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Development and experimental validation of a
human respiratory model of the perfused lung
and diaphragm. A human respiratory model of
the isolated perfused lung and diaphragm was

designed, constructed and evaluated. The
model incorporated a perfusion circuit,

integrated spirometric measurements, and an
appropriate delivery system for the gas to be

given. The system functioned in a stable
manner and rapidly (less than 15 min) enabled

the creation of stable respiratory conditions.
Validation experiments were performed in
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which adult human data (n = 12) were
compared with values generated by the

model. The model produced values similar to
those obtained from human measurements for
lung compliance (5.3 vs. 5.5 mL/cmH2O), rate
of elastic recoil (2.8 vs. 2.9 1 cmH2O/s), and

residual volume (1.1 vs. 1.2 L). The
diaphragmatic pressure-time integral was also

shown to be similar to that measured in
humans (37 +/- 2.9 vs. 30 +/- 0.8 cmH2O x s).
The breathing pattern measured in the model
was also similar to that which can be expected

from human subjects (38 +/- 10% of TLC vs.
44 +/- 10%). These data indicate that our

model can be considered a good
representation of the human respiratory

system and provides a useful tool for
assessing the effects of drugs on the lungs

and diaphragm.Psychosocial stress hormones
are associated with altered brain development

in preterm children c6a93da74d
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