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Effects of hyaluronic acid on scar formation in the acellular nerve allograft

Liu Ying-wei, Zhang Wan-li, Chi Cheng-tao, Xu Qing-yu, Lu De-zhi (Hongqi Hospital Affiliated to
Mudanjiang Medical University, Mudanjiang 157011, Heilongjiang Province, China)

Abstract

BACKGROUND: In terms of the histocompatibility, immune rejection and scar formation after repair,
acellular nerve allograft is closer to autologous nerve cells. At present, hyaluronic acid has been applied
for autologous peripheral nerve repair; however, research on the nerve allograft is rarely reported.
OBJECTIVE: To explore the effect of hyaluronic acid on the anastomotic scar in acellular nerve allograft
repair of rat sciatic nerve defect.

METHODS: Thirty-six Sprague-Dawley rats were randomly divided into three groups (n=12 per group).
The rat model of nerve defect of 10 mm was established by cutting the sciatic nerve of the left hind leg and
then given nerve allograft combined with the injection of hyaluronic acid at anastomosis (experimental
group), only nerve allograft (control group) and autologous nerve graft (nerve autograft group),
respectively. Afterwards, the healing of the proximal anastomosis was observed and scar components
were assessed.

RESULTS AND CONCLUSION: Gross observations showed that the rat skin and muscle fascia had no
significant differences in healing among groups, while the surrounding tissue adhesion in the experimental
group was milder than that in the control group (P < 0.05). Masson staining found that collagen deposition
in the epinerium could be observed in each group. In the experimental group, a small amount of collagen
fibers arranged orderly in the epineurium; in the control group numerous collagen fibers accumulated and
arranged irregularly; in the nerve autograft group, sparse epineurial collagen fibers appeared in an order
arrangement. The gray value of collagen type | in the experimental group was higher than that in the
control group (P < 0.05), while the gray value of collagen type Ill was lower than that in the control group (P
< 0.05). No significant differences were found in the sum gray values of collagen type | and Ill among
groups (P > 0.05). These findings indicate that in the peripheral nerve repair, hyaluronic acid abrogates the
scar formation by increasing the deposition of collagen type Ill and reducing the deposition of collagen
type I.

Subject headings: Hyaluronic Acid; Sciatic Nerve; Cicatrix; Collagen Type I; Collagen Type Il
Funding: the Key Technologies R&D Program of Mudanjiang, No. Z2015s0045
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Table 1 Peterson grading standards
EEA o1 FEpE
B IWRFIILIA 35 1 SR E
2 eSS
3 SEAET
PR 1 TS
2 5 B DB
3 TP 5

F2 FIGH/XTERAE/ B R EBEE KR XA NE Peterson
%4

Table 2 The Peterson grading scores in the experimental,
control and nerve autograft groups

N Bk JULPA I PG
1 17211 17211 17211
2 1711 171N 1/2/2
3 21172 171N 2/1/2
4 17211 17211 17211
5 1711 1711 1112
6 171N 171N 17211
7 11713 1112 1/2/2
8 171N 171N 1112

*3 1, [BEEFEREEKKENENTER (xts, n=12)
Table 3 The gray levels of collagen type | and Il by
immunohistochemistry
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Akt 44.793£3.826°  32.583+3.390°  77.376+5.835
kil
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Figure 1 The distribution of incision adhesion scores in the
experimental, control and nerve autograft groups
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Figure 2 Masson trichromatic staining of the neural
anastomosis in each group (x400)
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