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Role of SCF/c-Kit axis on regulation of human adipose
tissue-derived stem cells in diabetic wound healing*

Si-zhan Xia, Qiang Li, Yan-ping Guo, Han Zhao, Zhi-bing Ma, Cai-qi Shen, Pei-sheng Jin
(Department of Plastic Surgery, the Affiliated Hospital of Xuzhou Medical University,
Xuzhou, Jiangsu 221002, China)

Abstract: Objective To investigate the mechanism of stem cell factor (SCF)/stem cell factor receptor (c-
Kit) in regulation of proliferation and migration of adipose -derived stem cells (ADSCs) and its effect on
diabetic wound healing. Methods ADSCs were separated from subcutaneous adipose tissues and primarily
cultured. ADSCs without any procession were considered as control group. For experimental groups, the cells
were treated with SCF (4 ng/ml, 24 h) or c-Kit siRNA combined with SCF (4 ng/ml, 24 h). Then, Western blot
was used to detect the expressions of c-Kit, p-AKT, and AKT. The proliferation and migration abilities of
ADSCs were observed by CCK-8, colony formation and Transwell assay. The models of diabetic nude mice
were established by intraperitoneal injection of STZ and the full-thickness skin of the back (2 cm in diameter)
was cut to create injury. All six diabetic mice were randomly divided into experimental group and control
group. For the control group, only 1x10° untreated ADSCs were injected around the wound bed. And for the
experimental groups, 1x10° ADSCs pretreated with SCF (4 ng/ml) for 24 h were also injected in the wound
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bed via the same way. The wound healing rate was calculated and the thickness between dermis and
epidermis was measured by hematoxylin eosin staining 10 d after model establishment. The differences were
compared between the two groups. Results The expression of c-Kit was induced by SCF in a does-and time-
dependent manner (P< 0.05). Meanwhile, the proliferation and migration of the ADSCs were promoted by SCF
but suppressed by c-Kit siRNA (P < 0.05). p-AKT expression was induced by SCF and inhibited by c-Kit
siRNA. Compared to the control group, the mice of the experimental groups showed higher wound healing rate

and thicker dermis —epidermis distance

(P < 0.05).

Conclusions The SCF/c -Kit axis can promote the

proliferation and migration of ADSCs by activating PI3K/AKT signaling pathway. ADSCs pre-treated with SCF

can accelerate wound healing of diabetic nude mice.
Keywords:
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fi W . — Mok B 2 (bicinchoninic acid, BCA) % [ 5
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KRE/N T ), Transwell /N% (£ Corning Costar 23
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FEN ARG (LA R A 0 w] ) 8 Sl s ( H
7% Nikon /A% ). Western blot #6:3 fT 3 K 3k : c-
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(phospho akt,p-AKT)(3&[H Cell Signaling Technology
NFED), LB & 1 (B -actin) (3£ [E BD 2~ A ), — 4t
(bR AR A F ™)
1.2 FHi&
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ot R JEAC AR, BT 37°C 5% — A fb Bk CO, 1Y
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122 i 952 YIS 43 ADSCs 41 .
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1.2.3 c-Kit siRNA 4 % ADSCs anfie. BUEK R
LF %5 3 4G (P3)ADSCs FFAE 6 FLAR T, FRF 241 it AE
K& 80% A A P IR G 4 5% . 7E 6 FLAR T i A
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Federh  FANA 18 wl Lipfectamine ™ 2000 %% i
R T FIFEE 10 min, B YL IR A A E)
700 wl LILTEEFIA 37CHF 4~6h, MA
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1.2.4 Western blot #) c—Kit AKT & & & ik K-F
Western blot kil 2L B -actin Sk P2 HE . AR AL BRI
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500).p-AKT(1 : 600) AKT(1 : 800). B -actin(1 :
1000)—4 4°CI &, —HUHIRIEE 2 h J5 5.
125 fmfeAsrgut ot St HeRiikRsrE, ¥ 3 A4
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£ FLAE 450 nm &b (1'% B (A450){H, T 55 5 5
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staining, HE) Z< & WAL BT B A A b U1 H
BT 42)2 B ik (A% 2 om), 4% 22 3R B &1 8 J5 4 THE
et WA T ARG I AL Uk R Z a0k R
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4 ng/ml SCF 4bFH ADSCs 24 h J5 5 ADSCs 41 %%,
LG5 X (1=9.302, P=0.000), c-Kit %k |-
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2 4 ng/ml SCF 5 ADSCs A B Rt iE#I c-Kit ik
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04y 0p-A1]
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E 05 1
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