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Central mechanism of heat acclimation
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In humans and rodents, repeated exposure to moderate heat has been well known to
result in the development of heat acclimation that improves heat tolerance. The present study
investigated a relationship between the improvement of heat-tolerance and the heat exposure-induced
hypothalamic neurogenesis in rats. Immunohistochemical analysis showed that the numbers of BrdU-positive
cells in the hyBothalamus were increased in heat acclimated rats. The number of BrdU-positive cells
double-stained by a mature neuron marker increased abruptly after 43 days of heat exposure. Moreover,
administration of cytosine arabinoside, a mitosis inhibitor, into rats’ intra-cerebral ventricle
significantly reduced heat exposure-induced improvement of heat-tolerance. These results suggest that
heat exposure facilitates proliferation of neuronal progenitor cells in the hypothalamus and promotes
differentiation into neurons, which might have a certain role in improvement of heat tolerance.
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(a) Changes in the abdominal
temperature (T, left) and T,
changes from initial levels (AT,
right) during heat tolerance test of
Young (top), Adult (middle) and
Old (bottom). (b) Changes in T, of
heat tolerance test. T,, of Young-
LH, Adult-LH and Old-LH were
raised slower than that of
respective CN. However, the
amount of increase in T, in LH
became greater with advancing
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+S.E.Ms (n=6 in each subgroup).
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Fig.2, (a) T, value of day of CN (black circle) and AB-infused rats ed circle).

Dark bars above abscissa indicate the dark phase of the day. ean T, of CN
(black bar) and Ap-infused rats (red bar) in light and dark phase In light pshase
mean T, of AB-infused rats was significantly lower than that of CN. However, in
darke phase, mean T of AB-infused rats was significantly higher than that of CN.
Values are the means +S.E.Ms (n=6 in each group). # shows significant
difference between CN and Ap-infused rats.
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