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HE: (B W KRRUNRIFLE QI LS4 (traumatic brain injury, TBI) 43S0 BB B4 @& O, DL A4S R
FEFFHICHK (calcitonin gene—related peptide, CGRP) K BH#¥"Z (osteoprotegerin, OPG) /% F kB Z A TEILE FHEAA (receptor
activator of nuclear factor-«B ligand, RANKL) 7 fER . [FiE] 80 Rtk 11 JAts KRR 0 4 40, R4l 20 H, i
ZIREHAIT > (neurological severity score, NSS) FRifEgE AR, 43 R rpalifes B4t CCHifidl) . BB TBL AItea g (&
BEZH) . HEE TBLAIFCE BT (PEEZH) . HAE TBI SR B4 (FEEH) . WHRBIEA T ERsi R, (&R] X
P REH . hEHAMEEHEARG 6 FEITEE X LIP30 [(1.0£0.7) vs (1.020.7) vs (1.8+0.5) vs (1.8+0.5), P<0.001], F¥iiiA
TN [(418.6£25.7) mm® vs (414.3229.6) mm’ vs (689.8+31.2) mm’ vs (681.4+31.8) mm®, P<0.001], v 28 Fi e B 40 W & v T ICH 1
AR, ISR T, JCRMGAL . REA . P EAMEEAARS 6 A CGRP [(10.9+0.9) pg/ml vs (11.1+0.7) pg/ml vs
(15.220.6) pg/ml vs (15.6+0.5) pg/ml, P<0.001], OPG [(1 131.6+49.9) pg/ml vs (1 180.6+49.3) pg/ml vs (1 443.8+42.3) pg/ml vs (1 457.6+
43.8) pg/ml, P<0.001], RANKL [(66.1£6.8) pg/ml vs (68.3+5.4) pg/ml vs (49.5+5.8) pg/ml vs (50.2+6.0) pg/ml, P<0.001], OPG/RANKL
[(17.2£1.1) vs (17.3£0.7) vs (29.4+2.7) vs (29.3+2.6), P<0.001], _LiRFEHR, HEE LA 20 55 JoHi A AR 3 20 2 W) 22 S5 35 e
FR [gig] b, EEAW USRS, GRS e e, XA R 5 IE T CGRP ¥ EE 5 OPG/RANKL
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Abstract: [Objective] To investigate the effects of traumatic brain injury (TBI) on unilateral femoral fracture healing in rats in terms
of calcitonin gene-related peptide (CGRP), and osteoprotegerin (OPG) / receptor activator of nuclear factor— kB ligand (RANKL). [Meth-
ods] A total of 80 11-week—old male rats were randomly divided into 4 groups with 20 rats in each group. A model was established accord-
ing to neurological severity score (NSS) and the rats were divided into simple femoral fracture (non—injury group) and mild TBI combined
with femoral fracture (mild group), moderate TBI with femur fracture (moderate group), and severe TBI with femur fracture (severe group).
The data of fracture healing and serum assays were compared. [Results] The non— injury group, mild group, moderate and severe group
were measured X—ray score [(1.0£0.7) vs (1.0£0.7) vs (1.8+0.5) vs (1.8+0.5), P<0.001] and callus volume [(418.6£25.7) mm’ vs (414.3+29.6)
mm’ vs (689.8+31.2) mm’ vs (681.4+31.8) mm’, P<0.001] 6 weeks after operation, of which the moderate and severe groups were significant-
ly higher than the non—injury and mild groups. Regarding to serum assay, the non—injury group, mild group, moderate group and severe
group at 6 weeks after surgery were assayed CGRP [(10.9+0.9) pg/ml vs (11.1+0.7) pg/ml vs (15.2+0.6) pg/ml vs (15.6+0.5) pg/ml, P<0.001],
OPG [(1 131.6+49.9) pg/ml vs (1 180.6+49.3) pg/ml vs (1 443.8+42.3) pg/ml vs (1 457.6+43.8) pg/ml, P<0.001], RANKL [(66.1+6.8) pg/ml
vs (68.3+5.4) pg/ml vs (49.5+5.8) pg/ml vs (50.2+6.0) pg/ml, P<0.001], OPG/RANKL [(17.2+1.1) vs (17.3+0.7) vs (29.4+2.7) vs (29.3%2.6),
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P<0.001], with statistically significant differences between moderate and severe groups, and non—injury and mild groups. [Conclusion]

Moderate and severe TBI do effectively promote callus growth and shorten fracture healing time, which may be related to the increase of se-

rum CGRP concentration and OPG/RANKL expression ratio.

Key words: traumatic brain injury, fracture healing, calcitonin gene—related peptide (CGRP), osteoprotegerin (OPG), receptor activa-

tor of nuclear factor—kB ligand (RANKL)
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Figure 1. Histological finding in the 4 groups (HE, X40). 1a: No injury group 3 weeks after operation; 1b: Mild group 3 weeks after oper-

ation; le: Moderate group 3 weeks after operation; 1d: Severe group 3 weeks after operation; le: No injury group 6 weeks after opera-

tion; 1f: Mild group 6 weeks after operation; 1g: Moderate group 6 weeks after operation; 1h: Severe group 6 weeks after operation.
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Table 1. Comparison of detection results among the 4 groups

Eistay Jeiidl (n=10) BEH (n=10) A (n=10) HEH (n=10) PAE

BT

X &VF5) (5F, % +s)
3 JE 0.4+0.6 0.6+0.6 1.6+0.6 1.4£0.6 <0.001
6 Jil 1.0£0.7 1.0£0.7 1.840.5 1.8+0.5 <0.001
PE <0.001 <0.001 <0.001 <0.001

BPAF (mm®, % +s)
3 JE 287.3+28.8 302.3£21.6 411.4£27.8 419.0£22.6 <0.001
6 J4 418.6+25.7 414.3+29.6 689.8+31.2 681.4+31.8 <0.001
P <0.001 0.005 <0.001 <0.001

JiiRE Al

CGRP (pg/ml,  +s)
3 JH 11.120.6 10.9+0.9 16.3+0.6 16.70.7 <0.001
6 J& 10.9+0.9 11.120.7 15.240.6 15.620.5 <0.001
P{E 0.844 0.198 0.143 0.110

OPG (pg/ml, x +s)
34 1254.2+62.4 1 238.3+63.0 1538.0+52.1 1 550.0+54.2 <0.001
6 i 1131.6249.9 1 180.6+49.3 1443.8+42.3 1457.6+43.8 <0.001
P{E 0.276 0.837 0.089 0.077

RANKL (pg/ml, x =+s)
3 )4 61.3+5.8 62.5+6.6 42.5+6.8 41.0£5.5 <0.001
6 Ji 66.1+6.8 68.3+5.4 49.545.8 50.2+6.0 <0.001
P 0.372 0.766 0.092 0.068
OPG/RANKL
3 )4 20.5+1.0 19.9+1.2 36.8+5.1 38.2+3.8 <0.001
6 J& 17.2+1.1 17.30.7 29.4+2.7 29.3£2.6 <0.001
P1H 0.723 0.287 0.295 0.084
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