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Effect of epidermal stem cells on skin wound healing in mice

WANG Haishan, LIN Fengyuan, LIU Xiaoyu, LIU Xinzhu, YAN Yuning, GUO Xiao, AN Liping”
(Department of Microbiology and Biochemical Pharmacy Research, School of Pharmacy, Beihua University, Jilin 132013, China)

[ Abstract]  Objective In vitro isolation and culture of epidermal stem cells (ESCs) and transplantation of ESCs
into skin injury model mice to explore their effect on skin wound healing. Methods Circumcised skin tissue was taken,
and ESCs were separated and cultured by adherent type IV collagen; 3T3 cells were used as the feeder layer to sort ESCs.
A mouse skin injury model was established by dorsal trauma method , and mice were randomly divided into a normal control
group, model group, and spot injection cell group. The wound healing rates were recorded on days 0, 3, 7, 11, and 15 of
treatment. On the 16th day of treatment, we determined the contents of SOD, GSH, GSH-Px, and MDA in the tissues.
ELISA was used to determine IL-10, TGF-B, and TNF-a levels in the serum. HE staining was used to observe
histopathological changes in the skin wounds. Results On the 7th and 11th days of treatment, the wound area in the spot
injection cell group group was smaller than that in the model group (P<0.05) , and the spot injection cell group’s wounds
were almost healed on the 15th day (98.08% + 1.77% ). Compared with the model group, the spot injection cell group’s
contents of SOD, GSH, GSH-Px were significantly increased ( P<0.01), and MDA was significantly reduced (P<0.01);
the ELISA result showed that the serum contents of IL-10 and TGF-B were increased ( P<0.05) and TNF-a content had
declined in the spot injection cell group (P<0.05). The result of HE staining showed that, compared with model group,
the spot injection cell group had reduced infiltration of inflammatory cells and more hair follicles and collagen. Conclusions
ESCs can accelerate wound epithelialization and effectively promote wound healing.
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Figure 1 Morphological changes of epidermal stem cells
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Figure 3 ESCs identification results
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Figure 2 Morphological changes of epidermal stem

cells after inoculation in feeders layer
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Table 1 Content of SOD, GSH, GSH-Px, MDA in mouse tissues

2057 SOD %1t (U/mL) GSH &t (mg/L) GSH-Px & (U/mL) MDA % (nmol/L)
Groups SOD content GSH content GSH-Px content MDA content
[ y=FA
ZHA 160. 928+2. 415 5.976+0. 232 483.499+6. 552 2.938+0. 123
Blank control group
R4 # ## ## ##
120. 564+2. 775 2.602+0. 087 325.230+4. 040 7.547+0. 284
Model group
RSN ZH
7 154.071£3.279 ™ 3.396+0. 206 ™ 421.749+3.073 ™ 4.339+0.336™

Spot injection cell group
U 57 O ARALILEE, " P<0. 013 SEUALLEE, ™ P<0.01,
Note. Compared with blank control group, *P<0.01. Compare with model group, ** P<0.0l.
£2 /PEUMKEP IL-10 TGF-B 1 TNF-o &
Table 2 1L-10, TGF-B and TNF-o contents in mouse serum

21 IL-10 % (ng/mL) TGF-B # & (ng/mL) TNF-a 7%t (ng/mL)
Groups IL-10 content TGF-B content TNF-a content
23 4 4H Blank control group 7.492+0. 226 11.236+0. 228 18.403+0. 213
FERIZH Model group 6. 8530. 042 9. 151+0. 483" 21.015+0. 863"
JLTESTAIMIZH Spot injection cell group 7.230+0. 055 ** 10. 642+0. 459 * 18.809+0. 112"

T 5% P BRAL A, M P<0. 015 SO AR, P<0.05, ™ P<0.01,
Note. Compared with blank contral group, *P<0.01. Compared with model group, *P<0.05, ** P<0.01.
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Compared with model

Figure 4 Effects of ESCs on skin wound healing in mice

/N BT B RN HE e (8

Figure 5 HE staining of mouse wound skin tissue
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