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The mechanism of hydrogen—-rich water promoting deep second—degree

burn wound healing in rats by regulating TGF—B1/Smad3 signaling pathway
Cui Qiang ,Wang Hongjin, Wu Xiaowei, Feng Yanping ,Zhang Kewei,Ding Xiangpu,Wang Xianzhen
(Department of Burn and Plastic Surgery , Qinghai University Affiliated Hospital )
[ Abstract]Objective : To explore the effects of hydrogen—rich water in promoting wound healing in rats with deep second—degree burns
and the underlying molecular mechanism. Methods : Thirty Sprague—Dawley rats were randomly divided into control group, sham burn
group , model group , hydrogen—rich water group, and transforming growth factor—beta 1(TGF-B1) inhibitor group , with six rats in each
group. A rat model of deep second—degree burns was established using a circular high—temperature burn device. The rats in the TGF-f
1 inhibitor group were intraperitoneally given SB-431542 at a dose of 15 mg/kg before modeling. After modelling, the TGF-{B1 inhibi-
tor group and hydrogen—rich water group were given 200 mL of hydrogen—rich water twice a day, while the other groups were given nor-

mal drinking water for two consecutive weeks. For all the groups, we observed the healing of skin burns; examined the pathological

changes of the wounds with hematoxylin and eosin staining; mea-
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wound tissue with TUNEL staining; measured the expression of proliferating cell nuclear antigen in wound tissue with immunohisto-
chemical staining; measured the mitochondrial membrane potential in wound tissue by flow cytometry with JC-1 staining; and mea-
sured the expression of TGF-B1,SMAD family member 3(Smad3) ,and phosphorylated Smad3 (p—Smad3) in wound tissue by Western
blot. Results : Compared with the control group, the model group showed the loss of the epidermal structure of the wound tissue, exten-
sive cell necrosis in the dermis accompanied by massive inflammatory cell infiltration, and bleeding and erythrocyte extravasation in
the skin tissue, which indicated that the model was successfully established. Compared with the model group, the hydrogen—rich water
group showed significant decreases in serum levels of TNF-a(42.18 + 1.09,P<0.001) and IL-1B(4.82 + 0.24, P<0.001) , a significant
increase in the serum IL—10 level (7.33 = 0.46, P<0.001) , significant increases in SOD activity (28.57 = 1.58,P<0.001) and the mito-
chondrial membrane potential(3.05 +0.48, P=0.002) in wound tissue, significant reductions in MDA activity( 1.59 + 0.05, P<0.001) ,
superoxide anion content (0.42 + 0.01, P<0.001) , and the cell apoptosis rate (1.30 = 0.47, P=0.005) in wound tissue, and significant
increases in the protein expression of TGF- 1 (0.62+0.16, P=0.002) and p—Smad3 (0.66 + 0.23, P=0.018) in wound tissue.
Conclusion : Hydrogen—rich water may activate the TGF-B1/Smad3 signaling pathway to inhibit the inflammation and cell apoptosis of
burned skin and relieve oxidative stress and mitochondrial dysfunction, thereby promoting wound tissue repair in rats with deep
second—degree burns.
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