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Expression of integrin-linked kinase in fibroblasts of scar induced by cobalt chloride and its effect on
cell proliferation L/ Ye-yang, LI Gang, MI Lan, LIN Wei-hua, SUN Jing-en, WANG Jin-lun, LIANG
Zhen-wen, WANG Xiao-hong. Department of Burns and Plastic Surgery, Guangzhou Red Cross Hospital ,
Ji'nan University, Guangzhou 510220, China

[ Abstract] Objective To explore the expression of integrin-linked kinase (ILK) in fibroblasts
(Fbs) of scar induced by cobalt chloride ( CoCl,) and its effect on cell proliferation. ~Methods The hu-
man hypertrophic scar Fbs of seven patients were isolated and cultured in vitro. Cells from the 5th to the 6th
passages were used in the experiment. Six bottles of Fbs were obtained from each of the seven patients, and
they were respectively cultured with DMEM nutrient solution containing CoCl, in the concentration of 0, 50,
100, 150, 200, and 250 pwmol/L for 24 h. The expression of ILK mRNA was determined with real-time flu-
orescence quantitative PCR. Fbs were stimulated by CoCl, in the most suitable concentration (100 pwmol/L)
and the protein expression of ILK was determined 0, 1, 2, 4, 12, and 24 h after the stimulation. Then the
Fbs were divided into control group ( cultured with nutrient solution) , negative control group ( transfected
with con-siRNA) , and ILK siRNA group (transfected with ILK siRNA). They were cultured with nutrient

solution containing CoCl, in different concentrations 24 h after transfection, with 4 wells for each concentra-
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tion in each group. The cell proliferation was detected by XTT assay. Data were processed with one-way a-
nalysis of variance (ANOVA) and ANOVA for repeated measurement, and LSD method was used in multiple
comparisons.  Results The expression level of ILK mRNA was highest in Fbs cultured with 100 wmol/L
CoCl, for 24 h, with significant difference compared with those of Fbs cultured with other concentrations of
CoCl, ( F =50.958, P <0.001). The expression of ILK protein in Fbs cultured with 100 pmol/L CoCl, for
1 h (0.243 £0.009) was lower than that cultured for 0 h (0.387 £0.017), and it started to increase from
2 h (0.361 £0.010) , and exaggerated at 4 h (0.584 £0.028), 12 h (0.730 £0.029), and 24 h (0.785 +
0.031). The expression levels of ILK protein at 1, 4, 12, 24 h were statistically different from that at 0 h
( P values all below 0.05). XTT showed that cell proliferation level was highest in control group when cul-
tured with 100 wmol/L CoCl, ( F =488.026, P <0.001), which decreased from 150 wmol/L. The cell
proliferation level in control group cultured with 250 pwmol/L CoCl, was significantly lower than that with
0 wmol/L ( P values all below 0.05). There was no significant change in cell proliferation in ILK siRNA
group among different concentrations of CoCl, ( ¥ =2.542, P =0.056). The cell proliferation level in ILK
siRNA group was significantly lower than that in control group and negative control group ( F =2519.542,
P <0.001). Conclusions ILK may be a key protein in response of hypoxia in Fbs. The mild hypoxia

can stimulate the expression of ILK and promote the proliferation of Fbs, while severe hypoxia can reduce the
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expression of ILK and inhibit cell proliferation.
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FARFEARAY S DA, 4 5 4 00 T BE 5 9 I 46 L ) e S
WA K.

5% 3k

[1] ZEtdy, 20 %k, % BEREHEMEMESR B, ERR
S TR VR BB 405 0 T 1 2% 3k B i . AR R ) 4 i, 2010, 26
(2) :152-154.

[2] Guo W, Giancotti FG. Integrin signalling during tumour progres-
sion. Nat Rev Mol Cell Biol, 2004 ,5(10) :816-826.

[3] AmWeds, slifery BN EE, 55, 805 K3 A o- T 1 L3
R RIK S W BT 456 R BT I JE st BE 2, 2007 ,29
(10) :600-603.

[4] Bao P, Kodra A, Tomic-Canic M, et al. The role of vascular en-
dothelial growth factor in wound healing. J Surg Res, 2009,153
(2) :347-358.

[5] Steinbrech DS, Longaker MT, Mehrara BJ, et al. Fibroblast re-
sponse to hypoxia: the relationship between angiogenesis and ma-
trix regulation. J Surg Res, 1999 ,84(2) .127-133.

[6] Kischer CW, Shetlar MR, Shetlar CL. Alteration of hypertrophic
scars induced by mechanical pressure. Arch Dermatol, 1975,111
(1) :60-64.

[7] Scheid A, Wenger RH, Christina H, et al. Hypoxia-regulated
gene expression in fetal wound regeneration and adult wound re-
pair. Pediatr Surg Int, 2000,16(4) :232-236.

[8] Hannigan GE, Leung-Hagesteijn C, Fitz-Gibbon L, et al. Regu-
lation of cell adhesion and anchorage-dependent growth by a new
beta 1-integrin-linked protein kinase. Nature,1996,379 (6560 ) .
91-96.

[9] Persad S, Attwell S, Gray V, et al. Inhibition of integrin-linked
kinase (ILK) suppresses activation of protein kinase B/Akt and
induces cell cycle arrest and apoptosis of PTEN-mutant prostate
cancer cells. Proc Natl Acad Sci U S A, 2000,97 (7) :3207-
3212.

[10] Lee SP, Youn SW, Cho HJ, et al. Integrin-linked kinase, a hy-
poxia-responsive molecule, controls postnatal vasculogenesis by
recruitment of endothelial progenitor cells to ischemic tissue.
Circulation, 2006,114(2) :150-159.

[11] Ho VT, Bunn HF. Effects of transition metals on the expression of
the erythropoietin gene: further evidence that the oxygen sensor is
a heme protein. Biochem Biophys Res Commun, 1996,223(1) .
175-180.

(ke H 19 .2012-11-02)
(AR )



