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Effects of Hydrogen-rich Saline on Intestinal Damage in High-altitude Burned Mice

CUI Qiang, WANG Hongjin, LI Yi, CHAO Shengwu, WU Xiaowei, WANG Xianzhen"(Department of Burn and
Plastic Surgery, Qinghai University Affiliated Hospital, Xining 810001, China)

ABSTRACT: OBJECTIVE To explore the protective effect and possible mechanism of hydrogen-rich saline on intestinal
injury in burned mice under high altitude environment. METHODS Thirty-six female BALB/c mice were randomly divided
into sham group, burn model group and hydrogen-rich saline group, all experiments were conducted in a low-pressure oxygen
chamber to simulate an altitude of 3 000 m. The back of mice in the sham group was simulated with a warm water bath(37 C,
10 s), and the back of mice in the burn model group and the hydrogen-rich saline group was simulated with a boiling water bath
(90 'C, 10s) to cause 30% TBSA III scald. After burn, mice in the hydrogen-rich saline group was injected with
10 mL-kg™'(0.6 mmol-L"), while the sham group and the burn model group were injected with the same amount of saline. The
effects of hydrogen-rich saline on the intestinal barrier and intestinal nervous system of burned mice were analyzed by analyzing
the pathological of intestinal tissue, the expression of lipopolysaccharide in serum and the expression of zonula
occludens-1(Z0O-1), Occludin, choline acetyltransferase(ChAT), tyrosine hydroxylase(TH) and neuronal nitric oxide
synthase(nNOS) in intestinal. In addition, by analyzing the expression of malondialdehyde(MDA), catalase(CAT) and glutathione
peroxidase(GSH-Px) in serum, expression of inflammatory factors of TNF-o, IL-1f and IL-17A and CD3 T lymphocyte
infiltration in intestinal, the effects of hydrogen-rich saline on oxidative stress and inflammatory response in mice burned at high
altitude were investigated. RESULTS Compared with the sham group, mice in the burn model group showed significant
intestinal pathological damage, and the expressions of ZO-1, Occludin, ChAT, TH and nNOS were significantly decreased.
Hydrogen-rich saline significantly improved intestinal pathological injury and intestinal mucosal barrier injury in the model
group, and also showed a positive effect on the intestinal nervous system. In addition, hydrogen-rich saline could significantly
regulate the expressions of MDA, CAT and GSH-Px in serum, reduce the expression of inflammatory cytokines, and reduce the
infiltration of CD3 T lymphocytes in the intestinal tissue of burn model mice. CONCLUSION Hydrogen-rich saline can
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relieve the intestinal pathological damage, repair the intestinal mucosal barrier, and protect the intestinal nervous system of
burned mice under high altitude environment, which may be realized by regulating oxidative stress and inflammatory response.
KEYWORDS: hydrogen-rich saline; burns; high altitude environment; intestinal damage; oxidative stress; inflammatory response
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Tab.1 Primer sequences used for Real-Time PCR assay in mice
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PRIBUE f /N U2, A & A 2 6 R 6 T
TR RIPA ZEofih 239, vk 28 30 min,
ZUHRWAE 4 “CF 10 000 X g #5.0> 10 min, Y2k 15 .
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Z0-1 5’-GGAGATGTTTATGCGGACGG-3’ 5’-CCATTGCTGTGCTCTTAGCG-3’
Occludin 5°-TGAATGGGTCACCGAGGGAG-3’ 5’-CCCAAGATAAGCGAACCTGCC-3’
IL-1p 5’-AGCTTCAGGCAGGCAGTAT-3’ 5’-CATCCCATGAGTCACAGAG-3"’
TNF-a 5’-CTTCTCAGTCCTGCTTGTG-3’ 5°-ACTTGGTGGTTTGCTACG-3’
IL-174 5°-CCTGGACTCTCCACCGCAA-3’ 5°-TTCCCTCCGCATTGACACAG-3’
P-actin 5’-GAAGATCAAGATCATTGCTCC-3’ 5’-TACTCCTGCTTGCTGATCCA-3’
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Fig. 1 Micrographs of mouse skin tissue sections after HE
staining
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Fig. 2 Micrographs of mouse intestinal tissue sections after HE staining
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Fig. 3 Effects of hydrogen-rich saline on intestinal barrier in mice burned in high altitude environment

A—content of LPS in serum of mice was determined by ELISA; B—gene expressions of ZO-1 and Occludin in the intestinal tissue were detected by

RT-PCR; C—protein expressions of ZO-1 and Occludin in the intestinal tissue were detected by Western blotting; D—densitometry analysis of the intensity
of the protein. Compared with the sham group, VP<0.01, 2 P<0.001; compared with the burn model group, ¥P<0.05, ¥P<0.001.
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Fig. 4 Effects of hydrogen-rich saline on the expression of ChAT, TH and nNOS in the intestinal tissue of mice

A—Protein expressions of ChAT, TH and nNOS in the intestinal tissue were detected by Western blotting; B—densitometry analysis of the intensity of the
protein; C-representative micrographs showing immunofluorescent staining of ChAT(green) and a neuronal marker, PGP9.5(red) in the intestinal
tissue(400x)and mean fluorescence intensity of ChAT; D—Representative micrographs showing immunofluorescent staining of TH(green) and PGP9.5
(red)(400x)and mean fluorescence intensity of TH; E—Representative micrographs showing immunofluorescent staining of nNOS(green) and PGP9.5

(red)(400x)and mean fluorescence intensity of nNOS. Nuclei were stained with DAPI(blue) in immunofluorescent. Compared with the sham group,
HP<0.05, ¥P<0.01, ¥P<0.001; compared with the sham group; compared with the burn model group, ¥P<0.05, P<0.001.
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Fig. 5 Effects of hydrogen-rich saline on oxidative stress and inflammation in mice burned in high altitude environment
A-Expressions of MDA, CAT and GSH-Px were detected by corresponding kits; B—gene expressions of /L-1f, TNF-a and IL-174 in the intestinal tissue

were detected by RT-PCR; C—expression of CD3 T lymphocytes in the intestinal tissue of mice was detected by IHC(400x). Compared with the sham
group, VP<0.01, ¥P<0.001; compared with the burn model group, ¥P<0.05, YP<0.01, ¥P<0.001.
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