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(=] B#H £ Hedgehog 12 5@ %  fikib 2 4 ¥ B F (NGF) ., % 5l It % (PGS) . & 45 % (BGLAP)
FEREARA G ik B TOERAFRIMEZLR, Fik #®R2017F 1 AZE2020 51 AETLEIRE T H
ZERKLW I HRERFHYHERNGBRRETRFNEL RBELZGHA ARG 5 A RLA(n=060)F
SR (n=78), WERBALRKE 4.8.12 A B h@BRfgirasatnE, 8 ELISAmAKE 1d. K5 1.4.8.
12 B do % NGF .BGALP.PGS. ¥ & 2 %% & (Ihh) fe 45 45 4 Z W F 1(Glil) K -F. KA Pearson 48 % 1 4 474K
REREFNEZRGAXE, G ARASSGHEAILETARBA[(11.69F1.47) A vs. (14,02+1. 83)
BA,P<<0.05], MARE 4.8.12 AFm@RLE ,AREAA SR THEEP<0.05, KE1dERE12 A,
A5 48 fn v Thh Glil X KFH AR H F B A(P<0.05), f275 NGF.PGS.BGLAP & i K -F 778 2 & F 2
B 20 (P<C0.05), Pearson #8% M54 & , &5 NGF.BGLAP.PGS K -F 5 & s @ A2 2 JE A8 % (P <0.05) , fo
# Ihh.Glil &K -F 5 275 NGF.BGLAP.PGS /K-F & s & R4, 2 EAH X (P<{0.05), &it MGG
Hedgehog 13 5@ %A X & G LA, Tit 5 NGF.PGS.BGLAP XX S A EEWMBK L, ZBXK TRAL A
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Action mechanism of serum NGF,BGLAP and PGS in accelerating fracture

healing after craniocerebral injury based on Hedgehog signal pathway "
LI Hui',LI Haibing' ,LIU Xinzhe' ,ZHANG Hua"
(1. Department o f Orthopedics s Xingtai Third Hospital » Xingtai » Hebei 054099 ,China ;2. Department o f
Orthopedics y The Second Hospital of Hebei Medical University ,Shijiazhuang » Hebei 050000 ,China )

[Abstract] Objective To investigate the effect and mutual relation of Hedgehog signal pathway,serum
nerve growth factor (NGF) , prostaglandins (PGS) ,bone Gla protein (BGILLAP) in accelerating fracture healing
after craniocerebral injury. Methods A total of 138 patients with fresh closed femoral shaft fractures caused
by car accidents treated in Xingtai Municipal Third Hospital from January 2017 to January 2020 were selected
and divided into the research group (7 =60) and control group (n =78) according to whether accompanying
by craniocerebral injury. The fracture healing time and callus area at postoperative 4,8 and 12 weeks were
compared between the two groups. The levels of serum NGF,BGLAP, PGS, Indian hedgehog (Ihh) and Gli
family zinc finger protein 1 (Glil) at postoperative 1 day,1,4,8 and 12 weeks were detected by ELISA. The
Pearson correlation analysis was used to analyze the correlation among the above factors. Results The healing
time of the research group was significantly shorter than that of the control group [ (11.69=+1. 47)weeks ws.
(14.02+1. 83)weeks, P<C0. 05]. The callus area at postoperative 4,8 and 12 weeks in the research group were
significantly larger than those in the control group (P<C0. 05). The levels of serum Thh and Glil from postop-
erative 1 d to 12 weeks in the research group were significantly higher than those in the control group (P <<
0.05) ,and the expression levels of serum NGF, PGS, BGLAP in the research group were also significantly
higher than those in the control group (P<C0. 05). The Pearson correlation analysis showed that serum NGF,
BGLAP and PGS levels were positively correlated with the callus area (P<C0. 05),serum Ihh and Glil levels
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were also positively correlated with serum NGF,BGLAP and PGS levels and callus area (P <Z0. 05). Conclu-

sion The up-regulation of Hedgehog pathway related proteins after craniocerebral injury may be closely re-

lated to the increase of NGF,PGS and BGLAP expressions. This pathway may be involved in accelerating frac-

ture healing after craniocerebral injury.
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YEFE 2017 4E 1 A & 2020 4 1 AEW LA AT
B EBEHL 2 I 138 6 H 44 S 3000 B £ PR A 1
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1.2.2 MR
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W, K ELISA A 1L 3 NGF.BGALP, PGS, El &
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(Gli family zinc finger protein 1, Glil) /K3, i F] &
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T A B 1 5% SPSS19. 0 e 35k 14 43 47 » %
x5 Fon T E GO, 4 R) B AR I R ST RE AR ¢ A
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HEit2E L (P<<0.05), PIARIG 4.8.12 J& & i
T A EL 5, B 5T A 3 R F X6 B, 4 2 () | Ao ) 5 AT
[] o B[R] 0552 H N H 8K, 22 S A Gt (P <<
0.05), W& 1,
2.2 Hedgehog i@ %48 % & & &

