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Effect of different intervention on femoral biomechanics in denervated rats
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Abstract; Objective To investigate the effect of electrical stimulation and exogenous NGF on the biomechanics of the femur in
denervated rats and to provide reference to prevent and treat disused osteoporosis in the clinic. Methods Fifty healthy male SD rats
were randomly divided into group A ( sham operation group, 10 rats) and group B (model group, 40 rats). Rats in model group
received excision of sciatic nerve and femoral nerve, and were further divided to 4 groups (10 rats in each). Rats in sham operation
group received operation without excision of sciatic nerve and femoral nerve. Denervation rats received normal saline injection daily.
Electrical stimulation was processed in ES group and NGF + ES group twice per day, with a 2Hz simplification square wave. Rats in
NGF group received injection of 2U/kg-d exogenous NGF. Rats in combination group received the same treatment in ES group and
NGF group. The right femurs were collected for structural and material examination after 30-day experiment. Results Compared
to sham group, the maximum load, structure stiffness, and ultimate strength in the NGF group were remarkably reduced ( P <
0.01). The difference of the indices was not significant between electrical stimulation group and the combination group. Compared
to the denervation group, indices in ES group and NGF group were remarkably increased except energy absorption (P <0.01).
Conclusion After the denervation, the femoral mechanical property decreases. Electrical stimulation and nerve growth factor are
benefitial to prevent or delay the occurrence of osteoporosis.
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Table 1  Comparison of structure mechanic parametrers of the right femur among the groups (x +s,n =10)
131 G R (N) W 544807 (N) ZEFNIEE (N/mm) FEE I (N - mm)
ZH A Tou
P Max-load ( N) Break-load ( N) Stiffness ( N/mm) Energy resorption( N+-mm)
SHAM 87.40 +8.24HM 54.71 +9. g3 WM 127.36 + 14. 9cHE 61.11 +6.55™
DN 71.61 3. 6544 38.02 +6. 1244 100. 13 £7.5344 54.32 +7.874
NGF 77.16 +4. 24440 44.93 +8.96® 112.05 +11. 874A® 57.19 £4.30
ES 82.25 +3. 524NN 53.09 +11.24HM 119.29 +7.794M 57.89 +4.62
NGF + ES 85.80 +2. oM™ 54.11 £10.81™® 125.69 +10. 754 60. 14 +4.21

Note: compare to SHAM group, 4 ;P <0.05,44:P <0. 01 ;compare to DN group,™.P <0.05,™"®™. p <0.01.
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Table 2 Comparison of material mechanic parametrers of the

right femur among the groups (x £s,n =10)

4151 PR (N/mm?) R (%) BAMERR (MPa)
Group Max-intensity ( N/ mm?) Max-strain Elastic module( MPa)

SHAM 34.29:2. 218 2 6550.27"® 6]60. 89 +697. 32WM
DN 28.39£2.0144  3.17£0.4144 4796.36 +605.9344
NGF 29.10 £2.684 2.89+0.28™ 551833 £535. 11™™
ES 31.07 £3.52™ 2.77 +0.20™® 5611.33 £372. 3™
NGF +ES 32.293.07"® 2 76 +0.26™® 5913, 50 +404. 02 ™™

Note ; compare to SHAM group, 4 : P <0. 05,44 .P <0. 01 ; compare
to DN group, ®™.P <0.05,"®. p <0.01.
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