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Advances in Mesenchymal Stem Cell Therapy for Cutaneous Wounds

Zhu Ming, Xiao Nan, Huang Hong*, Xu Xiang*

(State Key Laboratory of Trauma, Burns and Combined Injury, Institute of Surgery Research, Daping Hospital,
Third Military Medical University, Chongqing 400042, China)

Abstract  Mesenchymal stem cells (MSCs), also termed multipotent marrow stromal cells or mesenchymal
stromal cells, are a heterogeneous population of plastic-adherent, fibroblast-like cells that can be easily obtained.
MSC has low immunogenicity, high paracrine activity and multi-directional differentiation potential, showing
great application potential in the field of tissue regeneration and wound healing. MSC-based therapy for cutaneous
wounds have been proposed over ten years. Preliminary studies showed surprisingly good efficiency of MSC
therapy both in animal models of skin injury and patients with skin damage. However, a lot of problems remain
to be solved, and it is still a long way to apply this new therapy in clinical routine. This paper reviewed the role of
MSC in cutaneous wound healing and current strategies to improve its efficacy, and proposed issues that should be
addressed in future studies.

Keywords  mesenchymal stem cell; cutaneous wounds; wound healing
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OMSCHF 5 5573 F1 A 25 -6(interleukin-6, TL-6)Z4T 28 X1, IX LT 48 A5 ] 305 o oA 40 M LAY P 1o 40 00 Jmg Blsalfe 2, DA 9 1 S v 1)
N, T LRI LA w0 R PR A B 0 T, AT B BOIA BRER A S, 55 A RAETBOR SN 53 4h, TR DAl R B F AL 2 I 4 R PR A
N 458 55 2 2R 40 B ) S84 453405 . @MISCll el 73 W FRITL-6 a7 41 i — = 055 41 A 9% ) % 5] - (granulocyte macrophage colony stimulating factor,
GM-CSF)&5 1 J5u s i Pt LA, A [0 40 ) 2 28l i 28 AR (ML) [ 0 98 B (MR ZR) e A, DR A S 1 [ IF, MRS g g i 2 5 1 i A7 24
S R TS . MSC— 7 I 73 A 1 A R (KA 2R A0, 53— T il 2 R A A DR 0 1 8 1 A5 A Jo i " 5 21 2R A0 M Py s 2, et
e a2, @MSCI 1 5 G 1 J=) H 0 S A5 A0 Mo AM B BT pi R, LA b R AN 2 KA AR, 25 G S R S5 T . ©MSCH5 - 1)
ML A K2 40 B 2E A TR 7 (vascular endothelial growth factor, VEGF). JH-4H id/E A A1 (hepatocyte growth factor, HGF). [ & % /12 <K 1~ 1 (insulin-
like growth factor-1, IGF-1)55AF KK R T~ RE A 10E 3 A 1 85 TR T Bl S 21 23 888 4, s B = /s o

(D activated MSC secretes anti-inflammatory factors, such as IL-6, which can inhibit the apoptosis of neutrophils and migration of neutrophils from
blood vessels to the injury site. Thus, the generation of inflammatory mediators are reduced and the inflammation reaction is alleviated. In addition,
these anti-inflammatory factors can lower the respiratory burst of neutrophils, so as to reduce oxidative damage to cells. @ MSC can reprogramme
classically activated macrophage (M1) to become like alternatively activated macrophage (M2) through its paracrine factors, such as IL-6 and GM-
CSF. This phenotype transformation of macrophage alleviates the inflammation reaction and promotes the angiogenesis and remodeling. &) MSC
can differentiate into multiple constituent cells and secrete a variety of growth factors and regulatory proteins to tightly regulate the proliferation of
constituent cells, promoting wound healing. @) MSC participates in wound repair and remodeling by regulating its interaction with epithelial cells and
the deposition of extracellular matrix at wound site. & MSC promotes the neovascularization and cell proliferation via secreting VEGF, HGF, 1GF-1
and other growth factors, thereby accelerating wound healing. IL-6: interleukin-6; GM-CSEF: granulocyte macrophage colony stimulating factor; VEGF:
vascular endothelial growth factor; HGF: hepatocyte growth factor; IGF-1: insulin-like growth factor 1.

Bl MSCTEXKEHEEFHER
Fig.1 The role of MSC in wound healing
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