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Establishment of the Evidence of Thermal Therapy before Exercise Protecting
Articular Degeneration

HOJO, TATSUYA

3,700,000
48 37 39 41 43 x 20 1
1st HS 24 45 15 2nd HS 8 cell viabil
ity Ist HS 24 HSP-70 mRNA HSP-70
41 2nd HS 41 2nd HS cell viability 41

HSP70

Cultured human articular chondrocytes were subjected to the 1st HS in a thermal
bath (37, 39, 41, 43 ° C for 20 min) after 48 h of differentiation. Then, 24 h after the 1st HS, half of
them were exposed to fatal stress (2nd HS at 45 ° C) for 15 min. Cell viability was measured 8 h after
2nd HS. Twenty-four hours after each HS, Hsp70, proteoglycan, and type Il collagen mRNA expressions were
quantified by rt-PCR.

After the 1st HS, Hsp70 expression gradually increased with increase in temperature of the HS.
Proteoglycan and type 11 collagen gradually increased until HS at 41 ° C. HSP70 expression level
significantly increased 24 h after the 1st HS at 41 ° C compared with that in untreated chondrocytes.
Moreover, chondrocytes pretreated at 41 ° C showed increased cartilage matrix gene expression and the
most tolerance to the 2nd HS. Appropriate HS caused increase in HSP70 expression, leading to enhancement
of chondrocytes’ tolerance to heat stress.
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