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TITLE: Regulation of EGF and Prostaglandin Expression During Neonatal
Gastrointestinal Injury in a Non-Human Primate Explant Model

AUTHORS: Steven J. Acevedo, MD!, Nicholas B. Alana?, Nicholas R. Carr, DO', Cynthia L.
Blanco MD?, Shamim B. Mustafa PhD?, Jonathan M. King PhD?

ADDRESS: 'Department of Neonatology, San Antonio Military Medical Center, San Antonio, Texas *Department
of Biology, Trinity University, San Antonio, Texas *Department of Pediatrics/Division of Neonatology. University of
Texas Health Science Center, San Antonio, Texas

BACKGROUND: Alterations in the Epidermal Growth Factor (EGF) and/or function of the EGF receptor

(EGFR), have been related to GI injury. Bioactive compounds like Prostaglandin E2 (PGE2) also appear to
have a role in barrier maintenance. A model evaluating the interaction of such compounds in vivo does not
exist.

OBJECTIVE: Develop an ex vivo model to evaluate alterations/interactions of several bioactive
compounds within the same tissue exposed to anti-inflammatory (indomethacin) and inflammatory (TNF)
modulators.

DESIGN/METHODS: Preterm baboons delivered at 125-day gestation (term=184 days) via C-section were
sacrificed at birth (D0=125 day, n=5) or chronically ventilated for 14 days (D14=125day + 14days, n=5).
Explants were harvested from proximal ileum, cecum, and colon. Tissue was cultured for 24 hours while
exposed to an inflammatory agent (TNF 10 ng/ml), or anti-inflammatory agent (indomethacin 50 mM).
Secreted PGE2 in culture media was quantified by ELISA. mRNA expression of prostanoid (EP) receptor
subtypes, EGFR, AKT, and inducible nitric oxide synthase (iNOS) were evaluated by qRT-PCR. Protein
isolates were measured by ELISA for EGFR, p-EGFR, and AKT.

RESULTS: PGE2 secretion was similar between DO and D14 controls. PGE2 secretion varied across
intestinal regions significantly in control groups (p<0.05), pronounced in the terminal ileum. A reduction in
PGE2 secretion was noted in D0 and D14 tissues exposed to indomethacin alone or with TNF in all three
intestinal regions (p<0.05). There was a 2 to 4-fold downregulation in mRNA expression of
EP2/EP4/EGFR/AKT and inducible NO in DO tissue, exposed to either TNF or indomethacin in the ileum
(p<0.05). These changes were not significant in D14 ileum with exception of iNOS elevation in
indomethacin exposed tissues (p<0.05). Protein expression was modestly affected by age of tissue or
changes in gene expression. TNF did not change PGE2 secretion, but downregulated gene expression and
protein content in the EGFR pathway.

CONCLUSIONS: An explant model efficiently replicates in vivo tissue behavior allowing for testing of
confounding variables within the same tissue and translation to an in vivo model. Indomethacin suppressed
PGE2 secretion in preterm tissue and reduced gene expression in the EGFR pathway as a potential pathway
for irreparable GI injury.

The views expressed are those of the author(s)/presenter(s) and do not reflect the official views or policy of
the Department of Defense or its Components.

The experiments reported herein were conducted according to the principles set forth in the National
Institute of Health Publication No. 80-23, Guide for the Care and Use of Laboratory Animals and the
Animal Welfare Act of 1966, as amended.
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