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Sciatic nerve preserved by vitrification solution contains Shenfu Injection
repaired allogenic nerve defects in a rat model

DENG Xiong, HUANG Ying-ru, WU Zhen-yuan, ZENG Huan-huan, LI Zi-jian
Department of Orthopaedics, College of Traditional Chinese Medicine, Chongqing Medical University, Chongqing 400016, China

Abstract: Objective To investigate the feasibility of improving sciatic nerve vitrification preservation using Shenfu Injection in rats.
Methods At—80 “C, SPF male SD rat sciatic nerve segments were preserved in the vitrification solution containing Shenfu Injection
(0%, 5%, 10%, 30%, groups A, B, C and D) for 4 weeks. The sciatic nerves were observed by transmission electron microscope (TEM),
the biological activity of the nerve was detected by laser scanning confocal microscope (LSCM) after Calcein-AM and PI double
staining, and the expressions of Bcl-2 and Bax of the sciatic nerves were tested by Western blotting. 10 mm sciatic nerve defect of the
Wistar rats (groups A’, B’, C' and D’) was repaired using the corresponding SD rats sciatic nerves preserved for 4 weeks, the gross
appearance and sciatic nerve function index (SFI) were detected at different periods after the surgery, the histological and
electrophysiological changes of regenerating nerve were detected at 16 weeks post transplantation. Results The results of TEM
showed that demyelination of the sciatic nerve in group A was severe, and in groups B, C and D were mild. The results of LSCM
showed that there were strong green fluorescent and weak red fluorescent in groups B, C and D, and weak green fluorescent and strong
red fluorescent in group A. The expression of Bcl-2 and Bax of the sciatic nerves, there were significant differences between groups B,
C, D and group A, and between groups C, D and group B (P < 0.05), but there was no significant difference between group C and group
D (P > 0.05). The SFI at different periods after the transplantation, the results of electrophysiological detection, the number of
myelinated nerve fibers, and the thickness of myelin at 16 weeks after the surgery, there were significant differences between groups C’,
D’ and groups A’, B’ (P < 0.05), but there was no significant differences between group A’ and group B’, and between group C' and group
D’ (P > 0.05). At 16 weeks after the surgery, the results by TEM observation showed that there were fewer fibers, smaller diameter,
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sparse distribution, thinner myelin sheath in group A’ and group B’, but the number of regenerated fibers was more, the distribution was

extensive, and the myelin sheath was thicker in group C’ and group D'. Conclusion Shenfu Injection has protective effect on sciatic

nerve preserved by vitrification, and can improve nerve regeneration after allograft in rats.

Key words: Shenfu Injection; sciatic nerve; vitrification preservation; nerve allograft; nerve regeneration
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White arrow shows the axis of the plasma, yellow arrow shows the myelin sheath

1 REF4FARLBMEBHEN

Fig. 1 Ultrastructures of sciatic nerves preserved for 4 weeks
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Fig.2 Calcein-AM and PI double staining of sciatic nerves after being preserved by vitrification preservation for 4 weeks
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Fig. 3 Expression of Bcl-2 and Bax of sciatic nerves after

being preserved by vitrification preservation for 4 weeks
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20 5 SHI
4 8 J& 12 J# 16 )
F' —-43.21+10.90 -27.76+6.92 —22.48+2.45 -20.22+3.39
A' -80.58+ 4.04° —65.58+2.95" —66.53 +2.34" -63.19+5.42°
B' -76.08+ 3.51° -64.50+2.23" —-63.88+2.83° —-61.74+3.08"
C -66.92+ 3.42° -58.144+3.29"" ~-57.28+3.79"" -56.09+2.32°"
D' -66.91+ 3.05"™ -58.30+4.31°" -55.72+2.26"" ~-54.76+3.88""

5 PHEE: “P<0.05; 15 AMLE: TP<0.05; 5 BALE: *P<0.05, T
“P <0.05 vs group F’; "P < 0.05 vs group A’; "P < 0.05 vs group B, same as below
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®2 BERE 16 ABEMERERIER (X £5,n=10)
Table 2 Electrophysiological testing on nerve of rats in 16

weeks after transplantation (X £s, n =10)

R3 BHEE 16 ABEMZEBI T (X Xs,n=8)
Table 3 Image analysis of regenerative nerve in 16 weeks

after transplantation (X £s, n = 8)

45 BRI /ms FRE AL S/ (mes™) 415 RGP LT YA B /um
F' 1.57£0.19 21.81%1.15 F' 476.00%12.05 2.80040.069
A' 3.4440.35% 9.39£1.17° A 276.00+ 7.88° 1.080+0.056"
B' 2.79+0.22° 10.62+1.35% B' 285.00+ 4.61° 1.11040.078>
C' 2.16+0.24""" 15.9941.03°™" C 349.00% 7.23°"" 2.140£0.093""
D' 2.02+0.19°" 16.7040.98""" D' 345.00+ 6.31°7 2.140£0.082°""
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Fig. 4 Toluidine blue staining in 16 weeks after transplantation
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Fig. 5 Ultramicro-structure of nerve graft of rats in each group in 16 weeks after transplantation
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