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Effects of exercise therapy on motor function recovery in

mice with sciatic nerve injury
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Abstract

Objective: To evaluate the effect of exercise therapy on motor function recovery in mice with sciatic nerve
injury. Methods: A total of 60 male C57BL/6 mice were randomly divided into a sham operation group, a sciatic
nerve injury group and an exercise therapy group, 20 rats in each group. A mouse model of sciatic nerve injury
was established by squeezing the sciatic nerve. The toe morphology and Sciatic Functional Index (SFI) of mice
in each group were evaluated. The morphology and quantity of nerve fibers in each group were observed by

immunofluorescence staining. Transmission electron microscopy was used to examine the number of myelinated
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nerve fibers at the distal end of the mouse sciatic nerve injury site. The genes associated with nerve damage repair
were detected by real-time PCR. Results: Compared to the sham group, the mice in the sciatic nerve injury group
were not able to open toes, the SFI was higher (P<0.001) and the decline rate was slower. Compared with the
sciatic nerve injury group, the toe opening function of mice in the exercise treatment group recovered slightly
and SFI decreased rapidly (P<0.001). The results of immunofluorescence staining showed that the number and
density of distal nerve fibers of the injured area in the sciatic nerve injury group were low, however, the number
and density of the injured distal nerve fibers of the injured area in the exercise treatment group were increased. The
results of electron microscopy showed that, compared with the sham group, the ratio of distal myelinated nerve
fibers of the injured area in the sciatic nerve injury group was lower (P<0.001); compared with the sciatic nerve
injury group, the ratio of distal medullated nerve fibers of the injured area in the exercise treatment group increased
(P<0.01). Real-time PCR showed that compared with the sham operation group, BDNF, Mpz and Cdhl gene
expression levels were decreased (P<0.01 or P<0.001) and Artn gene expression level was increased (P<0.001) in
the sciatic nerve injury group; compared with the sciatic nerve injury group, BDNF, Mpz, Cdhl, Gap-43 and cJun
gene expression levels were increased (P<0.01 or P<0.001) and Artn gene expression was decreased (P<0.01) in

the exercise treatment group. Conclusion: Exercise therapy can promote the recovery of motor function in mice

with sciatic nerve injury.
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Table 1 Primer sequences of real-time PCR
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Artn S“AGCTGTII'TIGCAAGCTGCCG-3'
BDNF S'-TCATACTITCGGITGCATGAAGG-3'
Gap43 S'"TGGTGTCAAGCCGGAAGATAA-3'
Mpz 5-CGGACAGGGAAATCTATGGTGC-3'
Cdh1 §-CAGGTCTCCTCATGGCTIITGC-3'

cJun

§S'-CCITCTACGACGATGCCCTC-3'

5'-GGCAGTGGGACAATGCAGTA-3'
S-AGACCTCTCGAACCTGCCC-3'
5'-GCTGGTGCATCACCCTIICT-3'
S'"TGGTAGCGCCAGGTAAAAGAG-3'
S'-CITTCCGAAAAGAAGGCTGTCC-3'
S'-GGIICAAGGTCATGCTCTGTIT-3'
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Figure 1 Effect of exercise therapy on recovery of motor function of the sciatic nerve
(A) A E P2 B A5 A BEY B0 s (B)SFL. n=s; SALEMARLIAALL, *P<0.01.

A) Toe diffusion test after sciatic nerve crush injury; (B) Sciatic nerve function index. n=5; compared with the injured group, **P<0.01.
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Figure 2 Number of axons in the sciatic nerve crush injury after 7 days
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(A) Longitudinal sections of the sciatic nerve for neurofilament immunostaining; (B) Magnified views from the boxed areas in Figure 2A

(Scale bar: 100 um); (C) Transverse sectioning of the sciatic nerve for neurofilament immunostaining (Scale bar: 100 pm).
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Figure 3 Effect of exercise therapy on axons in sciatic nerve injury mice
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BRFARLAMEL, "P<0.001; FATMZAAMEL, *P<0.01; n=s.

(A) Transmission electron microscopy analysis of proximal nerve injury 35 days after sciatic nerve crush injury (Scale bar: 2 ym); (B)
Detection of myelinated axons (percentage of total axons). Compared with the sham group, ““P<0.001; compared with the injury group,
**P<0.01; n=S.
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Figure 4 Effect of exercise therapy on genes expression of mouse sciatic nerve crush injury
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