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Acclimation, in contrast towlutionary adaptation, is a within life-time phenotypic adaptation,
although it may imolve a gnetic basis. The phenotypic expression of heat acclimation comprises
lowered metabolic rate, body temperature (Tb), and heart rate, concomitantly with greater
cardiovascular reserves, increasedi@éncy and capacity of the vaporatve woling system and
elevated temperature threshold for thermal inju@pllectively these lead to an “expandedyuéatory
capacity” within the range of safe TOur current data imply that reprogrammed gene expression and
changes in cellular signaling underlie the acclimatory phenomenology(4). An importanveadapti
feature associated with glted threshold for thermal injury is enhanced cytoprotection. Among
cytoprotectve mechanisms, the inducible heat shock protein (HSP 72 kRa)the most thoroughly
studied. Acclimation leads to 200% eion of the constitutie levd of this protein, thus prading
protection with out the need foe novo HSP synthesis upon stress. Acclimation also predisposes the
signaling pathwy for HSP synthesis to respond faster to heat stress, at the transcriiqi3)le
Whether these tavphenomena are interdependent is not yet understood, although other gene products
follow similar pattern. There is evidence that the time wwdor the changes obsed in the
machinery of HSP induction is at the early phase of heat acclimation (1-2 acclimation daixghgn
accelerated xeitability of the sympathetic system. The increased ceadoular reserves constitute
intrinsic changes both in theasculature, e.g. augmented nitric oxide synthase (eNQ#) drd
altered G proteins function, and in the heart, e.g. altexpeession of the contractile, E-C coupling
and calcium regulatory proteins (1,2, Cohen and Wirg in preparation). These lead in the
acclimated heart to greater pressure generationwadréal oxygen consumption, enhanced pasiti
inotropic response and impedl chamber compliance, thus matching cardiac function to greater
venous return occurring upon heat acclimation. A heat acclimation-induced drop in plgsaxanth
level is responsible for man of the changes observed. An important consequence of thermal
acclimation is the delopment of cross-tolerance between heat acclimation and impaired oxygen
demands/oxygen supply balance. The beneficial implications of this feature will be discussed.
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