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Promotion of neural regeneration after allograft of sciatic nerve in rats
by pretreatment of tetramethylpyrazine

LI Yan-jiang, HUANG Ying-ru, XIAN Hua, WU Zhen-yuan
Department of Orthopaedics, College of Traditional Chinese Medicine, Chongqing Medical University, Chongqing 400016, China

Abstract: Objective To investigate the feasibility of repairing nerve defect of sciatic nerve in rats by the pretreatment of cold
preservation with tetramethylpyrazine. Methods Forty Wistar rats and 40 SD rats were selected as donors and recipients,
respectively [3 months, SPF male rat (200 + 20) g], the sciatic nerve segments of 15 mm were harvested from the donors, then
randomly preserved in 4 C tetramethylpyrazine solution (0, 50, 100, and 200 mg/L, in A, B, C, and D groups, n = 20) for 6 weeks, the
ultrastructure of sciatic nerve was observed by transmission electron microscope (TEM). Calcein-AM staining was used to observe the
change of fluorescence intensity with laser scan confocal microscope (LSCM). The recipients were randomly divided into A ', B’, C’,
and D’ groups (n = 10, corresponding to A, B, C, and D groups), 10 mm defect of sciatic nerve in recipient was repaired by the nerve
preserved for 6 weeks. The gross appearance and sciatic nerve function index (SFI) were detected at different period after the surgery.
The electrophysiological changes, regenerated nerve image analysis, and TEM were performed in 20 weeks after transplantation.
Results The nerve preserved for 6 weeks, there were severe demyelination and neuraxis denaturation in group A, but these changes in
groups B, C, and D were more gentle than those in the group A. The fluorescence intensity in the groups B, C, and D was higher than
that in group A, and in group B higher than that in groups C and D (P < 0.05). There was no significant difference in groups C and D (P
> 0.05). All the rats survived to the end of the experiment. There were significant differences (P < 0.05) between groups B’, C', D’
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and group A’, group B’ and groups C’, D' while there were no significant differences between groups C’ and D’ (P > 0.05) in different

times of SFI after transplantation, electrophysiological detection, the number of myelinated nerve fibers, and thickness of myelin at 20

weeks, The observation of TEM in 20 weeks showed that myelinated nerve fibers and thickness of myelin sheath in group A’ was

thinner than those in groups B’, C’, and D’, and that the hyperplasia of connective tissues in group A’ was more serious than that in

groups B, C’, and D'. Conclusion Tetramethylpyrazine plays a protective role on the cold preservation of sciatic nerve, and could

promote the nerve regeneration after allogeneic transplantation.
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Fig. 1 Ultramicro-structure of sciatic nerve preserved coldly for 6 weeks in each group
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2 BERIRTE 6 BILBME Calcein-AM £

Fig. 2 Calcein-AM staining of sciatic nerve preserved coldly for 6 weeks by in each group
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Table 1 Comparison on SFI of rats in each group at different time after transplantation (; +s,n=5)

2853 p/(mgL™") SFI
4 J4 8 JH 16 J4 20 J4
A" CGRHRD — -92.8543.46 -86.3812.50 —-81.2442.29 ~79.961+2.77
B’ 50 —80.06+4.53" —70.12+3.94* -60.87+1.51° -56.324+2.13"
C 100 -86.95+3.01°" ~77.7942.52°% -69.78 +3.06"" —-66.5713.05""
D' 200 -87.07+3.46"* -78.78+1.33"* -71.074+1.70%* -68.03+1.36"*

5 AYILEE: “P<0.05, 5Bl "P<0.05, FIH
2P <0.05 vs group A’, “P < 0.05 vs group B, same as below

F2 BHER20AZEZTHRARHZBEEONER (x+5,n=10)

Table 2 Electrophysiological testing on nerve of rats in each group in 20 weeks after transplantation (x+s,n=10)

25 %) p/(mg'L™) 5 15 68 48 {2 /m V 1KY /ms NCV/(ms ™) K /g
A CRHED — 34.25+6.37 5.454+0.77 7.4240.50 6.3110.56
B’ 50 53.62+3.61° 3.56+0.67" 12.56+1.27° 14.93+1.05°
C 100 44.01+3.76"" 4.2740.40" 10.44+1.02%* 9.9740.94"*
D’ 200 41.8243.56"" 4454051 9.9740.86"* 9.73+£0.93""
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Fig. 3 Nerve graft of rats in each group by toluidine blue staining in 20 weeks after transplantation
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Fig. 4 Ultramicro-structure of nerve graft of rats in each group in 20 weeks after transplantation
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