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Effects of mechanical stretch on gene expression of extracellular
matrix in rabbit corneal fibroblasts

LIU Cheng-xing'*, FENG Peng-fei', LI Xiao-na', SONG Jie', AN Mei-wen', CHEN Wei-yi'
(1. Institute of Applied Mechanics and Biomedical Engineering, Taiyuan University of Technology, Taiyuan
030024, China; 2. School of Basic Medicine, Shanxi Medical University, Taiyuan 030001, China)

Abstract: Objective To explore the combined effects of mechanical stretch and interleukin-1p (IL-1B) on gene
expression of extracellular matrix in rabbit corneal fibroblasts. Methods Isolated rabbit corneal fibroblasts were
subjected to 15% equibiaxial stretch at frequency of 0.1 Hz for 12 h, 24 h and 36 h, respectively, in presence of
IL-1B. The gene expressions of matrix metalloproteinases ( MMPs) , tissue inhibitor of metalloproteinases 1
(TIMP-1) and collagen type | alpha 1 ( Collagen laxl) were detected by real-time quantitative PCR. Results The
mRNA levels of MMP-1, MMP-3 and MMP-9 could be up-regulated by IL-1p alone. However, MMP-1 and MMP-3
mRNA levels decreased with time, while MMP-9, TIMP-1 and collagen lal increased with time. Compared with
corresponding IL-1B treatment with mechanical stretch groups, the mRNA levels of MMP-1, MMP-3 and MMP-9
were increased and the mRNA levels of TIMP-1 and collagen lal were decreased in a time-dependent manner.
The mRNA level of Collagen lal was decreased by loading mechanical stretch alone, and would further decrease
time-dependently in combination with IL-1B treatment. Conclusions Mechanical stretch combined with IL-1B may
facilitate the corneal tissue damage, thereby contribute to the development of keratectasia.

Key words: Cyclic stretch; Matrix metalloproteinases (MMPs) ; Collagen; Corneal fibrobalsts
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Fig.1 Combined effects of IL-1B and mechanical stretch on the expression of MMP-1, MMP-3, and MMP-9 mRNA in corneal fibroblasts
(a),(b),(c) Relative mRNA levels of MMP-9, MMP-1, MMP-3 compared to 12 h IL-1p static group; (d),(e),(f) Relative mRNA levels of

MMP-9, MMP-1, MMP-3 compared to their own IL-1{ static group
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Fig.2 Combined effects of IL-1B3 and mechanical stretch on the expression of TIMP-1 mRNA in corneal fibroblasts
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Fig.3 Combined effects of IL-1( and mechanical stretch on the expression of Collagen Ial mRNA in corneal fibroblasts

(a) Relative mRNA

levels of Collagen Il mRNA compared to 12 h static control, (b) Relative mRNA levels of Collagen lal compared to their own static group
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