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Effect of nerve growth factor on denervated bone fracture healing in rats

MA Cheng. GOU San-huai*, XIAO Hai-jun, OUYANG Yue-ping, LIU Yan., HE Fang (Department of Orthopaedics,
Changzheng Hospital. Second Military Medical University, Shanghai 200003, China)
[ABSTRACT] Objective: To study the effect of nerve growth factor (NGF) on bone fracture healing of inflicted T),spinal cord
injury (SCD complicated with tibia fracture in rats. Methods: Totally 120 rats were randomly divided into tibia fracture group
(F group, n=40), T, SCI + tibia fracture group (FS group, n=40), and T,, SCI + tibia fracture + NGF group (FSN
group, n=40) . Four weeks later, the fracture sites in the 3 groups were subjected to CT scanning; the maximum transverse
diameter of the fracture ends and the gray scales of non-osseous area were measured; the changes of biomechanics property of
the fracture ends were determined by three-point bending test; the bone morphometry, bone density, and histomorphology of
callus were determined; the expression of OCN was detected by immunohistochemical method; the osteoblast ultrastructure was
observed by TEM and the expression of [, [l type collagen were examined by Western blotting. Results; The maximum
transverse diameter of F group was less than those of FS group(P<C0. 01)and FSN group (P<C0.05), and FS group was longer
than FSN group(P<C0. 05); the comparison of gray scales among 3 groups had a similar result to that of the section diameter.
Three points bending test and bone morphometry test showed that the biomechanics property of the fracture ends in F group
were better than those of the other 2 groups (P<C0.05), and FSN group was better than FS group (P<C0. 05). The expression
of OCN and type [ collagen in the callus of F group was significantly higher than that of the other 2 groups (P<C0. 05), and
FSN group was higher than FS group (P<C0. 05) ; while the expression of type Il collagen in F group was lower than that of the
other 2 groups(P<C0.05), and FSN group was higher than FS gourp (P<C0. 05). Morphological and ultrastructure observation
showed that fracture in F group had the best healing result, and the healing result of FSN group was better than that of the FS
group. Conclusion: It is suggested that denervation can affect the ossification of fracture ends and NGF can promote the
ossification of fracture ends suffering denervation.
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Fig 1 Comparison of maximum transverse diameter of fracture end and callus among the 3 groups

A F group; B: FS group; C: FSN group
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Tab 1 Rat tibia bend mechanics parameters

(x*s)
Group n Bcnd(i&g) load i‘?ﬁ:ﬁ flk:)j:g:flltgy f(le(;?;)ll?lslt}f iizggi ¢ X?gr}dﬁg. r;qgrilil/ige )
(N » mm) (mm) (X107 (MPa) ’ 1oes
F 8 109. 1047, 64 722.79+54. 20 0.24+0.02 0.91+0.06 150. 204 11. 41 1.6040.12
FS 9 84.50+5, 49" 552.42+31.35"% 0.2040.01"% 0.76+0.05" 120.5047.84~ 1.374+0.09"
FSN 8 103.104+7.01*4  701.08£47.67*4  0.2340.01 0.8540.06*4  147.14=+10.10* 4 1.58+0.11*4&

* P<C0. 05 vs F group;~ P<0. 05 ws FS group
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Tab 2 Histomorphometry static parameters of rat tibia fracture ends
(n=19,7+5)

Parameter F group FS group FSN group
Average width of mineralized callus(s/pm) 28.1842.91 20.884+2.10" 27.19+2.81"4
Area of mineralized callus(A/pm?) 2 583.48+381.21 2 008.18+267.10" 2 489.10+245.56* 4
Active absorption surface( %) 4.12+0. 87 4.3840.16" 4.2740.49*4
Osteoid( %) 49.67+0.47 43.1140.42" 44,1140, 43*4
Osteoclast index number 3.5940.83 1.7240. 65" 3.09+0.23*4
Osteoblast index number 27.5842.18 20.5444.16" 24.89+4.11%4
Osteoid average width(b/pm) 3.12+0.17 2.99+0.19" 3.56+0.20*4
Mineralization surface ratio( %) 58.16+5. 14 43.354+4.77" 52.09+4,61*4

* P<C0.05 ws F group;” P<C0. 05 vs FS group
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Tab 3 Histomorphometry dynamic parameters of rat tibia fracture ends

(x*£s)
Parameter F group(n=21) FS group(n=22) FSN group(n=22)
Bone mineralization sedimentation rate 0.75440.063 0.9754+0. 177~ 0.70840.078* &
Osteoblast activity 5.786+0. 987 3.134=£0. 654" 4.8974+0.453*4
Bone absorption rate( %) 17.43648. 435 23.782+9.101" 19.56449, 567~
Bone resorption periodicity(z/month) 1.568+0. 100 0.9354+0. 067" 1.076£0.989* 4
Osteoclast activity 145.99 +88.12 126.09 +54.00 139.99 464,67

* P<C0.05 vs F group; 2 P<C0. 05 vs FS group
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Fig 2 Comparison of bone morphometry test
A :Normal bone; B: F group; C: FSN group; D: FS group
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Fig 3 Histomorphology of callus 4 weeks after tibia fracture in rats (H-E, X200)
A F group; B: FS group; C: FSN group
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Fig 4 Expression of OCN immunohistochemistry 4 weeks after fracture( ABC, X200)
A: F group; B: FS group; C: FSN group
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Fig 5 Osteoblast ultrastructure under TEM of callus in 3 groups( X 400)
A: F group; B: FS group; C: FSN group
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Fig 6 Western blot analysis of collagen type [ (A)
and type [l (B) 4 weeks after fracture

C: Standard collagen protein
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