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Hydrogen preconditioning during ex vivo lung
perfusion improves the quality of lung grafts in rats
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Abstract

Background: Although the benefits of ex vivo lung perfusion (EVLP) have been globally advocated,
the potentially deleterious effects of applying EVLP, in particular activation of proinflammatory
cascades and alteration of metabolic profiles, are rarely discussed. This study examined
proinflammatory events and metabolic profiles in lung grafts on EVLP and tested whether
preconditioning lung grafts with inhaled hydrogen, a potent, cytoprotective gaseous signaling
molecule, would alter the lungs' response to EVLP.

Methods: Rat heart-lung blocks were mounted on an acellular normothermic EVLP system for 4 hr
and ventilated with air or air supplemented with 2% hydrogen. Arterial and airway pressures were
monitored continuously; perfusate was sampled hourly to examine oxygenation. After EVLP, the lung
grafts were transplanted orthotopically into syngeneic rats, and lung function was examined.

Results: Placing lung grafts on EVLP resulted in significant upregulation of the messenger RNAs for
several proinflammatory cytokines, higher glucose consumption, and increased lactate production.
Hydrogen administration attenuated proinflammatory changes during EVLP through upregulation of
the heme oxygenase-1. Hydrogen administration also promoted mitochondrial biogenesis and
significantly decreased lactate production. Additionally, in the hydrogen-treated lungs, the expression
of hypoxia-inducible factor-1 was significantly attenuated during EVLP. These effects were maintained
throughout EVLP and led to better posttransplant lung graft function in the recipients of hydrogen-
treated lungs.

Conclusions: Lung grafts on EVLP exhibited prominent proinflammatory changes and compromised
metabolic profiles. Preconditioning lung grafts using inhaled hydrogen attenuated these
proinflammatory changes, promoted mitochondrial biogenesis in the lungs throughout the
procedure, and resulted in better posttransplant graft function.
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Hydrogen in lung reconditioning--more than just inflation.
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