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Effect of hyperthermia on tenocyte physiological functions.
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Abstract: It is known that chronically injured tendon demonstrates inflammation responses and an increase in temperature
in tendon core. Therefore, the present study was performed to investigate the relationship between thermal stimulation and
tenocyte metabolic and inflammation responses. Tenocytes were seeded on a custom-made microgroove device. Thermal
stimulation at 41 or 43°C was applied to the cells within the device for 30 minutes. The treatment at 37°C was also
performed as a control. Cell viability as well as mRNA expression analysis for type | collagen, MMP-1, IL-1b and
Caspase-3 were performed following a 24 hours incubation at 37°C after the stimulation. It was demonstrated that cell
viability decreased from 95.5 % at 37°C to 60.5% at 43°C. This was associated with decreases in type | collagen and
Caspase-3 gene expression and increases in MMP-1 and IL-1b gene expressions. These results suggest that hyperthermia

may have an enhancing effect on tenocyte matrix catabolism.
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Fig. 1 (A) Microgroove structure. (B) Experiment system for
hyperthermia.
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Fig. 2 Fluorescence images (A-C) and result of survival rate
of heat treatment (D). Green and red fluorescence indicates
viable and dead cells, respectively.
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Fig. 3 Relative expression ratio of COL-1, MMP-1, CASP3
and IL-18 mRNA from tenocytes with heat treatment at 37,
41 and 43°C
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