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[ Abstract] Objective To observe the protective effect of brain-derived neurotrophic factor-polylactic-co-glycolic acid
(BDNF-PLGA) sustained release microspheres on the peripheral nerve injury of rats. Methods BDNF loaded PLGA
microspheres were prepared by double emulsion solvent evolution method. A total of 48 adult SD rats were divided into sham
operation group, model group, BDNF group and BDNF-PLGA sustained release microspheres group (n=12); the model of
sciatic nerve ring clamp injury was established in the latter three groups. After operation BDNF(30 pg/mL, 1 mL/kg) was
injected into the local nerve injury sites for BDNF group and BDNF-PLGA sustained release microspheres (BDNF 30 pg/mlL,
1 mL/kg)were injected for BDNF-PLLGA group, once a week for four weeks. The general status, pace, and joint motion of each
group were observed after operation; and the changes of neurological scores, nerve conduction velocity (NCV), amplitude,
latency period, compound muscle action potential (CMAP) and histopathology were observed 4 weeks after operation. Results
The general status, pace, and joint motion of the sciatic nerve injury in BDNF-PLGA group were significantly improved
compared with the model group and BDNF group. The BDNF-PLGA sustained release microspheres effectively improved the
functions of injured peripheral nerve, which basically restored the normal level after four weeks, and the recovery was rapid than

the BDNF group. The NCV, amplitude and latency period, CMAP amplitude, and recovery rate of CMAP in the BDNF-PLGA
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group was significantly improved compared with the model group(all P<Z0. 01), and the improvements were also significantly

greater than those in group BDNF (P<C0. 05). The BDNF-PLGA sustained release microspheres also significantly improved the

pathology changes of sciatic nerve injury, including those of the myelin sheath, axon and vacuole. Conclusion The BDNF-

PLGA sustained release microspheres have prominent protective effect against the peripheral nerve injury in rats.
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Tab 1 Comparison of sciatic nerve function at different time points after injury in rats

n=12,x=%s
Group 1 week 2 weeks 3 weeks 4 weeks
Sham 5. 0040, 00* * 5.0040.00* * 5.0040.00* * 5.0040.00* *
Model 1. 0840. 29 1.33£0. 49 1.9240.79 2.67%0. 65
BDNF 1. 08+0. 29 1.50+0. 52 2.25740.75 3.33£0.65*
BDNF-PLGA 1.1740. 39 2.00740., 74* 3.17£0. 72> & 4,750, 45 * L0

BDNF-PLGA : Brain-derived neurotrophic factor (BDNF)-polylactic-co-glycolic acid (PLLGA) sustained release microspheres.
P<C0. 05, * P<<0. 01 vs model group;* P<C0. 05,24 P<C0. 01 vs BDNF group

R2 KARLBHWERGG 4 B&HNCVREERPAR CMAP KIEFRE RH LR

Tab 2 NCV,amplitude, latency period, CMAP amplitude and recovery rates four weeks after sciatic nerve injury in rats

n=12,x=%s
) Latency period CMAP

Group NCV v/(m=+s™ 1) Amplitude ¢/mV )

t/ms Amplitude ¢/mV Recovery rate (%)
Sham 45.25+6.00* * 14,924+1.78* * 1.3840.37** 20.2442.08* * -
Model 24,9245, 25 8.33+1.15 4.7640.75 5.724+0. 96 27.8545.01
BDNF 29.5844.50* 9.50+1.00* 3.3840.69* * 7.21+1. 04~ 35.8443.97**
BDNF-PLGA 33.9244.58" *4  10.7541,48% 4 2. 840,56 * 2 11234115748 56,477,107 =44

BDNF-PLGA: Brain-derived neurotrophic factor (BDNF)-polylactic-co-glycolic acid (PLLGA) sustained release microspheres;
NCV: Nerve conduction velocity; CMAP: Compound muscle action potential. * P<Z0. 05, * P<C0. 01 vs model group;® P<<
0.05, 24 P<0, 01 vs BDNF group
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Fig 1 Pathological observation of rat sciatic nerve tissue

A-D: Hematoxylin-eosin (H-E) staining; E-H: Phloxine-Brilliant green combine-staining. A, E:. Sham group; B, F: Model

group; C, G: BDNF group; D, H:. BDNF-PLGA sustained release microspheres group. BDNF-PLGA: Brain-derived

neurotrophic factor (BDNF)-polylactic-co-glycolic acid (PLGA).
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