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(Abstract] Objective To observe the effects of alum—ice nanoemulsion on postoperative wound healing in diabetic rats with
anal fistula and the expression of proteins related to the Wnt/3—catenin signaling pathway in rats after surgery for diabetic anal
fistula, and to explore its mechanism of action in promoting wound repair. Methods Seventy—two SPF-grade female SD rats were
randomly divided into sham-operated group, model group, alum—-ice nanoemulsion group, and Moist Burn Ointment (MBO) group,

with 18 rats in each group. A diabetic rat model was established in all groups. Subsequently, a postoperative wound model of

(Y75 B H#)2024-12-25

(B TUH )R & B 258 B — B9 B H (82023149 ) 5 17 24 1A (R 2% D3 2 1A LRI — 9% B3 H (B202304136861 ) ; 1RG4
HH TG 75 75 AR50 H (24B0360) ; W1 T H [ 25 2 AF 5 AE A3 W ABE(2024CX009) 5 31T Hf [ 265 2 A B 6 3 4 O O P 5 o 5 0 B
(2022-LHJG003) ,

UBIS1EE ) B, 4o, 1+, B FAEEIT, E-mail; 320044@hnucm.edu.cn,,



2025 455 45 % IR H S 25 K222 3] hitp:/fhnzyydxxb.hnucm.edu.cn 811

diabetic anal fistula was created in all groups except the sham—operated group. The model group received daily local coverage with
saline—soaked gauze, the nanoemulsion group received alum-ice nanoemulsion—soaked gauze, and the MBO group received MBO-
soaked gauze. The treatments were applied for 21 consecutive days. The body weight, mental status, activity ability, and wound
healing rate of the rats in each group were observed on the 7th, 14th, and 21st days respectively. HE staining was used to examine
the pathological changes and capillary density in the wound tissue. Western blot was employed to check the expression levels of
Wntl, B—catenin, Cyclin D1, C-myc, vascular endothelial growth factor (VEGF), vascular endothelial growth factor receptor 2
(VEGFR2), and glycogen synthase kinase 3B (GSK-3[) proteins in wound tissue. Results Compared with the sham—operated group,
rats in the model group showed decreased body weight and wound healing rate (P<0.05), increased inflammatory cell infiltration, and
reduced capillary count in the wound tissue (P<0.05). On day 21, the expression levels of Wntl, B—catenin, Cyclin D1, and C-myc
proteins were significantly elevated (P<0.05, P<0.01), while the expression levels of VEGF, VEGFR2, and GSK-3B significantly
decreased (P<0.01). Compared with the model group, both the alum-ice nanoemulsion group and the MBO group showed increased
body weight and wound healing rate (P<0.05), reduced inflammatory cell infiltration, and increased capillary count (P<0.05). On day
21, the expression levels of Wntl, B—catenin, Cyclin D1, C-mye, VEGF, and VEGFR2 proteins were significantly upregulated (P<
0.05, P<0.01), while GSK-3B expression was significantly downregulated (P<0.01). Conclusion Alum—ice nanoemulsion may promote
wound healing by activating proteins related to the Wnt/3 —catenin signaling pathway, thereby improving the histopathological
condition of the wound tissue.

(Keywords) alum-ice nanoemulsion; Wnt/B—catenin signaling pathway; diabetes; anal fistula; postoperative wound
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2151 ENN 14K #5021 K
BFARH 65.32+12.14  91.17+12.144 96.69+3.514¢
A2 42.39+6.41%  63.35x11.25%4  73.00+4.20%4®
KO KT 66.80+7.83F  83.63£6.29%"4  91.78+4.08"4®
TEBEL 61.02+6.10°  83.63x6.20%4  91.17+12.14*A®

H . SEFARL IR, *P<0.05; SHEBIA K, 'P<0.05; 555 7 X
Az, A4P<0.05; 545 14 KILE, ®P<0.05,
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Fig.1 Wound healing status in each group of rats
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Table 3 Comparison of capillary counts in wound skin

tissue among different groups of rats (xts, n=6, 10™/um?)

20 51 CNAPN 14K ERIPN
BFARH 75.33+3.30 82.33+1.25 68.00+2.45
RRILH 28.00+2.16%  33.3323.30% 31.33£3.40%
TUKAKFLLL  53.3324.99%  54.33+3.86%* 59.67+3.09%
TREB L 49.67£2.87%  58.00£2.16%%4  53,00£2.83%7A®
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Fig.4 Comparison of key molecule expression levels in the Wnt/B—Catenin signaling pathway among different groups
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