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Respiratory disease is a major cause of morbidity and mortality in preterm newborns, and manifests in 2
principal forms: respiratory distress syndrome (RDS), which is due principally to surfactant dgficising
from lung immaturity and results in early respirataifure; and bronchopulmonary dysplasia (BPD), which is
characterized by a long-term requirement for ventilatory support, often, butwagsafollowing RDS.

Intrauterine inflammation or infection is the principle etiological factor inymidmot the majority of
preterm births. Clinical studies V& sown that rates of RDS and BPD are altered by exposure to infection or
inflammation before birth: the risk of RDS is decreasettbe risk of BPD is increased. Ouxperimental
studies are re=aling the deelopmental mechanisms for these alterations in the risk of RDS and BPD.

Using sheep, we ke induced intrauterine inflammation or infection using intra-amniotic injection of
lipopolysaccharide (LPS) orve weaplasmas (the micraganisms most often isolated from amniotic fluid of
women who delier preterm) and hae down consequent precocious production of pulmonary surfactant by the
preterm lungs, consistent with a reduced risk of RD8.a#& currently using transgenic mice to identify the
underlying mechanism for increased surfactant production by the preterm lungs. Using glucocorticoid receptor
knoclout mice, we hee down that this coventional maturational pathway (the basis of the solegnteve
treatment for RDS) is not necessary for inflammation-induced surfactant production. This observation raises the
possibility of identifying a neel treatment for inducing precocious preterm lung maturation in pregnancies at
risk of preterm birth. @ this end, we ha& been iwvestigating the role of prostaglandins in the fetal response to
inflammation. These fundamental mediators of inflammation are known to be capable of stimulaiigraurf
production by the fetal lungs. &\have obsened increased expression of prostaglandin receptors and enzymes
responsible for prostaglandin production in lung tissue of fetal sheep exposed to intrauterine inflammation.
These observations suggest that the mechanism whereby inflammation leads to surfactant productivia may be
prostaglandin signalling.

Lung inflammation is n@ recognized as a characteristic feature of BPD anelylikinderlies the
pathogenesis of this disease. Early clinical studies showed associations between inflammation orimfection
utero and increased risk of BPD but recent studies suggest the relationship is not straightforwardwlt is no
considered likely that intrauterine inflammation may be the first ‘hit’ in a series that ultimately results in the
pulmonary pathology that underlies BPD. Consistent with this, we Hawn that pulmonary inflammation
induced by the initiation ofentilation is exacerbated by prior exposure to intrauterine inflammation. Further
intrauterine inflammation results in neonatal pulmonary hypertension, which is present in human cases of BPD
with particularly poor outcomes.

Our initial studies in preterm sheexpesed to long term intrauterine inflammation showed lung structural
changes (feer, larger alveoli) and evidence of impaired suothnt secretion, consistent with observations of
preterm infants with BPD. These structural changes are considered a hallmark of BPD and can be reproduced i
a variety of animal models of the diseasee Wave recently been using sheep and mice teestigate the
potential of a neel cell therayy for BPD. Human amnion epithelial cells (hAECs), dedifrom the embryonic
epiblast, hee the pluripotent capacity of embryonic stem cellsy lenmunogenicity are relatvely easy to
hanest and do not form teratomas; these characteristice thafk ideal candidates as a cell thgrafle have
shawn, using sheep, that administration of hAECs can attenuate the inflammatory response of the fetal lungs to
intra-amniotic LPS injection and reduce consequent alterations in ludpplment. Using newborn mice
exposed to hyperoxia, we Y& srown attenuation of BPD-li lung structural changes by hAECs. In both of
these experiments, hAECs are not engrafting to repair lung .injather they appear to be altering the
inflammatory response of the immature lungveBithat the deelopmental consequences of pulmonary
inflammation appear fundamental to the pathogenesis of BPD, weebteg hAECs may hee uility as a
therayy for the pregention or treatment of BPD.

It is only recently that intrauterine inflammation has begsated as a major contributor to preterm birth
and its associated morbidities. Just as respiratarglafgment is influenced by intrauterine inflammation, so to
is development of (at least) the brain, kidise heart, gut and immune systemwiaeer the deelopmental
mechanisms harnessed by the inflammatory response are largelwaonlocidation of the delopmental
effects of inflammation is likely to wa sgnificant benefit for our understanding, and ultimately the treatment
and preention, of neonatal respiratory (and other) disease.
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