
European Respiratory Society
Annual Congress 2012

Abstract Number: 3169

Publication Number: P3779

Abstract Group: 3.3. Mechanisms of Lung Injury and Repair

Keyword 1: Lung injury Keyword 2: Mechanical ventilation Keyword 3: ALI (Acute Lung Injury)

Title: Hydrogen gas alters the production of reactive oxygen species in alveolar epithelial cells in vitro

Dr. Kenichi 12091 Kokubo kokubo@kitasato-u.ac.jp , Mr. Takashi 12092 Inoue
ce07704y@st.kitasato-u.ac.jp , Ms. Kazuko 12093 Yamashita ce06737y@st.kitasato-u.ac.jp , Mr. Toshihiro
12094 Shinbo tshinbo@kitasato-u.ac.jp , Prof. Dr Minoru 12095 Hirose hirose@kitasato-u.ac.jp and Prof. Dr
Hirosuke 12096 Kobayashi hiro@kitasato-u.ac.jp MD . 1 Department of Medical Engineering and
Technology, Kitasato University School of Allied Health Sciences, Sagamihara, Kanagawa, Japan,
252-0373 .

Body: [Aim] The pulmonary toxicity of high concentration of oxygen during mechanical ventilation relates to
reactive oxygen species (ROS). Hydrogen gas (H2) has potential as eliminating highly reactive ROS. We
therefore expected that H2 could reduce the adverse effects of the oxygen exposure. The aim of the present
study was to determine the protective effects of H2 against various oxidative stresses on epithelial cells in
vitro. [Methods] Human alveolar epithelial cells (A549) were incubated with antimycin A which enhances the
generation of superoxide anions (O2

-) in mitochondria, with menadione which exogenously generates O2
-

and H2O2 in the cells, or with Cu+ (converted from Cu2+ by ascorbic acid) which exogenously generates
hydroxyl radical by the Fenton reaction with added Cu+ and endogenous H2O2. The viability of the cells as
well as the levels of O2

- and highly reactive ROS in the cells was evaluated with or without 2% H2. [Results]
The viability of the cells incubated with menadione or Cu+ decreased or did not change in the presence of
H2, respectively, while that with antimycin A significantly increased in the presence of H2 (n=12, P<0.01).
The production of O2

- induced by antimycin A significantly decreased with the addition of H2 (n=11, P<0.01),

while highly reactive ROS induced by menadione significantly increased in the cells incubated with H2 (n=5,
P<0.01). [Conclusions] H2 protects alveolar epithelial cells against injury induced by antimycin A probably
due to the decrease in the production of O2

- in mitochondria, while H2 cannot act protective against ROS
induced by menadione or the Fenton reaction, meaning that H2 cannot overcome the effects of exogenously
provided ROS.


	P3779.html

