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Development and application of an innovative pulmonary functional diagnostic
system using hyperpolarized noble gas MRl aiming at complete polarization
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We succeeded in improving the MRI sensitivity of Xe by introducing a newly
developed high-power, narrow-band laser to our home-built continuous-flow type apparatus for
producing hyperpolarized xenon (HPXe), which achieved a maximum polarization level of 84%.. Based on

this apparatus, a unique HPXe MRI pulmonary functional diagnostic system for small animals was
constructed. Using this system, we performed preclinical evaluation for refractory lung diseases
such as chronic obstructive pulmonary disease and pulmonary fibrosis, and found ethyl pyruvate (EP)
as a novel drug candidate. Furthermore, the mechanism of EP efficacy was investigated and suggested
to be associated with down-regulating the expression of HMGB1, which is one of damage-associated
molecular patterns, through inhibition of NF-kB, leading to wound healing of alveolar tissue and
improvement of lung function.
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