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Effect of adipose-derived stem cell exosome on fibroblasts and wound healing

ZUO Na,TAO Kai, TANG Qi, YU Meng
(Department of Burn and Plastic Microsurgery, The Fourth Affiliated Hospital of China Medical University, Shenyang 110012, China)

Abstract Objective To investigate the effect of adipose-derived stem cell exosome (ADSC-Exo) on the proliferation and migration of
fibroblasts as well as on wound healing of deep second degree burns in rats. Methods Fibroblasts were cultured with ADSC-Exo or in
phosphate-buffered saline (PBS) . The effect of ADSC-Exo on the proliferation and migration of fibroblasts was observed using the CCK-8
assay and scratch test. Forty Sprague-Dawley (SD) rats were selected to construct a deep second-degree burn model and divided into the
exosome and control groups. The exosome group was injected with the ADSC-Exo solution around the wound,and the control group was
injected with an equal amount of PBS solution. Wound healing was observed in both groups. Inflammatory infiltration was observed using
hematoxylin and eosin (HE) staining, and wound angiogenesis was observed using CD31 immunohistochemical staining. Results The
CCK-8 assay revealed that ADSC-Exo promoted fibroblast proliferation in a concentration-dependent manner. The results of the scratch
test showed that ADSC-Exo significantly enhanced the migratory ability of fibroblasts (P < 0.000 1) . The wound healing results showed
that ADSC-Exo injection promoted burn wound healing in rats (P < 0.000 1) . Pathological analysis indicated that inflammatory cell infil-
tration was less and CD31 expression was higher in the ADSC-Exo group than in the control group (P < 0.01) . Conclusion ADSC-Exo
promoted the proliferation and migration of fibroblasts,reduced wound inflammation, promoted neovascularization, and enhanced wound
healing.

Keywords adipose-derived stem cell exosome; fibroblast; wound healing
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Tab.1 Comparison of HSF proliferation in each group

Group Oh 24 h 48 h 72h
PBS 0.70 £ 0.02 0.95 + 0.60 124 %0.14 1.54 2 0.60
25 pg/mL Exo 0.71£0.23 1.14 = 0.58" 1.43 + 0.06" 1.78 + 0.62”
50 peg/mL Exo 0.73 +0.60 131+ 078" 172+ 0.65” 1.93 + 0.60”"

1)P<0.01,2)P <0.001,3) P <0.000 1 vs. PBS group;4) P < 0.05,5) P < 0.000 1 vs. 25 pg/mL Exo group.
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E1 ADSC-Exof@# R F4EMATER x40
Fig.1 ADSC-Exo promotes fibroblast migration x40
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Fig.2 ADSC-Exo promotes burn wound healing
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Tab.2 Comparison of wound healing rate of deep Il degree burn in 2 groups at different time points (%)

Group 7 d after burn 14 d after burn 21 d after burn
PBS 16.25+3.54 4529 +4.34 69.80 +3.50
Exo 20.64 +3.06 70.92 +2.02 91.28 +3.49
P

0.180 0.001 0.002
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A, PBS group; B, Exo group. Scale bar =100 pm.
E3 2HKXKRERR || BEREGE7 dGHARHERLBER
Fig.3 Results of HE staining on the wound tissue 7 d after deep Il degree burn on the back of rats in 2 groups
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A, PBS group; B, Exo group. Scale bar =100 pm.
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Fig.4 Results of CD31 immunohistochemical staining 14 d after deep Il degree burn on the back of rats in 2 groups
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