0.13 0.99+0.13
Control side 0.92+0.10 0.83+0.08 0.89+0.11 0.97+0.12

DBM group Experimental side 1.59+0.16** 0.86+0.10 0.85+0.09 0.96+0.09
Control side 0.99+0.10 0.89+0.09 0.87+0.07 0.94+0.08

Note: Compared with the experimental side of SECM group, *P<0.05; compared with the control side of the same group, “P<0.05.

2.4 &HEZKHE COL-1 KIALLR

ARJ5 2 J& ,sSECM+HGF ZH 1 DBM £H 52561 COL-I 3Kk &
2 F N R (P<0.05) , RS 4 J&, sSECM 4 . sECM+HGF 411
DBM 41 XUil] COL-1 ik G 8 25 5+ (P>0.05), ARJ5 2 Ji .4

J& SECM+HGF £H Fll DBM £H SL56:0 COL-T &1k 44 i 25 & T[]
A SECM ZH 5250 MI(P<0.05) . AKJ5 8 Ji], =41 U375 COL-1
Fik, WL 4,

R 4 BAR % COL-1 RKiEALLE ( x+s,/B-actin)

Table 4 Comparison of COL-1 expression of rabbits in each group (x+s, /B-actin)

Groups 4w 8w
SsECM group Experimental side 20.63+1.38 3.78+0.63 0
Control side 19.87+1.23 3.75+0.51 0
sECmM-+HGF group Experimental side 31.94+1.47* 3.91+0.77 0
Control side 20.43+1.28 3.80+0.62 0
DBM group Experimental side 32.25+1.33** 3.88+0.59 0
Control side 21.07+1.25 3.82+0.73 0

Note: Compared with the experimental side of SECM group, *P<0.05; compared with the control side of the same group, #P<0.05.
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ik F KT sECM 21 5255 ], B-catenin I Left-1 & 3 & T
SECM ZH 5256 (P<0.05) , TL Il 1.1 2.,
3 g

BT R AMAER ) BB S S T T I IR
B, BB BT R BB LR, B R el S T
Ja , BeE 3k M AR N R, S BURCE S Bl M R S8 S5 I R R
P, PR IR AR AR TG R A A fa R . RO AT R4 R Ay
TFAEFR AN, MR 2 A 5T & I R AR K R
S5 EYEE IR, R ErE Y, HGF 2k 5 F (8]
A AN A S R e T 7 N 1R e 1 (= 2 2 B %R B G
YRR PN T R AR B A IR A KO, 1T R ma B 4 2
HEAB S ARSI T A0 S 28 K 4315 5 7 48 SECM 525
HGF b P& 8B 1 R e, B ESIE HGF 431X T drs
52 HINE FH BB e TR o

ARRREER LI, 5Lk sECM b2 (1% 5256 (45

sECM Group  sECM+HGF Group DBM Group
Em Control side B3 Control side =z Control side

- Experimental Experimental Experimental
£ 5 e 5P° m —XPe g BXpe
® side side side
o *4
o 4+ i# .
s § 4 #
c N
S 3 N
% N
o N
£, N
g 2+ N
x N
o N
® N
2 1 AN
- 1 N
8 AN
© AN

1N
] AN
Wnt5a B-catenin Lef-1

1 %40 Wnt/B-catenin {5 S EERILLLE
Fig. 1 Comparison of expressions of Wnt/B-catenin signaling pathways

in each group
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Fig. 2 Comparison of expressions of Wnt/B-catenin signaling pathways in each group
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