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Elucidation of the pathophysiology of pulmonary fibrosis and development of new
treatments by applying metabolome analysis

Ohkouchi, Shinya
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Since the mesenchymal stem cell (MSC) -derived humoral factor

Stanniocalcin-1 (STC1) regulates mitochondrial membrane potential, the effect of the addition or
inhalation of STC1 on the central metabolic pathway were evaluated in cells and bleomycin inhalation
mice model using comprehensive metabolomics analyses and specific measurements against each
substance. We revealed STC1 affects the TCA, B -oxidation, methionine and glutathione pathway. These
results explained the antioxidant effect of STC1 and suggested a relationship with
post-translational modification (epigenetics). From additional experiments, we revealed that STC1
induced SOCS1 / SMAD7 demethylation and histone / SMAD7 acetylation. Furthermore, SOCS1 suppressed
the JAK / STAT pathway and SMAD7 suppressed the TGF3 / SMAD pathway in cells and animal model. From
the above, it was shown that STC1 may be used for the treatment of COVID19, autoimmune diseases,
and fibrotic diseases.
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