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Mechanobiological mechanisms by which chronic stress associated with repeated

exposure to cold environments exaggerates the blood pressure response to exercise

Norio Hotta
(Chubu University)

Abstract :

Repeated cold stress (RCS) has been reported to enhance the response to mechanical stimulus in
thin-fiber muscle afferents. We hypothesized that RCS elicits muscle acidification, thereby
amplifying the mechanical component of the exercise pressor reflex (the muscle mechanoreflex)
through sensitizing acid-sensing ion channel 3 (ASIC3). The aim of this study was to test our
hypothesis in unanesthetized decerebrated Sprague-Dawley rats. The rats were alternately exposed
to cold (4 C) and room temperatures (22 C) for 5 days. Mean arterial pressure (MAP), heart rate
(HR), and renal sympathetic nerve activity (RSNA) responses to passive muscle stretch were
significantly greater in the RCS group compared to the control group. RCS also significantly
augmented the MAP, HR, and RSNA responses to arterial injection of lactic acid, an ASIC3
agonist. Importantly, administration of APETx2, an ASIC3 inhibitor, significantly suppressed the
RCS-induced augmentation in the muscle mechanoreflex. These findings suggest that sensitization

of ASIC3 contributes to the RCS-induced exaggeration of the muscle mechanoreflex.
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