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Abstract
Background/Aims: Impaired diabetes wound healing can often lead to serious complications 

Compromised angiogenesis, disrupted growth factor and cytokine activity are all attributable 
to diabetic wound healing impairment. The skin-derived precursors (SKPs) have been shown 
to differentiate into vascular and nerve cells, both of which are crucial components for wound 
repair. Given their easy accessibility and multipotency, the SKPs were proposed as an ideal 

by poor cell survival, collagen sponge was employed for better SKPs delivery. Methods: SKPs 
were isolated and transplanted directly to the wound areas of diabetic mice in the absence 
and presence of collagen sponge. The effects of SKPs and/or collagen sponge on diabetic 
wound healing were examined histologically as well as immunostaining of isolectin and 

patterns of Dil and an SKP marker, nestin, was also examined. Results and Conclusion: 
Accelerated wound healing and enhanced local capillary regeneration could be observed 14 
days after skin ablation from both SKPs and collagen sponge co-transplanted and collagen 

from the SKP and collagen sponge co-delivered group, which are mainly attributable to in vivo 

transdifferentation and paracrine signalling of the SKPs. 
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Introduction

Diabetes is a heterogeneous metabolic disorder characterised by sustained 

in diabetic patients, with impaired cutaneous wound healing being one of the most common 
diabetic complications that often leads to diabetic ulcers, epithelial erosion, chronic lesions, 

mobilisation is also impaired in diabetes, due to reduced local neoangiogenesis and blood 

renewing spheres in vitro and differentiate into functional cells of neural and mesodermal 

injury was initially reported since they were able to promote neuron regeneration and 

in 
vitro
and osteocytes morphologically and functionally was also demonstrated which facilitated 
bone reconstruction in vivo

+ hair follicular stem cells could facilitate 

capillaries in vivo
the importance of capillary regeneration in wound healing and the detrimental impact of 

shown to promote mesenchymal stem cell differentiation and epithelial cell proliferation 
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Materials and Methods

Materials

Animals

Skin excision wound surgery

Isolation of SKPs

2

Co-culturing of SKPs and collagen sponge

°

approximately 1 × 10
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Transplantation of SKPs with collagen sponge

2

×

Statistical analysis

t

p

Results

Effect of collagen sponge co-culturing on in vitro SKPs proliferation
in vivo

in vitro

p vs

p vs

SKPs and collagen sponge transplantation accelerates cutaneous wound healing in T2D 
mice
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p vs 
p vs

p vs p vs

p vs
p vs

Fig. 1.

p

p 
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SKPs and collagen sponge transplantation enhances reepithelialisation

p vs 
p vs

p < 
vs

Fig. 2.

p p

p
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SKPs and collagen sponge transplantation facilitates local capillary regeneration

Fig. 3.

p p 

c
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p 
p vs 

 
p 

SKPs ameliorate cutaneous wound by in vivo differentiation and paracrine signalling
in vivo

+ cells and the expressions 

found adjacent to Dil+

Fig. 4.
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to nestin+

Discussion

reported in vivo
cells and neurons, all of which are essential components in wound healing and regeneration 

Fig. 5.
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Fig. 6.
+

onstrating transdifferentiation of Dil+

+
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in vivo experiments, 

vs 

+

the Dil+

to be adjacent to Dil+ in vivo

concerning the use of Dil is its lipophilic property, which enables its labelling ability by 

in vivo

that nestin+

+ cells that 
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enriched niche of precursor cells with neuronal and glial potential within the hair follicle dermal papilla of 

dimensional hydrogel scaffolds facilitate in vitro

in vivo and in vitro


