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New concept of pulmonary blood flow-mediated CO2 gas excretion in the lungs
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We studied physiological roles of flow through pulmonary arterioles in CO2 gas
exchange. We established human pulmonary arteriolar endothelial cells (HPAOEC). Shear stress stimulation
caused the co-release of H+ and ATP via the activation of F1/FO ATP synthase on the HPAOEC. Next, to
further examine the validity of this concept in in vivo rabbit lungs, we investigated the effects of
stenosis-induced changes in pulmonary blood flow on the end-expiratory C02 gas pressure (PECO2), the
maximal velocity of the pulmonary artery of anesthetized rabbits. In the experiment in which small
pulmonary arteries were subjected to stenosis, the PEC02 fell rapidlg. The flow-dependent changes in the
PECO2 were reduced by the treatment with the F1/FO ATP synthase antibody. In conclusion, we have proposed
a new concept of C02 exchange, flow-mediated F1/FO ATP synthase-dependent H+ secretion, resulting in the
facilitation of a dehydration reaction involving HCO3- in plasma and the excretion of CO2 gas.
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