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In the past decades, the treatment development and the pathogenic mechanism analysis for pulmonary
artery hypertension has been performed vigorously, however, the outcomes are still not gratified.
Since the onset and progression of pulmonary artery hypertension are involved in vascular
remodeling caused by inflammation, the functional lipids that control local inflammation and fibrosis
in lungs positively or negatively, can contribute to the pathogenesis of pulmonary hypertension. We
have found epoxy fatty acids, which possess a protective property against inflammation and fibrosis,
were dramatically changed in the lungs with developing pulmonary hypertension. To evaluate
alteration of the amount of fatty acid substrate that produce epoxy metabolites in pulmonary
hypertension, we measured the fatty acid composition in the lungs of several pulmonary hypertension
animal models by using GC-MS. But fatty acid composition of the lung tissue were comparable
between pulmonary hypertension mice and normal mice. Now, we are analyzing the lung samples from
the patients with pulmonary hypertension to understand the characteristic changes of functional fatty
acid metabolites in pulmonary hypertension more correctly.
The mice with knocked-out molecule X, which are recently identified as an enzyme producing epoxy
fatty acid, showed higher mortality rate under chronic hypoxic condition relative to wild type mice. In
hemodynamic study, right ventricular systolic pressure was significantly higher in the molecule X KO
mice with hypoxia-induced pulmonary hypertension. Further, the right ventricular weight and the
MRNA expressions of heart failure marker genes in the molecule X KO mice after hypoxia were
significantly increased more than in wild type mice, indicating that a genetic ablation of molecule X
worsened right heart failure secondary to pulmonary hypertension. Now, we are performing
histological analysis to identify the cell type responsible for the exacerbation of pulmonary
hypertension seen in the molecule X KO mice followed by searching novel functional lipids secreted
from the cells.
The prognosis of pulmonary hypertension is determined by right-sided heart failure secondary to the
elevated pulmonary artery pressure. Prolonged hemodynamic stress leads remarkable alteration of the
lipid milieu in heart that might affect directly cardiac function, although the underlying mechanism
remains unclear. We confirmed the remodeling of cardiac fatty acid composition occurred during stress
selectively in the pressure-overloaded right-sided ventricle in pulmonary hypertension. The pattern of
changes in fatty acid composition of heart strongly suggested that the activities of fatty acid elongases
and desaturases regulating the length and degree of unsaturation of fatty acids were altered in
pulmonary hypertension rather than the enzymes involved in phospholipid remodeling. Unexpectedly,
the gene expression pattern of these enzyme were not changed in the heart of pulmonary hypertension
mice, so now we plan to measure the enzymatic activities in the diseased heart. Further, we examine
whether and how pressure overload induce cardiac fatty acid composition via activating the enzymes
in vitro and in vivo.
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