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Abstract

Objective: The aim of this study was to investigate the effect of artificial dermis compounded with
Rh-EGF on wound repair in rats.

Methods: (1) After the artificial dermis was impregnated with Rh-EGF solution, the uptake and
release of Rh-EGF from the artificial dermis was measured by Rh-EGF enzyme-linked assay kit using
ELISA. (2) CCK-8 assay was used to detect the effect of artificial dermis impregnated with Rh-EGF
solution versus saline impregnated artificial dermis on the proliferation of L-929 cells. (3) The artificial
dermis impregnated with Rh-EGF solution and the artificial dermis impregnated with saline were
inoculated with L-929 cells, and one part of them was photographed under a confocal microscope after
fluorescent staining, and one part of them was photographed under an electron microscope after spraying
with gold, to jointly detect the cell adhesion. (4) Seventy-two SD rats were divided into four groups, and
wounds with a diameter of 2 cm were established on their backs, and different interventions were applied
to each of the four groups: iodine-vapor disinfection in the blank group, Rh-EGF solution was applied after
iodine-vapor disinfection in the Rh-EGF group, saline-soaked artificial dermis was stitched over the
wounds of the rats after iodine-vapor disinfection in the artificial dermis group, and Rh-EGF solution was
stitched over the wounds of the rats after iodine-vapor disinfection in the combined group. EGF
solution-soaked artificial dermis was sutured on the rat trauma after iodine-vapor disinfection in the dermis
group and Rh- EGF solution-soaked artificial dermis in the combined group. Wound photographs and
wound tissue sampling were performed at three time points: 7, 14 and 21 days. (5) After fixation,
embedding, and sectioning, the sampled wounds were subjected to HE staining, Masson staining, and ITHC
staining.

Results: (1) By Rh-EGF enzyme-linked kit assay, we found that artificial dermis has the ability to
absorb and release Rh-EGF. (2) By CCK-8 assay, we found that the artificial dermis scaffold impregnated
with Rh-EGF solution had a positive effect on the proliferation of L-929 cells compared with the artificial
dermis scaffold impregnated with saline. (3) The L-929 cells planted on the artificial dermal scaffolds were
observed by confocal microscopy and electron microscopy, and the quantitative analysis of fluorescence
staining and cell counting analysis showed that the artificial dermal scaffolds impregnated with Rh-EGF
solution adhered to more L-929 cells (P < 0.01, P < 0.05). (4) The remaining area of the wound was
measured and calculated by taking photographs at 7, 14, and 21 days, and the remaining area of the wound
in the combined group was smaller than that in the other treatment groups at all three time points (all P <

0.05). (5) Tissue sections taken at 7,14,21 days were used for HE staining, photographed under light



microscope and epithelialization thickness was measured, and the epithelialization thickness of the
combined group was greater than the rest of the treatment groups at all three time points (P < 0.05). (6)
Tissue sections taken at 7,14,21 days were used for Masson staining, and collagen deposition area was
measured after photographing under light microscope, and the collagen deposition area of the combined
group was larger than the rest of the treatment groups at all three time points (P < 0.05). (7) Tissue sections
taken on days 7,14 and 21 were used for immunohistochemical staining with antibodies against Ki-67,
TGF-B1, a-SAM, VEGF and CD-31, and the percentage of Ki-67 and a-SAM positive area, the average
optical density of TGF-B1 and VEGF, and the density of the microvessels labeled with CD31 were
measured after photographs were taken under the light microscope, and the percentage of Ki-67 positive
area, TGF-B; and VEGF mean optical density and CD31-labeled microvessel density. The percentage of
Ki-67 positive area, VEGF mean optical density, and microvessel density were greater than those of the
remaining treatment groups (all P < 0.05). As for immunohistochemical staining with TGF-; and a-SAM
antibodies, we found that the mean optical density of TGF-B; and the percentage of a-SAM-positive area
were greater than that of the rest of the treatment groups only at the time points of 7 and 14 days, whereas
the opposite trend was observed at 21 days.

Conclusions: This study demonstrated the positive effects of artificial dermis combined with Rh-EGF
in wound repair in SD rats, and the in vivo and in vitro validation revealed the positive effects of artificial
dermis combined with Rh-EGF in cell proliferation, wound blood vessel regeneration, wound tissue cell
growth, and inhibition of scar regeneration; this study provides a preliminary basis for the subsequent
application of artificial dermis combined with Rh-EGF in the clinic, which is of important clinical
significance.

Key words: Artificial dermis; Rh-EGF; Angiogenesis; Fibrosis; Wound repair
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