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Lung transplantation has become the main therapy for end-stage lung disease. Despite high successful rate of lung transplantation,
10-20% of patients developed immediate graft failure and complication with gas exchange abnormalities as well as severe arterial
hypoxemia. Acute graft failure resulting from ischemia-reperfusion injury after lung transplantation is still life-threatening problem
for the recipients and a challenge problem encountered by thoracic surgeon and critical care specialists. Effective pulmonary gas
exchange depends on perfect ventilation and perfusion matching. Regional pulmonary blood flow distribution is determined by
gravity, innate pulmonary artery branching structure, lung volume and hypoxic pulmonary vasoconstriction. Lung inflated with
100% oxygen had significantly better lung function after reperfusion than lungs preserved with room air. In contrast, others have
found that lungs expanded with 50 and 100% FIO2 did significantly worse than lungs preserved with room air. High inspired
oxygen fraction is associated with more lipid peroxidation, greater loss of lung volume and airway pressure during storage. The
effect of inhaled O2 on regional VA ~Q distribution post lung transplant has not been studied and the appropriate concentration of
inhaled oxygen during ischemia-reperfusion lung injury still in controversial. In the vascular endothelium the production is
catalyzed predominantly by endothelial NO synthase (eNOS) using molecular oxygen. eNOS derived NO is an important modulator
of HPV. More than 50% of eNOS expression is required to maintain normal pulmonary vascular tone. Attempts to quantify NO
produced in the vascular endothelium have been done by measuring exhaled NO. Exhaled NO provides a marker of airway
epithelial production, but not vascular endothelial generation. Use of L-NAME for inhibition of eNOS reduces shunt during one
lung ventilation. Diminished synthesis of NO may contribute to the alterations in structure and endothelial function of pulmonary
vessels in cigarette smoking. ET is a potent vasoconstrictor and acts by stimulating ETA and ETB receptors on smooth muscle and
endothelium. Hypoxia also stimulates production and release of endothelin-1 (ET) from the endothelium. Another modulator
counteracting the vasoconstrictor role of ET is NO, the principal modulator of endothelium-dependent vasodilation in the pulmonary
circulation. Balance between ET and NO may provide much (but not all) of the mechanisms for characteristic regional different
pulmonary vascular resistance response. 5 In this two year proposal, we using high-resolutional fluorescent microsphere and
multiple inert gas elimination technique to assess the effect of ischemia-reperfusion and inhaled oxygen on the regional distribution
of ventilation, perfusion and ventilation-perfusion matching post lung transplant. In addition, study the effect of nitric oxide and
endothelin blocker on regional pulmonary perfusion and VA ~Q changes. In completing this study, we can understand the
patho-physiology of impaired gas exchange during ischemia-reperfusion lung injury and help to shed light on improving care of

patient post lung transplantation.




