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This proposal aims to identify a better ventilation
method in preterm infants and to study structural and
functional aspects of adult lung diseases such as asthma,
fibrosis and emphysema. The employed technique is a
propagation-based phase contrast imaging (PCI) at
BL20B2. Coordination of physical technique and
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medical biology has resulted in many outstanding results.
Imaging of a newborn rabbit showed an unexpected
aeration process in which inspiration plays an important
role in airway liquid clearance. This observation is not
in accordance with the commonly accepted mechanism
in which lung liquid is continuously removed by osmotic
pressure. Based on this new observation, use of positive
end-expiratory pressure is recommended for resuscitation
of a preterm infant. It was also found that the expired
CO, level indicates the degree of lung aeration, which is
a valuable index in clinical diagnosis. In experiments in
which PCI was combined with angiography of a
newborn rabbit, it was found that partial lung aeration
can stimulate an increase in pulmonary blood flow of the
entire lung. These new findings will undoubtedly lead to
better understanding of lung aeration at birth.

Also notable is the combination of PCI and particle
image velocimetry (PIV) that has been developed in this
long-term project. The resultant time-resolved 3D
tomographic images provided information on lung
pathology at high spatial resolution. Both temporal and
spatial patterns of lung aeration at birth were imaged
successfully in newborn rabbit and a mouse model of
pulmonary fibrosis. Application of the PIV technique to
high resolution lung imaging is novel and the
development of analytical and visualization software is
admirable. This software will be of great help to users of
synchrotron imaging all over the world.

By clarifying the mechanism of liquid removal in
the lung of newborn rabbit and proposing a better
ventilation method for preterm human infants, this study
has already made a significant contribution to clinical
medicine. From the publications and developments
achieved, the committee is convinced that this long-term
project was a highly successful one.
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