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Study on the T-tubule System in Hibernating Mammals (Hamsters) for the
Development of Innovative Heart Failure Prevention Methods
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The disorganization of T-tubules in cardiomyocytes is directly linked to
heart failure. While it is known that T-tubules in non-hibernating mammals undergo disorganization
under mechanical unloading conditions lower than physiological levels, it has been reported that
T-tubules are maintained during hibernation even under such conditions. In this study, we induced
hibernation in hamsters and confirmed that T-tubules were maintained even after one month of
hibernation. Furthermore, we compared the structure of T-tubules, the degree of T-tubule
disorganization under low osmotic load, and the degree of T-tubule disorganization under mechanical
load conditions lower than physiological levels between non-hibernating hamsters and rats (the
latter lacking the ability to hibernate). We found no significant differences in T-tubules between
the two species. These results suggest that hibernating mammals may possess a mechanism to maintain
the T-tubule membrane specifically during hibernation.
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