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Beneficial effects of Molecular hydrogen in rat model of heat stroke
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Molecular hydrogen exerts beneficial effects of the anti-oxidative stress,
anti-inflammatory, and anti-apoptotic effects in various diseases. The purpose is to investigate
whether molecular hydrogen suppress oxidative stress and systemic inflammation caused bx heat
stroke, and exert protective effects of liver using rat model of heat stroke. H2 gas inhalation and
intravenous administration of H2 ringer solution suppressed oxidative stress and systemic
inflammation caused by heat stroke, and exerted protective effect of liver. In addition, molecular
hydrogen increases 24-hour survival rate. Molecular hydrogen may be an effective treatment for heat
stroke and clinical research will be desired.
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Figure 1. Experimental design
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Table 1

Ho

H,Gas 1.84% H,RS 1.1ppm

Table1. Characteristics

Hpgas + H,RS H,RS

Shafh RS RS Low dose High dose

Body weight, g 396 £ 25 421 =29 421 = 41 423 £ 43 416 = 38

Preparation, min 34 +2 38 6 38 +7 32+3 325
Onset time, min - 18 £ 6 18 = 4 193 20 £ 4
Warming duration, min - 34 £ 4 30 £ 6 314 28 £2
Warming rate, min/°C - 12%2 11 £:3 1M =2 9=x2
Hydrogen - = (1.84%) 1.1 =01 1.1 =041

concentration, ppm

Values are expressed as mean+SD
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Figure 2. Physiological data
Values are expressed as mean = SD

Table 2
1hr H, RS



pH Base excess Lac

Table 2. Blood gas analysis (FIO, 0.21)

Pre-warming Onset 60min
Sham 7.45+0.03 - 747 +£0.03
RS 747 £0.02 741+ 0.04 7.34 £ 0.09
pH Hgas + RS 743 £0.02 7.44 % 0.02 743 +0.02
H,RS Low dose 747 £0.04 7.46  0.04 743 +0.04
H,RS High dose 7.46 £0.01 7.46 + 0.03 743 +£0.03
Sham 83 = 10 - 817
RS 8110 44+ 8 45+ 11
Pa0,, mmHg H,gas + RS 767 52+9 55+ 12
H,RS Low dose 87 £ 12 49+ 8 48 £ 11
H,RS High dose 9B +7 5415 49 + 13
Sham 4114 - 39+ 3
RS 39+3 42+3 40+6
PaCO,, mmHg Hygas + RS 2%2 39+ 1 36+7
H,RS Low dose 39+3 40+3 40+ 4
H,RS High dose 39+2 38+ 2 49M+3
Sham 48113 - 48+ 11
RS 42+09 19+ 18 -46+92"
Base Excess, mmol/lL  H,gas + RS 29+ 14 24 % 5 06+52
H,RS Low dose 46+14 38% 14 22119
H,RS High dose 36+ 1.1 33112 27104
Sham 12+04 - 10+ 05
Rs 12+01 19+ 1.0 42+35
Lactate, mmol/L. Hygas + RS 18+ 04 16+ 0.6 12403
H,RS Low dose 16+ 06 13+ 06 16+ 1.0
H3RS High dose 15+ 05 13+ 03 12402

Values are expressed as mean * SD, "P<0.05
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Figure 3-1. Biomarker (Oxidative stress)
Values are expressed as mean*SEM. *P < 0.05
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Figure 3-3. Biomarker (Liver)
Values are expressed as mean+SEM.
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Figure 4. Histological evaluation
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Figure 5. Outcome at 24 hours
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