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Effects of pre-heat exposure intake of electrolyte drinks in the rat.

NATA, Masayuki
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In heatstroke, various organs can be damaged directly by heat exposure, and
systemic inflammatory responses can also occur through the development of hypercytokinemia. The
purpose of the present study was to elucidate how intake of an electrolyte drink before heat
exposure modulates heat exposure-induced damage in a rat model. The results showed that mRNA
relatin? with heat shock protein and cytokine was changed with heat exposure, and intake of an
electrolyte drink prior to heat exposure suppressed the changes. These findings suggest that intake
of an electrolyte drink before heat exposure reduces the intensity of heat stress to the body,
thereby improving heat tolerance.



Heat Shock 70kDa Protein 4

Hspa4
Hspa4
B-Cell CLL/Lymphoma 2 Bcl2 /
BCL2-Associated X Protein Bax
Hspa4
Interleukin 6

IL-6 Natriuretic Peptide B Nppb

Hspa4

IL-6 Nppb

Luminex

Key Player

player

(6074

37.0 £ 5 100 %

90
Heat Shock Protein

PCR

Key

90

Teblel. MRNA
Narme of the genes Means = SE Paluc
WN WH SN SH H S H*S
Fos T12+011  406+027  060+010  252+029 <0.0001%%  <0.0001%*  0.0299%
Hspala 0.99+0.07 458244588 0.66+0.14 32546+ 34.75 <0.0001%*  0.0288% 0.0295%
Hspalb 0934023 7667+1443 3074212 63411821 <0.0001%* NS, NS,
Hspbl 1094014 23422232  0.58£0.08 1723+ 113 <0.0001%*  0.0114* 0.0298*
mRNA
WH H 5%
WN S En” * 0.1%
SH “ En" H*S En’ NS, 5%
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Table 2. mRNA
Name of the genes’ Means + SE Pvalue
WN Wit SN SH [ S S
Fos 0.96 =0.12 3.77+0.35 0.96 = 0.07 2.93+0.26 <0.0001%* NS. NS.
Hspala 095007 5977346600 094006 511.20%29.57 <0.0001+* NS, NS
Hspalb 106013 1415944355  1.02+0.09 116,64 2727 <0.0001%* NS, NS,
Hspbl 106017 10994140 082010  8.86+046 <0.0001%* NS, NS,
mRNA
WH H ** 0.1%
WN S “ En" NS. 5%
SH “ En" H*S “ En"
SN * En’
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Table 3. Serum levels (pg/mL) of cytokines

Signal Transducers

Control Alcohol p-value Fold Change

(pg/mL)

IL-la 8.04 + 1.46 1.6+ 2.81 0.264 1.44
IL-1p 308 + 16.6 665+ 109 0.005* 2.16%*
IL-2 183 + 1.46 27.0+ 1.97 0.004* 1.48
IL-3 13.1 £ 0.71 199+ 2.82 0.028* 1.52
IL-4 10.5 + 0.94 22.5+ 3.82 0.007* 2.14**
IL-5 17.6 + 1.26 329+ 5.01 0.009* 1.87
IL-6 214 + 1.53 33.1+ 633 0.079 1.55
IL-10 69.5 + 4.54 65.7+ 13.4 0.781 0.95
IL-12 (p40) 364 + 264 266+ 35.1 0.045¢ 0.73
IL-12 (p70) 208 + 9.54 448+ 83.0 0.010* 2.15%*
IL-13 479 + 324 1230+ 311 0.024* 257+*
IL-17 71.5 + 9.04 79.2+ 13.6 0.638 1.11
Eotaxin 1856 + 70.1 2092+ 169 0.199 1.13
G-CSF 110 + 3.69 105+ 9.44 0.630 0.95
GM-CSF 182 + 8.33 206+ 26.4 0.374 1.13
INF-y 29.5 £ 236 43.5+ 6.92 0.064 1.47
KC 62.6 + 5.48 843+ 103 0.079 1.35
MCP-1 158 = 13.1 272+ 373 0.011* 1.72
MIP-lo 209 + 0.79 29.2+ 427 0.064 1.40
MIP-1$ 352 + 1.96 613+ 103 0.021* 1.74
RANTES 29.0 £ 2.13 275+ 243 0.648 0.95
TNFa 276 + 11.0 490+ 76.3 0.012* 1.78

Data are presented as median + standard error.

U Significant p-value; 7 0 Over 2-fold change.
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