ARJE 1d ZARE 12 R4 Thh,Glil FiEKF

EAEF 2022510 A% 51 A% 19H

2 4~6,
2.4 AR MHHIH

Pearson #f X 40 B % B, L7 NGF.BGLAP,
PGS 7K 5 i i 1 B34 5 1 AH 5¢ (P <0, 05) ; IfiL i
Ihh.Glil /K 5 il # NGF.BGLAP.PGS K ¥ K&
P T AR 2 2 1E AH 56 (P <C0. 05), L& 7,

YA S T BR A, 40 ) LB ) 5 R4 fa) - B PR A AR EHOAK 1 AARBAREESHMEREE (2 £s,cm’)
N LA, 25 S R Ge it 2E 5 (P <<0. 05) , L3R 2.3, Gt AR5 4 AR5 8 A AR5 12
2.3 NGF.PGS.BGLAP K- iz W 60 44.9346.52 105. 488, 39 224.57419. 35
KRG 1dZERG 12 B3 4H M E NGF, PGS, xfiRgr 78 22.06+2. 47 47.64+5. 36 79.7146. 28
BGLAP 7K V3455 % HR 40, 40 1a) . s o] o5 fn gl ja] « B F F oy =672. 489 F gy =405. 377 F gy .y =1 037. 671

[¥1) 52 EL RSO LA

SYESGH¥EL(P<0.05), P

P g5 <<0. 001 Py o <<0. 001\ P sy . g o <0. 001

x2 WARFAE R B MFE Thh K FEEE (x£s,pg/mL)
25 n KJg1d AJF 1A ARG 4 NN RJF 12 J5
W5 60 212.57436.54 245.35439. 21 274,25+ 44, 68 267.30+37.52 258.63+44.27
it HE 21 78 116. 68+22. 16 122. 66+26. 45 125.14423. 41 129. 74433, 69 126.43+28. 45
F F g =525, 461, F i = 223. 427 F gy« upie — 710. 239
P P 44 <<0. 001 P 1y 4 <<0. 001\ P gy . g o <<0. 001

*3 MARSAERBEIME Glil KELE (x+s,pg/mL)
2150 n KJg1d KRG 1 N AJF 8 ENERYAL
Wroe 60 144, 35427. 46 163.52424.18 192.03435. 06 180.42439. 17 171.12436. 48
it R4 78 78.89420.19 82.87+23.97 89.88420. 51 84.42+18.52 83.67+21. 36
F F g =406, 875 F s = 116. 439 F iy .y — 513. 694
P Py <<0. 001\ P 1y s <<0. 001\ Py« g g oz <<0. 001

x4 AR BA BB EMF NGF K FELLE (x+5,pg/mL)
2150 n KJg1d ENEREL] A 4 A A5 8 ENERYAL
&l 60 99.37+11.02 118.55417. 38 132.37424. 96 120. 54422, 41 106.29+17.75
it BE 41 78 60.34-+9. 88 64.35+10. 72 69.90+£13. 56 68. 1416, 81 62.11+£19.52
F F i =397, 016 F s = 202. 584 F gy . g = 633. 149
P P i <<0. 001\ P iy o <<0. 001\ P gy . gy g o <<0. 001

E MARFAE R EIME PGS KFE L E (x +5,ng/mL)
215 n ARfE1d KRG 1 ARG 4 8 R 8 8 RJF 12 J8
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it R 20 78 70.58+13. 81 74.81+16. 64 76.69+12.13 78.81+16. 48 74,1914, 07
F F g =397, 782 F yp = 115. 819 F gy .y — 653. 364
P P oy <<0. 001 P g0 <<0. 001, Py« gy 12 << 0. 001

x®6 FAAREAE B E MFE BGLAP K EELE (= +5,ng/mL)

41 51 n AJF1d AE 1A RIE 44 AR5 8 JH ARJE 12
Mot 4 60 7.5642.02 18.9442. 66 26. 6143, 82 22.194+4.57 19.634+3. 38
X iR 2 78 5.18+1.14 8.89+1.73 11.50+2. 46 14.7143.15 11.69+2. 74
F F iy =679. 831, F s = 336. 584  F iy« upp s — 951, 472
P P oy 0. 001 P s <<0. 001 P iy . g <<0. 001
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x7 Mm% NGF.PGS.BGLAP K5 & E4R . Thh,Glil 7K FHHEEXMESD 7 (n=138)
NGF BGLAP PGS Thh Glil
i H
r P r P r P r P r P
B ¥ T R 0.315 <20. 001 0.648 <0. 001 0.192 0.024 0.272 0. 001 0. 254 0.003
Thh 0.228 0. 007 0.393 0. 001 0.189 0.026 — - - —
Glil 0.216 0.011 0. 355 <20.001 0.185 0.030 — — — —
— T .
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(patched . PTC) 45 & K #i6 G- A M B Z & (GPCR) ,
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0.05),

25 IR A BIE5E 48 2o W R WF 5% % 30t i 463 40 5
PR 25 B 0 B NGF #1 PGS, & B bR & W
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Hedgehog 18 # |- ¥ o] B8 £ 3@ 1 % Bk i K 52 ) T JiF
NGF fl PGS K, i — 2542 265 T B, & i 4.
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