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Histological changes of callus osteogenesis at tibial fracture site in denervated rats

Lin Ji

Abstract

BACKGROUND: Previous study showed that nervous system plays an important role in the fracture reconstruction. However, the
concrete mechanism has not been totally expounded yet. The effect of central nervous and nerve growth factor on callus was
rarely reported.

OBJECTIVE: To observe histological changes of callus osteogenesis at tibial fracture site in denervated rats.

METHODS: SD rats were prepared for closed fracture with left tibial intramedullary fixation models and were randomly assigned
into 3 groups: Simple left tibial fractures group, T1o spinal cord transaction group: Based on the tibial fracture models, 0.3 cm T1o
spinal cord was transected and removed. Nerve growth factor group: Based on the frontal models, intramuscular injecting nerve
growth factor. The morphological changes of bone tissues were observed by hematoxylin-eosin staining. The condition of
osteogenesis in callus was observed by osteocalcin immunohistochemistry and the microstructure of osteoblasts was detected
under a transmission electron microscope.

RESULTS AND CONCLUSION: The osteoblasts quantity was decreased, osteocalcin decreased and osteoblasts organelle
functions lowered in the T1o spinal cord transaction group. Compared with the T1o spinal cord transaction group, these indexes in
the nerve growth factor group were improved. The findings demonstrated that nerve growth factor can partly improve bone tissue
regeneration in denervate state.
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a: Left tibial fracture group b: T1o spinal cord transaction group

c: Nerve growth factor group

Figure 1 Histology manifestation of rat fracture callus
(Hematoxylin-eosin staining, x100)
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Table 1 Comparison of immunohistochemistry
osteocalcinsignal intensity among three groups

Group Osteocalcin signal number (n)
Strongly positive Weakly positive Negative
Left tibial fracture 9 2 0
T1o spinal cord transaction 73 3 2
Nerve growth factor gab 2 1

aP < 0.05, vs. left tibial fracture group; P < 0.05, vs. T+o spinal cord
transaction group

a: Left tibial fracture group b: T10 spinal cord transaction group

c: Nerve growth factor group

Figure 2 Expression of osteocalcin in denervated callus
(Immunohistochemistry staining, x100)
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Figure 3 Ultrastructure of obsteoblasts (Electron
microscopic observation, x6 000)
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