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ABSTRACT Objective: This study is to explore the feasibility of the improved electrospinning technique prepared uniaxially align-
ed three-dimension (3D) orientation PLGA nanofiberous conduit and to investigate the effectiveness of such nerve conduits on the periph-
eral nerve regeneration. Methods: The uniaxially aligned 3D PLGA nanofiberous conduit was made by the improved electrospinning
technique. The Nanostructures of the conduit detected by scanning and transmission electron microscope. 36 male adult rats were
randomly divided into three groups of 12 rats in each group. A 13mm sciatic nerve defect in the right sciatic nerve was created in the rats
and was repaired with non oriented PLGA conduits (group A), with oriented PLGA conduits (group B) and with autograft (group C)
respectively. After 3 months postoperatively, the method of the walking footprint analysis, the gastrocnemius muscle atrophy rate,
electrophysiological testing, tissue morphology detected, the transmissionelectron microscopy and image analysis are used to evaluate the
result of the seamless orientation PLGA nerve conduit on repairing the peripheral nerve defects. Results: There were no collapse and
fracture in scaffolds and the conduit can provide ideal mechanical support after three month of the operation. Regenerated nerve through
nerve conduit to the distal end of nerve in each group. There were no significant difference between group B and C in the atrophy of
gastrocnemius muscle and nerve conduction velocity (P<0.05), and were better than that of group A. The number and the maturity of
regernate nerve fiber in group B and C are obviously better than the group A. Conclusions: These uniaxially aligned seamless 3D
electrospun PLGA nerve guides can induce and promote nerve regeneration, improve the quality of the sciatic nerve regeneration and so
may be a promising substitute for autogenous nerve grafts.
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x| BEHLBHEINEEIEE SFI (n=6,xt s)
Table 1 SFI of each group(n=6, xt s)

A ERE A BA ca
Post-operation time (Group A) (Group B) (Group C)
2 & (2weeks) -100+ 2.18 -95+ 2.14 -88+ 2.95
4 [ (4weeks) -95+ 2.15 -93+ 2.15 -76% 2.25
6 J&(6weeks) 93+ 1.77 -88+ 2.45 -66% 2.45
8 J&(8weeks) -81+ 1.75 -74% 1.75 -53+ 2.15
10 & (10weeks) -78+ 227 -63+ 2.44 -49+ 2.35
12 ) (12weeks) -73+ 2.07 -58+ 2.28 -38+ 2.05

F2 RiE 6 BRK 12 BBIAEE®ER (n=6,xt s)
Table 2 NCV and DCMAP data of each group at 6 weeks and 12 weeks after operation(n=6,x+ s)

EzE | HEESEE i 8 A EBLLKIE
(Group) NCV(M/S) DCMAP(mv)
A £ 6 E(Group A 6 Weeks) 22+ 1.15 3.79% 0.64
A 8 12 JE(Group A 12 Weeks) 31£ 1.55 6.3% 0.73
B 48 6 E(Group B 6 Weceks) 20 2.2 3.87% 0.68
B £H 12 F(Group B 12 Weeks) 41% 1.36 8.3 0.59
C 48 6 F(Group C 6 Weceks) 39+ 1.45 6.7+ 0.69
C £8 12 [F(Group C 12 Weeks) 49+ 1.88 10.5 1.32

FIA WP Z AL TC .5 22 5#(P> 0.05), L [m] PLGA 34841 [n] PLGA 384 60% + 10% A7 1 3% 2% 5 (P< 0.05)ix 22 WAL
MEAER ) PLGA B H A W25, 70 75% £ 12% Al $5R0], s PLGA A2 A A (80 284 A2 HAT LY £ ok
60% x 10% ,(P<0.05), { A AEAHZH 80.85% + 11% FIAEHL  WLALREA M9ZfE.

RSB RF AL
Fig.1 Histology observation of gastrocnemius muscle by cross-sectional HE staining(A-C): Group A; Group B; Group C

foner

B EMEFENHE YR (A-C):Gr
Fig.2 HE staining(A-C): Group A; Group B; Group C

oup A; Group B; Group C
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Fig.3 Myelination of regenerating nerves stained with toluidine blue (A1-C1) at week 12 post-operatively of each group

B 4 RF 12 AHSEHNEEER ABMERNE S BIEER(A-C): Group A; Group B; Group C

Do, 97,

Fig.4 Ultrastructure of the regenerated nerve under TEM (A-C) at week 12 post-operatively of each group

%3 RIS 6 B 12 ABRERE S ST EMEEIT(1=6, X 5)

Table 3 Data image analysis of regeneration of nerve fiber at week 6 and 12 post-operatively of each group(n=6, x+ s)

2 5 (Group) A #H(GroupA) B £H(GroupB) C £H(GroupC)
HRFHEITE 6 B
4100+ 358 4300+ 476 8400 377
(Nerve fiber number at 6 weeks )
RTHEITE 12 F
5400+ 669 7300+ 689 12000+ 532
(Nerve fiber number at 12 weeks)
REZ(wm )6 F
Eﬂi = B 2.13t 045 2.37 0.51 4.35%+ 0.35
( Axon diameter at 6 weeks )
HREZ(pm)I2 F
. 3.44% 0.68 472+ 0.45 5.3+ 047
( Axon diameter at 12 weeks )
BEEHEE(um )6 7
HEE( B 0.563% 0.13 0.88% 0.15 9.68% 0.17
( Thickness of myelin sheath at 6 weeks)
BE#EE(pum)12 B
0.86x 0.14 1.3+ 0.16 1.25% 0.14

( Thickness of myelin sheath at 12weeks )
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