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Abstract

BACKGROUND: Peri-fracture nerve injury can inhibit osteoclast activity and promote early fracture healing.
OBJECTIVE: To investigate dynamically the effects of traumatic brain injury on the bone mineral density,
microstructure, biomechanics property and bone metabolism in rat models of fractures.

METHODS: Sixty-three male rats were randomly divided into three groups: sham group, simple fracture group
and fracture combined with brain injury group. After 3, 6, and 3 months, the animals were sacrificed in batches
under anesthesia, and then, the bones and serum specimens were used to detect the bone mineral density,
microstructure, biomechanics property, serum cross-linked N-telopeptide of collagen type | and osteocalcin levels.
RESULTS AND CONCLUSION: Compared with the simple fracture group, the fracture combined brain injury
group had significantly increased bone mineral density of the proximal tibia, bone volume fraction of the
cancellous bone, trabecular thickness, cross-sectional area of tibial cortical bone and total area of the bone
marrow, ultimate load and stress of the tibia, serum cross-linked N-telopeptide of collagen type | and osteocalcin
levels at 3 and 6 weeks after modeling (P < 0.05), but no differences in the above-mentioned indexes were found
among the three groups at 3 months after modeling. These findings indicate that traumatic brain injury can
increase the bone mineral density at the fracture site, improve bone microstructure and enhance biomechanical
properties, thereby promoting bone healing and bone metabolism at the fracture site.
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1 ##lF1A5%  Materials and methods

1.1 k3T BN RS SEE .

1.2 BRI AME  T201451 8 £20154E6 H 4 LiFAsE
K= 22 e B ) S 56 0 5E Rl

1.3 A {6 HEEEMESD K63, )5 270-300 g,
H 3 3 52 S0 AT PR BTAT A w4 AL, ShVF el e
201312034, Fifi KR TFHFRAEA R R, B HEER
AN, POKAR, WFREEEEITE22 °C, 12 hyGRA
12 WA

KR BITEEAMBZIAX

TUBEXS 2B Y. Norland XR 45, Norland Scientific Instruments, Fort
Atkinson, WI, USA

Micro-CT MCTB80, Scanco, Medical AG, Bassersdorf, Switzerland

WEARR ) 2525 AL Instron 8874, Instron. Ltd, High Wycombe, UK
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#*2 FHHABRAFERESREENREMEHSEILR (xts, n=21)
Table 2 Comparison of bone microstructure parameters of the tibial cancellous bone among three groups at different time
415 H U %) B /NGEJEE (m)

ERE 3 IG5 6 ERE 34 H ERE 3 GRS 6 R 34 H
FARY 33.17+2.43 32.8442.81 33.37+2.24 58.02+3.52 57.82+3.73 58.42+3.52
i 14.38+3.42 25.67+2.54 33.17+2.43 24.36+5.12 38.7445.08 53.3945.16
i A3 45 - i 4l 24.45+4.16% 33.60+3.32° 35.17+2.43 38.7445.57% 54.97+6.77° 55.63+4.89

i SEFARAILE, P <0.05; SiaiEdrgltiss, °P <0.05.

%3 FHEAXRFERBESRERRELNEHSEILR

(xts, n=21, mm?

Table 3 Comparison of geometric structure parameters of the tibial cortical bone among three groups at different time

4159 AT A A R T
RS 3 RS 6 7 RS 34 A RS 3 8 RS 6 8 RS 34 A

BFEAA 5.78+0.38 5.98+0.83 5.92+0.37 3.74+0.45 3.76+0.38 3.79+0.42
LT 9.18+0.41 8.63+0.58 6.96+0.57 2.37+0.42 2.88+0.58 3.55+0.67
T 5 45 4l 11.75+0.86% 9.72+0.82° 6.72+0.82 2.7240.53% 2.96+0.67° 3.59+0.71
Tk LGETFARALE, *P<0.05; L5paigyratiis, °P<0.05,
F4 FBEARAEMNESEEENNFEREILR (xts, n=21)
Table 4 Comparison of biomechanical properties of the tibia among three groups at different time
21 51 BT (N) R J3(MPa)

