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Connection between physical and mental stress adaptation provoked by bycicle-ergometric exercise

Introduction: Enviromental change (stress) requires a continuous adaptation by various stress-responses including the neuroendocrine sympathoadrenal axis and the cellular heat-shock response. Recent studies show that the major heat-shock protein, Hsp70 is released into the extracellular space upon physical or mental stress, where it modulates innate immune responses.
Mental stress conditions, such as percieved stress, anxiety and depression originate from ineffective psychomental coping strategies and are believed to contribute to various human somatic diseases (e.g. infection, chronic inflammation, autoimmunity) by largely unexplored mechanisms.
Methods: In the current study we examined the relationship between somatic and mental stress-responses under physical exercise in actively sporting and non-sporting healthy volunteers. Mental stress was evaluated by standard psychological scales measuring depression, anxiety and perceived stress. Identical physical stress was established by individually set bycicle-ergometric exercise according to the modified Bruce protocol. Before, during and after exercise, concentration of the neuroendocrine and cellular stress markers noradrenalin (NA) and Hsp70, respectively, was measured by ELISA. Parameters of the sporting and non-sporting groups were compared by Student’s t-test, their relationships were determined by correlation test.
Results: In response to exercise both NA and Hsp70 plasma levels increased independently from each other. In actively sporting individuals we observed a less intense Hsp70 increase and a faster return to baseline. All depression, anxiety and perceived stress displayed a positive correlation among each other and did not differ between sporting and non-sporting groups. Anxiety and depression showed a positive correlation with plasma NA levels in sporting individuals. Importantly, all three mental parameters showed a significant inverse correlation with the relative increase of plasma Hsp70 in the entire cohort. A stronger correlation was found toward depression and perceived stress in the control group, and toward anxiety in the sporting group, respectively.
Conclusion: Our findings reveal a strong correlation between mental stress and Hsp70 release, which is independent from the sympathoadrenal system, suggesting a novel psychoneurobiologic connection. Decreased Hsp70 response may play a role in the detrimental effect of mental stress on immunity resulting in various human pathologies.



