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Abstract: Objective To investigate the effect and mechanism of small intestine submucosa bilayer bionic wound dressing combined
with platelet-rich plasma on promoting the refractory skin wound repair in rats. Methods Forty SD rats were randomly divided into control
group, SIS repair group( SIS) ,PRP repair group( PRP) and SIS combined with PRP repair group( SIS + PRP). After 25 Gy irradiation in the
area with a 3 ¢cm diameter on the back of the rats,a 1 cm x 1 cm full-thickness skin defect was made in the irradiated area. The wounds in
the SIS + PRP group were treated with 0.2 mL PRP drops on small intestine submucosa bilayer bionic wound dressing and then was covered
with films. The SIS group wounds were treated with 0.2 mlL PBS drops on small intestine submucosa bilayer bionic wound dressing and were
attached with films. The wounds in the PRP group were treated with 0.2 mL PRP followed by films,and the wounds in the control group were
treated with 0.2 mL PBS followed by films. The wound healing on the 3rd,7th,11th,and 15th day after operation were observed in each group
of rats. Enzyme linked immunosorbent assay ( ELISA) was used to detect the content of MDA and SOD activity in the refractory skin wounds
on the 15th day after operation. The protein expression of Nif2 signaling pathway was detected by Western blotting. Results The healing rates
of SIS + PRP group on the 3th,7th,11th and 15th day after operation were better than those of other groups,the differences were significant
(P <0.05).0On 15th day after surgery, MDA content in skin wounds of SIS + PRP group (5.58 +0.86) umol/g was significantly lower than
that of control group (13.71 £2.04) umol/g, SIS group (11.26 +1.79) umol/g, and PRP group (10. 18 +1.73) pmol/g, the differences
were significant( P <0.01) ;SOD content in skin wounds of SIS + PRP group (17.60 +3.89) U/mL was significantly higher than that of con-
trol group (5.02 £2.05)U/mL,SIS group (7.10 £2.41)U/mL and PRP group (11.37 £2.96) U/mL, the differences were statistically sig-
nificant (P <0.01) ;Compared with control group, SIS group and PRP group, the expression level of Nrf2 in the skin wound of SIS + PRP
group was significantly increased( P <0.01) ,and the expression levels of p-AKT and p-GSK-3B were significantly increased( P <0.01).
However, the expression level of Fyn was decreased( P <0.05). Conclusion The combination of small intestine submucosa bilayer bionic
wound dressing with platelet-rich plasma can promote the repair of refractory skin ulcers,which may be related to Nif2/ARE activation media-
ted by Akt/GSK-3B3/Fyn signaling pathway.

Keywords: small intestine submucosa;platelet-rich plasma;refractory skin ulcer;oxidative stress;nuclear factor E2-related factor 2
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