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Abstract

BACKGROUND: Polylactic acid (PLA)-polyglycolic acid (PLGA) membrane has good biocompatibility, stable mechanical
strength, non-toxic side effects and controllable degradation rate.

OBJECTIVE: To investigate the repair effect of PLA-PLGA membrane on the injury of sciatic nerve in rats.

METHODS: Health 36 male Wister rats were selected to expose the sciatic nerve after surgery and randomly divided into
sham operation group, control group and experimental group. Rats in the sham operation group received no treatment
after the free of sciatic nerve; those in the control group underwent direct end to end nerve anastomosis; while those in
the experimental group were wrapped by PLA-PLGA membrane after the end to end nerve anastomosis.

RESULTS AND CONCLUSION: (DElectrophysiology detection: The nerve conduction velocity and wave amplitude in
the control and experimental groups were better than those in the sham operation group, and the control group was
better than the experimental group (P < 0.05). @Histological detection: Adhesion between nerve in the control group and
surround tissues was severe. The anastomosis in the experimental group was smooth and flat, besides, PLA-PLGA
membrane was degenerated and absorbed obviously, and no adhesion with surround tissues. The number of myelinated
nerve in the control group was obviously decreased, compared with the sham operation and experimental groups,
moreover, the regeneration ratios and degree of maturity of neural axis was lower. 3®Horseradish peroxidase retrograde
tracing: The number of positive myelinated nerve fiber marked by horseradish peroxidase of the control group was
decreased significantly than that of the other two groups. These results suggest that PLA-PLGA membrane can prevent
neural adhesion after surgery and promote nerve regeneration.
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Figure 1 The broken end of the nerve was
wrapped by polylactic acid-polyglycolic
acid membrane of 10 mmx10 mm
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Figure 2 Suturing the polylactic acid-polyglycolic
acid membrane to a closed conduit
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Table 1 The electrophysiological measurement results of

operated sciatic nerves in rats of each group (X+s)
Group 2 wk 4 wk 6 wk
Sham operation
Amplitude (mV) 13.58+2.69 13.58+2.69  13.58+2.69
Conduction velocity (m/s) 68.1348.26 68.13+8.26  68.13%8.26

Experimental
Amplitude (mV)
Conduction velocity (m/s)
Control
Amplitude (mV) -
Conduction velocity (m/s) -

1.40+0.54° 7.78+2.96° 11.23+3.63%
14.90+2.61% 45.90+4.55% 63.60+7.33%

2.85+2.89"  4.43+4.63"
30.2046.50° 52.60+6.44"

%P < 0.05, vs. sham operation group; °P < 0.05, vs. experimental group
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Figure 3 4 wk after operation, the nerve conduit sutured by
PLA-PLGA membrane could keep shapes and not
be squeezed , but began to degrade and soften;
no neuroma formed and no adhesion with the
surrounding tissues
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Table 2 Axonal regeneration rate and degree of regenerated

axon maturity (xS, %)
- Sham operation Experimental Control
group group group
Axonal 100 72.24+2.78% 59.40+3.17°
regeneration rate
Regeneration axon 100 22.81+2.06% 16.08+1.39°
maturity

3p < 0.05, vs. sham operation group; °P < 0.05, vs. experimental group

b: 2 wk after operation, a few
myelinated nerve fibers in the
control group was seen

a: The myelinated nerve fiber was
full field of vision in the sham
operation group

c: 2 wk after operation, a few
myelinate nerve fibers were seen
in the experimental group

d: 6 wk after operation, the number
of myelinated nerve fibers in the
control group was increased but
smaller than regenerated nerve of
the sham operation group

e: 6 wk after operation, the myelinated nerve fiber in the
experimental group was obviously increased and smaller
than the regenerated nerve of the sham operation group, but
was thicker than that of the control group

Figure 4 Histological detection of nerve tissues in each
group (Hematoxylin-eosin staining, x200)
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a: The myelinated nerve fiber marked by HRP in the
spinal cord of the sham operation group

b: 6 wk after operation, the myelinated nerve fiber marked
by HRP in the spinal cord of the experimental group

Figure 5 The myelinated nerve fiber marked by Horseradish
peroxidase (HRP) in the spinal cord of the sham
operation group and the experimental group
(Hematoxylin-eosin staining, x200)
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