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A treatment strategy for gastrointestinal development of premature infants:
Administration of micelles derived from pulmonary surfactants and vernix caseosa

in a pregnant animal model
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We performed ultrastructural analysis of* micelles derived from surfactant
TA” and“ pulmonary surfactant micelles present in rabbit amniotic fluid” to investigate the
pharmacokinetics of pulmonary surfactant and vernix caseosa in amniotic fluid. Cryo-transmission
electron microscopy revealed the micelle structure formed by the pulmonary surfactant with the
hydrophilic end facing outward and the hydrophilic end facing inward. We then examined the micelle
molecules in 55 human amniotic fluid samples from 16 to 40 weeks gestation using negative staining
method. The detection rate of micelles increased with advancing gestational week, suggesting that
micelle molecules in human amniotic fluid could be an indicator of fetal lung maturity. Although
further studies are needed, our findings elucidate the physiological interactions among pulmonary,
dermal-epidermal, and gastrointestinal developmental processes, and develop early enteral nutrition
for preterm infants from a new perspective.
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