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Role of intracellular zinc and its dysregulation in murine and cellular models of obstructive lung
diseases

Shunsuke Kamei'”, Tsuyoshi Shuto”

1) Department of Molecular Medicine, Graduate School of Pharmaceutical Sciences
2) Program for Leading Graduate Schools “HIGO (Health life science: Interdisciplinary and Glocal
Oriented)Program”, Kumamoto University

Ton transport across the cell membrane is essential for many biological processes in airway
epithelial cells; however, its dysregulation causes intractable lung diseases such as cystic fibrosis (CF)
and chronic obstructive pulmonary disease (COPD). We have recently established airway-specific
overexpression of the epithelial Na+ channel f subunit in mice with C57BL/6] background
(C57BL/6]- BENaC-Tg mice)as a pathophysiologically highly useful COPD/CF mouse models. The
mice showed key pulmonary abnormalities of COPD/CF, including mucus hypersecretion,
inflammatory and emphysematous phenotypes and pulmonary dysfunction. Pharmacological and
genetic approaches further revealed that protease-antiprotease imbalance and oxidative stress are
critical pathways that exacerbate the pulmonary phenotypes of C57/BL6]- f ENaC-Tg mice, consistent
with the characteristics of human COPD/CF. Interestingly, intracellular Zn*" level was decreased in
murine and cellular models of obstructive lung diseases, which contributes up-regulation of the gene
expression of mucus and inflammatory cytokines. Moreover, dysregulation of zinc importer ZIP/
SLC39A family was associated with reduction of intracellular zinc concentration in human CF/COPD
airway epithelial cells. The study emphasizes the importance of mechanism underlying regulation of
zinc transporters in obstructive lung diseases.

Keyword : chronic obstructive pulmonary disease (COPD), cystic fibrosis(CF), ZIP2/SLC39A2,
splicing defect, airway epithelial cells
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