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Effect of Hydrogen Rich Saline on the Blood Flow Velocity and Tissue
Pathological Damage of Rats with High Voltage Electric Burn*
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ABSTRACT Objective: To investigate the effect of hydrogen rich saline on blood flow velocity and tissue pathological damage of
rats with high voltage electric burn. Methods: 80 Wistar rats were randomly divided into four groups, respectively for the burn group,
treatment group, control group and positive control group. Treatment group was given hydrogen rich saline, the positive control group
was given papaverine solution. Each group was divided into three subgroups for blood gas analysis, lung tissue observation and measure
of red blood cell flow velocity detection. Results: The ratio of wet to dry of lung tissue in treatment group and positive control group was
significantly lower than that of the burn group (P<0.05), and the difference between treatment group and positive control group was not
significant (t=0.585, P>0.05). The survival time of the treatment group and the positive control group were significantly higher than that
of the burn group (P<0.05), and the difference of survival time between the two groups of treatment group and the positive control group
was not significant (t=0.448, P>0.05). The oxygen partial pressure of the treatment group and the positive control group were significantly
higher than that of the burn group (P<0.05); the difference of the oxygen partial pressure between the treatment group and the positive
control group was not significant (P>0.05, t=0.424). The carbon dioxide partial pressure in the treatment group and the positive control
group was significantly lower than that of the burn group (P<0.05); the difference of the carbon dioxide partial pressure between the treat-
ment group and the positive control group was not significant (t=1.285, P>0.05). The flow velocity of red blood cells in the treatment
group and the positive control group were significantly higher than that of the burn group (P<0.05); the difference of the red blood cell
flow velocity between the treatment group and the positive control group was not significantly different (P>0.05). Conclusion: Hydrogen
rich saline can promote the flow of red blood cells in the microcirculation, improve microcirculation, restore damaged lung tissue, and
have a good prospect in the treatment of patients with high voltage electric burn.
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Table 1 Comparison of the wet/dry weight ratio of lung tissue and survival after burn injury between different groups

Ratio of drying and wetting

Groups Weight of lung tissue Survival time(h) 24 h-Survival rate(%) 48 h-Survival rate(%)

Control group(n=36) 4.01% 0.37 103.2+ 9.5 36/36 36/36
Burn group(n=36) 491+ 0.37 229+ 39 18/36 2/36
Treatment group(n=36) 4.33% 041 337+ 4.2 36/36 18/6
Positive-control group(n=36) 421+ 0.29 35.1% 6.4 36/36 25/6

t,=2.953 t=19.153 x%=4.001 x*=12.001

=2.572 t,=4.616 x%=4.001 x%=4.001

t/x?

t,=3.647 t,=3.987 x%=4.001 x%=2.401

t=0.585 t,=0.448 x%=0.00 x%=0.341

P,<0.05 P<0.05 P,<0.05 P,<0.05

P,<0.05 P,<0.05 P,<0.05 P,<0.05

? P<0.05 P;<0.05 P3<0.05 P>0.05

P>0.05 P>0.05 P>0.05 P.>0.05

Notes: t/x%, P, indicated the difference between control group and burn group; t,/x%, P, indicated the difference between burn group and

treatment group; ty/x%, P; indicated the difference between positive-control group and burn group; t/x%, P, indicated the difference

between positive-control group and treatment group.
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Table 2 Comparison of the blood gas analysis results between different groups

Groups PO,(mmHg) PCO,(mmHg) Lactic acid content(g/L)

Control group(n=12) 108.6+ 6.5 34.6+ 2.5 0.83+ 0.32
Burn group(n=12) 77.5 11.3 439+ 74 4.71% 1.02
Treatment group(n=12) 94.8+ 8.6 36.5+ 3.1 242+ 041
Positive-control group(n=12) 97.4% 12.3 342+ 43 227+ 047

t,=5.844 t,=2.916 t,=8.890

,=2.984 t,=2.259 t,=5.103

t t=2.918 t,=2.961 t,=5.322

t,=0.424 t4=1.285 t4=0.589

P,<0.05 P,<0.05 P,<0.05

P,<0.05 P,<0.05 P,<0.05

? P3<0.05 P;<0.05 P:<0.05

P>0.05 P>0.05 P>0.05

Notes: t,/x%, P, indicated the difference between control group and burn group; t2/x?%, P, indicated the difference between burn group and treatment group;

ty/x%, P; indicated the difference between positive-control group and burn group; t/x?%, P, indicated the difference between positive-control group and

treatment group.
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Table 3 Comparison of the flow velocity of red blood cells at different time points between different groups

Groups TO T1 T2 T3 T4 T5

Control group(n=12) 3127+ 171 3133+ 149 3152+ 161 3174+ 151 3041+ 132 3037+ 143
Burn group(n=12) 3198+ 201 2357+ 163 2681+ 134 2652+ 162 2441+ 109 2308+ 128
Treatment group(n=12) 3092+ 192 2801+ 154 3158+ 192 3196% 173 2971+ 118 2913+ 145
Positive-control group(n=12) 3087+ 181 2794+ 151 3171+ 201 3215+ 211 2948+ 104 2893+ 174
t'=0.659 t'=8.607 t'=5.508 t'=5.774 t'=8.585 t'=9.304

t,=0.934 t,=4.851 ,=4.991 ,=5.622 t,=8.082 t,=7.662

' t,=1.005 t,=4.818 t,=4.968 =5.184 t,=8.243 t:=6.634

t=0.046 t,=0.083 t=0.115 t=0.171 t=0.358 t=0.216

P>0.05 P'<0.05 P'<0.05 P'<0.05 P'<0.05 P'<0.05

P>0.05 P,<0.05 P<0.05 P,<0.05 P,<0.05 P,<0.05

? P>0.05 P;<0.05 P;<0.05 P3<0.05 P;<0.05 P3<0.05

P.>0.05 P.>0.05 P.>0.05 P.>0.05 P.>0.05 P.>0.05

Notes: t,/x%, P, indicated the difference between control group and burn group; ty/x%, P, indicated the difference between burn group and treatment group;

ty/x%, P; indicated the difference between positive-control group and burn group; ty/x%, P, indicated the difference between positive-control group and

treatment group.

Fig.1 H.E staining of lung tissue of rats in each group (A: Control group; B: Treatment group; C:Burn group; D:Postive control group)
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