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Protective effects of heat acclimation on brain damage of mice induced by heat stroke
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Abstract:Objective

stroke (HS) . Methods

stroke conditions. The general behaviors, rectal temperature, brain water content, mortality, HE stained pathological change,

To explore the protective effects of heat acclimation (HA) on brain damage of mice induced by heat

The HA model and HS model of C57 mice were established based on the heat acclimation and heat

TUNEL stained neuronal apoptosis and morphological changes in neurons by transmission electron microscope were compared.
Results  After exposing to 43 °C for 120 min, the general behaviors o mice in HA group were better than that of HS group
and the mortality was as high as 33% in HS group, no mice died in the other groups. The rectal temperature and brain water
content in HS group were(42.8+0.83)°C and (82.6+12.7)%, higher than those in HA group, (40.0+£0.67)°C and (73.5£11.8)%,
respectively. All the differences showed statistically significant difference (P<0.01, or 0.05). Cell swelling, cytoplasm
rarefaction, chromatin concentration and edge accumulation, nuclear pyknosis, rupture, dissolved, cell vacuolation obviously,
neuron apoptosis aggravated, endoplasmic reticulum shortened, scattered and disordered arrangement;Mitochondria enlarged,
large quantities of mitochondrial DNA pyknosis, vacuolation; apoptosis of neurons were observed in Brain of HS mice. Similar
pathology change and neuron apoptosis could be found in HA +HS mice, but the injury relieved significantly. Conclusion
Heat stroke can lead to brain edema in mice, brain pathological changes, aggravates neuron apoptosis and cause serious
damage to the central nervous system. Heat acclimation pretreatment can relieve brain injury, its protective effect was
significant.

Key Words: Heat acclimation; Heat stroke; Brain Injury; Protective effect
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Fig. 1 Curve of rectal temperature changing in mice
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Table 1 Rectal temperature changes in mice of each group during the heat exposure

215 PFRFENTH] (min) Heat exposure time (min)

Group 0 20 40 60 80 100 120

CON 37.6+0.31 37.6+0.30 37.5+0.32 37.7+£0.33 37.4+0.35 37.5+0.32 37.5+0.33

HA 37.5+0.34 37.6+0.33 37.6+0.32 37.5+0.33 37.7£0.34 37.6+0.31 37.5+0.34

HS 37.6+0.37 39.8+0.67 40.5+0.71 40.5+0.69 41.1+0.72 42.0+£0.75 42.8+0.83

HA+HS 37.4+0.36 39.2+0.58 39.3+0.61 39.4+0.65 39.6+0.61 39.8+0.66 40.0+0.67
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TE: G HAL LA, ¥ P> 0.05, A P<0.05,%P<0.01; 5 HA 4 HAE, * A
P<0.05; 5 HSALLEE, AP<0.05.

Note: Compare to the CON group, ¢ P>0.05, A P<0.05, *P<0.01;
Compare to the HA group, * A P<0.05; Compare to the HS group, A P<
0.05.
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Fig. 2 Survival curve of mice during the heat exposure
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