RS 3 A 6 WEE 34N H A 3 A R 6 JH RS 34N H
BFEARA 121.00£11.93 121.00£11.93 121.00+11.93 43.94+4.32 44.83+4.87 44.24+4.18
AL T 54.00+16.32 89.00+12.34 115.00+12.13 19.64+5.72 34.64+5.92 43.51£3.71
o515 & S E A 74.00+14.56™ 111.00£13.92° 119.00£13.32 28.64+4.52%° 40.3745.22° 45244419
FIE: HGETFARUALLE, *P<0.05; LSaiirdliss, "P<0.05,
#x5 FHHEARTREAESMLEFRSERBRIBHEEKTILE (xs, n=21)

Table 5 Comparison of serum cross-linked N-telopeptide of collagen type | and osteocalcin levels among three groups at different time

A5 JEU LA ik (nmol BCE/mL) G AKF(ug/L)

RS 3 M RS 6 JH W E 3 MH WSS 3 M WSS 6 WA 34N H
(EE/ X i 14.91+4.71 15.1845.27 16.90+5.31 8.99+4.93 9.42+5.21 9.3945.33
Lk &l 20.41£5.45 19.41+4.75 16.716.21 14.99+5.47 12.18+4.86 10.69+4.73
I A I Al 29.83+6.36% 24.43+6.76* 17.90+6.61 18.39+4.26 15.73+5.17% 11.23+5.13

i HEFARAILE, °P<0.05; Saigdrgltiis, °P<0.05.

£ 1 BEARTENESREEHTBEELR (xts, n=21, mglcm?)
Table 1 Comparison of bone mineral density of the proximal tibia
among three groups at different time

2157 ESE 3 F 15 6 4 B 34N A

BFAA 0.217+0.016 0.21620.011 0.216+0.021
g 0.077+0.025 0.157+0.027 0.22740.012
T 5 45 4l 0.152+0.027% 0.247+0.023°  0.224+0.027

Fik: LT ARY4ILE, P <0.05; Lipdifyrgittis, PP <0.05.

AW, H1 2 S ML A RS S A A Bl . P
T 1AM 1 27 Z 5 AR AR R 28 (N) AR R . (MPa) o
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2 R Results

21 FEBFHmBESH  KEE3NIHENLE R8T, JCh
b
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PESFEIFIGJE i, i3 00 5 i AL RR i A0 s 1) % 35947
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W E e a2 IR TF AR E S, (R LEEN
B LB R A v 1) B A AR A3 H R L
BEHEX.

2.3 KRABFRE LM AL Micro-CTHL 45
REoR, Hpaigdrdimitt, fEEmsEmmes g, Mt
B B 3T AL U A T S AL B R AR A BRI B N R
JEWA BEW (P <0.05); HAGAN, st
YL ARBT BRI /N R R SRR AR AR b 22 57 G 35 1k
B U(R2).

B 3 iy B SR I LA S i bdss . i & R a4l
VR 2 I AR T TR R 8 s T B X A% 3 ) 16 & W
ST AT 4P < 0.05); HP4 2 Jwl (18 s i AR L
EF B EERE (R3I)-

24 RABEFAMAHFHETAH ERIH6H G, ki
A5 R AT 2L 0 P A% B 8 A AR AR PR g B B i 4 2147
WEHEP < 0.05), A3 BT HEFARLP <
0.05); R334 2 7] i Ji B A R A8y R B Y. g AH
bl 2 5 0 B 5 PE R L (R4)

25 KR I AR R R KA B 45 E KR
TR JEFN6 S, b 45 45 i I AL 00 0355 i 2 R AR i i
5 2 KB A el T AR TR B (P <
0.05); &A% Ji5 34 F Ji 342 1] Fy il 375 Ji 2 35 A i K AN 15 465
FIKTAH M 22 5 0 W M U (FR5)-
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