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Therapeutic effect of hydrogen-rich water on neonatal hypoxic-ischemic encephalopathy
LIU Jianhua' , XU Yunbo? ,CAO Shanshan'
(1.Department of Child Health ;2.Department of Neonatology . Huangshi Municipal
Maternity and Child Health Hospital , Hubei Huangshi 435000 ,China)

[ Abstract] Objective To observe therapeutic effect of hydrogen-rich water on neonatal hypoxic-ischemic encephalopathy (HIE).
Methods Sixty neonates with HIE who were treated in our hospital from February 2017 to January 2020 were selected and they
were divided into conventional treatment group (30 cases) and hydrogen-rich water treatment group (30 cases) in random number
table method. The neonates in the conventional treatment group received conventional treatment including keeping respiratory tract
clear, giving mask oxygen inhalation or mechanical ventilation if necessary, maintaining blood ressure,blood glucose and blood gass
at the normal levels, maintaining balance of electrolytes. controlling tic, treating cerebral edema, giving neuroprotective treatment,
limiting daily water intake and so on,and those neonates in the hydrogen-rich water treatment group were treated with 5ml./kg/day
of hydrogen-rich water for 10 days on basis of conventional treatment. The symptoms and signs,serum levels of neuron specific eno-
lase (NSE) ,interleukin-6 (IL-6),Opsin-like protein-1(VILIP-1) and tumor necrosis factor-a (TNF-o) before and after treatment,
NBNA scores and occurrence of adverse reactions were observed and compared between the two groups.Results After 10 days of
treatment, the anterior fontanel tension recovery time, muscular tension recovery time,original reflex recovery time,convulsion con-
trolling time and normal consciousness recovery time,and length of hospitalization of the neonates in the hydrogen-rich water treat-
ment group were all shorter than those in the conventional treatment group (r =2.316~4.594.,all P<C0.05).There were no signifi-

cant differences in NSE,IL-6, VILIP-1, TNF-« levels and NBNA scores between the two groups before treatment (all P> 0. 05).
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After 10 days of treatment, the serum levels of NSE,I1-6, VILIP-1 and TNF-¢ of the neonates in the two groups were lower than
those before treatment (¢+=2.010~4.951,all P<C0.05).After 10 days of treatment, the serum levels of NSE, II.-6, VILIP-1 and
TNF-qa of the neonates in the hydrogen-rich water treatment group were lower than those in the conventional treatment group (¢ =
1.845~6.326,all P<C0.05).After 3 days and 10 days of treatment,the NBNA scores of the neonates in the two groups were both
significantly higher than those before treatment, and that of the neonates after 10 days of treatment was significantly higher than
that after 3 days of treatment (1=1.955~3.011,all P<C0.05).After 3 days and 10 days of the treatment, the NBNA scores of the
neonates in the hydrogen-rich water treatment group were both significantly higher than those in the conventional treatment group
(¢=4.504 and 4.819 respectively,both P<C0.05).There were no significant differences in incidences of skin rash,diarrhea,abnormal
liver function, hypotension and total adverse reactions between the two groups (all P>>0.05).Conclusion Hydrogen-rich water can
improve therapeutic effect on neonatal HIE and has high safety. Hydrogen-rich water may play a protective role by reducing inflam-
mation level in neonatal HIE.

[Key words ] hydrogen-rich water; neonatal hypoxic-ischemic encephalopathy ( HIE) ; neuron-specific enolase (NSE); Opsin-like
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Table 1 Comparison of therapeutic effect between the two groups after 10 days of treatment (d,z £s)

(n)
30 2.7£0.7 6.2£1.5 6.2£1.4 2.0£0.8 5.2£1.0 9.7+2.1
30 2.340.6 5.24+1.1 5.0+1.1 1.6+0.7 4.140.9 8.542.0
¢ 2.575 2.841 3.733 2.316 1.594 2.445
P 0.013 0.006 0.000 0.024 0.000 0.028
2.2 10 10 ,NBNA .
10 NBNA 3 ,
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Table 2 Comparison of serum levels of NSE,I1L-6, VILIP-1 and TNF-q of the neonates between

the two groups before treatment and after 10 days of treatment (x4 s)

(n) NSE(pg/L) 1L-6(pg/mL) VILIP-1(pg/L) TNF-a(ng/mL)
30
35.2+7.4 185.7+15.4 0.94+0.3 158.9+12.3
10 24.8+5.4 144.5+10.5 0.7+0.2 124.6+10.0
t 2.943 4.951 2.010 3.956
P 0.011 0.000 0.005 0.008
30
35.0+7.6 188.4+15.7 0.94+0.4 159.7+12.0
10 17.64+4.7 101.2+9.4 0.5+0.1 85.6+9.8
t 1.959 3.375 3.010 3.587
P 0.000 0.002 0.018 0.000
ty 4.755 3.853 4.395 2.133
P, 0.873 0.632 0.957 0.471
ty 1.845 6.326 4.931 3.221
P, 0.000 0.003 0.000 0.011
211 P NN 10
3 NBNA ( ,x=%5s)
Table 3 Comparison of NBNA scores of the neonates between the two groups before and after treatment (points,x +s)
(n) 3 10 1 ly P, t3 P,
30 20.4+3.6 26.0£3.5 36.2£3.2 2.042 0.000 1.992 0.008 3.011 0.000
30 20.1+£3.7 29.9+3.2 40.0£2.9 1.955 0.012 2.376 0.001 2.535 0.011
t 0.318 4.504 4.819
P 0.751 0.000 0.000
:11.P 3 NP 10 NN 10 B .
4 [n(%)]
Table 4 Comparison of incidences of adverse reactions of the neonates between the two groups [n(%)]
(n)
30 1(3.3) 0 3(10.0) 1(3.3) 5(16.7)
30 0 1(3.3) 4(13.3) 1(3.3) 6(20.0)
P 0.991 0.982 0.725 1.000 0.862
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