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Abstract This work was aim to investigate the protection mechanism of hydrogen against hyperoxia-
induced injury in type II alveolar epithelial cells (AECII). AECII were isolated and purified from premature rats and
were divided into 4 groups: air group, hyperoxia group, hyperoxia+hydrogen group, hyperoxia+hydrogen+PD98059
group. Air group and hyperoxia group were exposued to 21% oxygen and 95% oxygen, respectively. Hydrogen

was added to the hyperoxiat+hydrogen group before hyperoxia exposure. Hydrogen and ERK1/2 specific inhibitor
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PD98059 were added to hyperoxia+hydrogen+PD98059 before hyperoxia exposure, and then placed into 95%
oxygen for 24 h. The ability of cell proliferation was measured by CCK-8 colorimetric assay. The cell apoptosis was
analyzed by flow cytometry. The protein levels of ERK1/2, p-ERK1/2, Bax were detected by Western blot. The mRNA
levels of Bax and caspase-3 were assessed by qPCR. Compared with air group, cell apoptosis rates significantly
increased (P<0.01), cells proliferation significantly decreased (P<0.01), the mRNA levels of Bax and caspase-3
significantly increased and p-ERK1/2 significantly decreased under hyperoxia exposure (P<0.01). While with
hydrogen treatment, the ability of cells proliferation markedly increased (P<0.01), cell apoptosis rates, Bax, caspase-3
mRNA levels notably decreased (P<0.05) and p-ERK1/2 protein levels increased (P<0.05). The effect of hydrogen
was abolished after treatment with inhibitor PD98059 (P<0.05). Hydrogen can inhibit the expression of apoptosis
related-genes via activating the MAPK-ERK1/2 signaling pathway to improve the proliferation restriction of AECII

cells induced by hyperoxia, and promote the survival of cells.
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A: FSBFEAECH 24 h; B: 235595 AECII 48 ho
A: air culture 24 h of AECII; B: air culture 48 h of AECII.
El1l BIEREEMETWRAECIESFITL

Fig.1 Morphological observation of AECII under inverted phase contrast microscope

2.0

*%k

Air  Hyperoxia  Hyperoxia+  Hyperoxia+
Hydrogen Hydrogen+
PD98059

**P<0.01.
B2 CCK-8#ME S AnNHIFIPDI80SxT AECIIZRRRIETE A IR S0
Fig.2 Effect of hydrogen and inhibitor PD98059 on the proliferation of AECII
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Fig.3 Effect of hydrogen and inhibitor PD98059 on the apoptosis of AECII detected by flow cytometry
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A. C: Western blothilll % ZHBax. ERK1/2. p-ERKI1/24 (7K1 B: € 843 HBax i /KT, Do F: € &5 Hp-ERK1/2 25 (457K F; E:

B HTERK /28 A UK. *P<0.05, ¥*P<0.01,

A,C: the levels of Bax, ERK1/2, p-ERK1/2 proteins in each group by Western blot; B: semi-quantitative analysis of Bax, ERK1/2, p-ERK1/2 protein
levels in each group; B: semi-quantitative analysis of Bax protein levels in each group; D,F: semi-quantitative analysis of phosphorylated ERK1/2

protein levels in each group; E: semi-quantitative analysis of ERK1/2 protein levels in each group. *P<0.05, **P<0.01.
El4 FLEAECHTBax. ERK1/2, p-ERK1/2%FEH FRKFE
Fig.4 The protein levels of Bax, ERK1/2, p-ERK1/2 in each AECII group
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A: qQRT-PCRAZIIAE K Bax mRNAZ 1L 7KF; B: qRT-PCRAG M A Hl caspase-3 mRNAFILKF-. #P<0.05, **P<0.01.
A: Bax mRNA expression detected by qRT-PCR; B: caspase-3 mRNA expression detected by qRT-PCR. *P<0.05, **P<0.01.
5 RLYBAECHHBax. caspase-3 mRNAKF
Fig.5 The mRNA levels of Bax, caspase-3 of AECII in each group
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