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A tranziens receptor potenciál ankyrin-1 és vanilloid-1 szerepének vizsgálata a hibernációhoz hasonló torporban
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Introduction: Hibernation or torpor is a hypothermic, hypometabolic, and hypoactive state entered by some species, including mice, in response to environmental challenges such as cold weather and scarce food. However, the molecular mechanisms of this thermoregulatory phenomenon remained unknown.
Methods: We investigated the role of the thermosensitive transient receptor potential (TRP) ankyrin-1 (A1) and vanilloid-1 (V1) channels in torpor. TRPA1 and TRPV1 knockout (KO) and wild type (WT) mice were fasted for 36 hours, then they were acutely exposed to cold (18°C). The mice were rewarmed 90 minutes after torpor was observed. The change in body mass, body temperature (Tb), and activity were recorded.
Results: The body mass of the mice decreased significantly after fasting in a similar manner in all genotypes (by 16-17%; p<0.05). TRPA1 KO and WT mice entered torpor 2 hours after starting cold exposure, reaching Tb as low as 23.8±1.8°C and 25.5±2.1°C, respectively. During rewarming, the rate of Tb recovery and locomotor activity were attenuated in TRPA1 KO mice compared WT controls (p<0.05 in both). TRPV1 KO mice entered torpor 1.5 hours earlier than WT mice, and their Tb decreased to a nadir of 23.6±3.2°C, whereas only to 31.4±0.6°C in WT mice (p<0.05). The TRPV1 KO mice were hyperactive compared to WT mice before entering torpor (p<0.05).
Conclusion: This study highlights the possible roles of TRPA1 and TRPV1 channels in torpor, which should be further studied. Our findings also identify these channels as potential targets for the induction of a controlled hypothermic state in mammals.



