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Imbalance between matrix metalloproteinases and tissue
inhibitor of metalloproteinases during wound healing in
diabetic rats

ZHU Ping?,YAN Li2,CHEN Li-hong?,YANG Chuan?,LAO Guo-juan®,CHENG Hua?

1Department of Endocrinology, The First Affiliated Hospital, Guangdong
Pharmaceutical University, 2Department of Endocrinology and Metabolism, The
Second Affiliated Hospital, Sun Yat-sen University, Guangzhou 510120, China. E-
mail:hfxyl@163.net

Abstract

<FONT face=Verdana=AIM: To investigate the imbalance between the expression
of metalloproteinases (MMPs) and that of tissue inhibitors of metalloproteinase
(TIMPs) during wound healing in diabetic rats. <BR>=METHODS: Diabetic rats were
induced with streptozotocin. All rats were maintained for 6 weeks. A full-thickness
excisional wound was created on the back of each rat. Every group was randomly
divided into 3 subgroups of 7 rats: 3 d group, 7 d group, 14 d group and animals
were killed at 3rd, 7th and 14th day. Routine pathological examination, Masson’ s
trichrome staining and immunohistochemistry were made to calculate the score of
epidermal and dermal regeneration, granulation tissue thickness, angiogenesis,
matrix density, and infiltrated cells at different time points. RT-PCR and Western
blotting were used to detect the expression of mRNA and protein of MMP-9 and
TIMP-1 in the skin at those time points. <BR>=RESULTS: Six weeks after
streptozotocin treatment, Three days after injury, the wound healing rate of normal
rats was faster than that of diabetic rats. From 3rd to 14th day, there were a lot of
fibroblast and macrophage in normal skin, while few such cells were observed in
diabetic skin. The other histological scores in normal skin were higher than those in
diabetic rats at 7th and 14th day. Both MMP-9 and TIMP-1 had minimally detectable
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levels before wounding but exhibited rapid, significantly large increases within 3 d
after wounding. Subsequently, they showed a rapid decline by 14 d. The relative
values of expression of MMP-9 mRNA and protein in diabetic group were higher
than those in normal group at different time points. However, the values of TIMP-1
mRNA and protein in diabetic group were significantly lower than those in control
group. Significant difference was observed between two groups with the ratio of
MMP-9/TIMP-1, higher in diabetic group than that in normal group.
<BR=>CONCLUSION: Abnormal reepithelialization, angiogenesis, inflammatory cell
infiltration, collagen fibers generation, granulation tissue deposition, seem to be
the basic histopathology that delays wound healing. The imbalance between MMPs
and TIMPs in diabetic skin tissue before and after injury may be one of the
important reasons of these alterations of histopathology.</FONT=>
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