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Chondrocyte proliferation and matrix synthesis by periodic mechanical
stress via IGFIR in rabbit

HU Hai',LIU Xu-zhuo®,LIU Pei-ran',LIU Ze-lin'

(1. Department of Orthopaedics ,Hanan branch of the Second Affiliated Hospital of Heilongjiang University of traditional Chinese Medi-
cine ,Harbin 150000 ;2. Second Department of Orthopaedics ,the Second Affiliated Hospital of Heilongjiang University of traditional Chi-
nese Medicine ,Harbin 150001 , Heilongjiang , China)

[ Abstract] Objective:To investigate the chondrocyte proliferation and matrix synthesis by periodic mechanical stress via insulin
- like growth factor 1 receptor (IGF1R) in rabbits. Methods: The chondrocytes of a New Zealand white rabbit were divided into control
group , pressure group and pressure + IGF1R suppressor group. The control group was cultured under the condition of no periodic me-
chanical stress for 1h,the pressure group was cultured in the periodic mechanical stress for 1h, and the pressure + IGFI1R suppressor
group was cultured in the periodic mechanical stress for 1h after adding Spumol/L IGF1R specific suppressor OSI-906. CCK8 method
was used to detect the proliferation rate of chondrocytes in each group. Western blot was used to detect the expression levels of IGFIR,
Aggrecan , collagen-1I ( Col-1I ) , phosphatidylinositol-3-kinase ( PI3K) ,and phosphorylated serine/threonine kinase (p-AKT) in each
group. Results ; The proliferation rate of chondrocytes in pressure group was significantly higher than that in control group (P <0.05).
The proliferation rate of chondrocytes in pressure + IGFIR suppressor group was significantly lower than that in the pressure group (P
<0.05) ,while no significant difference was found between pressure + IGF1R suppressor group and control group (P >0.05). The ex-
pression levels of IGFIR,Aggrecan, Col-1I ,PI3K,and p-AKT proteins in chondrocytes in pressure group was significantly higher than
that in control group (P <0.05). The expression levels of IGFIR,Aggrecan,Col-1I ,PI3K,and p-AKT proteins in chondrocytes among
three groups were the highest in the pressure group, followed by pressure + IGF1R suppressor group and control group, with statistic
difference (P <0.05). Conclusion ; Periodic mechanical stress can promote proliferation and ECM synthesis of chondrocytes by up reg-
ulating IGF1R , transforming mechanical signals into biochemical signals and activating PI3K/Akt signal pathway.
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