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Possible central mechanism of acquired heat tolerance in exercise-trained rats
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The aim of the present study was to investigate whether exercise training

induces hypothalamic neurogenesis in rats. Male, 6-week-old Wistar rats were initially maintained at
an ambient temperature of 24 ° C for 10 days. They were then kept for 30-40 days in cages either
with a running wheel (exercise rats, EX) or with a locked wheel (control rats, CN). The numbers of
BrdU-immuno-positive (BrdU+) cells in the hypothalamus of EX were significantly greater than that of

CN. Moreover, the number of hypothalamic BrdU+ cells double-stained with neuronal differentiation
marker, doublecortin, of EX were significantly higher than that of CN. These results suggest that
exercise training facilitates proliferation of neuronal progenitor cells and promotes
differentiation into neurons in the hypothalamus, which might have a certain role in acquired heat
tolerance of exercise-trained rats.
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Figure 2. (A) BrdU/NeuN immuno-positive (BrdU+/NeuN+) cells in the hypothalamus. Scale bar,
100 pm. 3V, third ventricle. (B) The number of BrdU+/NeuN+ cells in the hypothalamus of CN and
EX (n = 6). NeuN, neuronal nuclei (mature neuron marker). Data are the mean == SE. *, significant
difference between CN and EX (p < 0.05).

Doublecortin Dcx Brdu+
EX CN
Dcx  PSD-95 Figure 3

A

o]

250
200

EEESSEER -

- e e G G5 @8 &8 &8 Dps5DO5

150

100

50

The expression level of
Dcx/GAPDH (% of CN)

g---._--., GAPDH

CN EX CN EX
Figure 3. (A) PCNA, Dcx and PSD95 protein expression levels in the hypothalamus. (B) The

expression level of Dcx in the hypothalamus of EX was significantly higher than that of CN.
Data are the mean == SE. *, significant difference between CN and EX (p < 0.05).
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Figure 4. BrdU/NeuN immuno-staining in the hippocampus.
(A) BrdU+/NeuN+ cells in the hippocampus. Arrows denote
double positive cells. Scale bar, 100 um. (B) Overview of
hippocampal section. Red box indicates immuno-stained
area shown in (A). DG, dentate gyrus. (C) The number of
BrdU+/NeuN+ cells in the hippocampus of CN and EX (n =
6). Data are the mean = SE. *, significant difference
between CN and EX (p < 0.05).

Figure 7. Heat acclimation significantly
suppressed heat-induced increasesin (A)
microglia and (B) inflammatory cytokines
and (C) number of degenerated neurons
in the cortex. Data are the mean * SE.
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