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TR R OBEE (F3C) : We have shown the presence of micelles derived from pulmonary surfactant in
human full-term amniotic fluid. Micellization is also an important step in postnatal lipid absorption
because fat is insoluble in the aqueous environment of the small intestinal lumen. Micelles exist in both
amniotic fluid swallowed by the fetus and human breast milk ingested by neonates. Our study aimed to
develop a new treatment strategy for gastrointestinal development of extremely low birth weight infants
with a focus on the presence of micelles in the environment of fetus and neonates. We previously
showed that continuous administration of micelles derived from pulmonary surfactants and vernix
caseosa enhanced the development of the small intestine of the rabbit fetus.

In our study, we used fluorescently labeled liposomes to show that micelles derived from
pulmonary surfactant and vernix caseosa complex might directly and locally contribute to
gastrointestinal development of the fetus. In addition, we developed a neonatal rat model to determine
the potential beneficial effects of these micelles against necrotizing enterocolitis. Although further
studies are required, our findings provide greater understanding of the physiologic interactions between
the pulmonary, dermal-epidermal, and gastrointestinal development. One of the most critical issues in
the early development of premature infants is the prevention and treatment of necrotizing enterocolitis.
We expect that our study may contribute in improving the prognosis of premature infants.
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Left ovarian-end

1. Right-sided fetuses in ovarian-end position one
received the fluorescently labelled liposomes;
left-sided fetuses in position one received hydrated
empty liposomes for 4 days, starting on gestational day
25, using mini-osmotic pumps (Alzet model 2ML1).
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Control

2. Fluorescence micrographs of fetal small
intestines (top) and livers (bottom). The fetal small
intestinal epithelia were strongly stained with PKH26
(A) and Bodipy®-FL C16 (B). The intra-amniotically
infused fluorescently labelled liposomes were
absorbed into the fetal intestinal epithelium. However,
no fluorescently labelled liposomes reached the fetal
livers (D-F). Calibration bar: 50 pm. (original
magnification: x 400)
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3. Photographs of newborn pups: control (left) and
the experimental necrotizing enterocolitis group (NEC,
right). After the abdomen was opened, the small
intestine was visually evaluated and various degrees of
signs of NEC such as gross necrotic changes,
pneumatosis intestinalis, fragility, weakness of tissue
integrity, edema, and discoloration, especially in the
ileocecal region, were seen in the NEC group.

[X| 4. Representative histopathologic evaluation of the
terminal ileum from the experimental necrotizing
enterocolitis (NEC) group (HE stain, original
magnification: x400). The NEC group displayed
severe injury findings consisting of denudation of
epithelium with loss of villi (A), perforation (B), and
full thickness necrosis.
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