Gestational age at time ofn utero lipopolysaccharide exposue influences the seerity of
inflammation-induced diaphragm dysfunction in lambs
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Intra-uterine inflammation, commonly manifesting as chorioamnionitis, is associated with up to 70% of
extreme preterm births and may contribute to eade respiratory outcomes. The resilience of infants to
developing respiratory failure after birth may be critically influenced by the integrity of the diaphragm. Our
previous studies suggest that the timingimoitero lipopolysaccharide (LPS)xposure critically influences the
severity and molecular mechanisms responsible for inflammation-induced diaphragm weakness in preterm
lambs. Hovever, it is unclear whether the diaphragm of term lambs is also vulnerabbeutero LPS exposure.

Given the structural and functional immaturity of the preterm diaphragm,yethesized that preterm lambs
are more susceptible to inflammation induced diaphragm dysfunction than their term counterparts.

This study was appved by the Animal Ethics Committee of The Wersity of Western Australia and
animal experiments were conducted according to NHMRC guidelines for the use of animgisrimental
research. Pregnant Merino ewes reegtultrasound guided intramaniotic (IA) injection of LPS (10 mg in 2 mL
saline:Escherichia coli 055:B5, Sigma-Aldrich, St Louis, MO) or an equalume of saline (Sal)at2dor7d
prior to delvery at 121 d (preterm) or 145 d (term) gestational age (GA). There were no signifitenendiés
between 2 d and 7 d LPS within the same GA, therefore data were pooled to generate single LPS group for eac
GA. Lambs were deleredvia caesarean section and immediately euthanised by pentobarbrmdese (150
mg/kg 1V). Longitudinal strips of muscle fibres were dissected from the right hemi-diaphragm and mounted in
anin vitro muscle test system (model 1205, Aurora Scientific In., Canada) for assessment of contractile function
including maximum tetanic force {Pand maximum twitch force (Pand susceptibility to fatigue. Muscle fibre
myosin heay chain (MHC) isoform composition, inflammatory cytokine response and markers of wxidati
stress and proteolysis wengkiated using immunofluorescence staining, ELISA and biochemical assays.

In utero LPS «posure resulted in a similar inflammatory response (increased plasma IL-6 concentration)
in both term and preterm lambs,wever the extent of diaphragm contractile dysfunction varied with GA. In
term lambs, Pafter LPS exposure (1603.2 N.cn?, n = 12; meart SD) was[20 % lower than saline treated
control lambs (20.% 3.7 N.cnf, n = 9 P<0.05). In preterm lambs, hever, P, was [B0 % lower than control
lambs (LPS: 10.2 2.2 N.cnf; n = 12; Sal: 15.6+ 3.6 N.cnf; n = 8 P<0.05). Whereas, Rvas not affected by
LPS exposure in term lambs (LPS: & 2. N.cnf; n = 12; Sal: 9.5+ 2.2 N.cnf; n = 6; p > Q05), it was[B30 %
lower in preterm lambs exposed to LPS compared to their controls (LPS1%56N.cnf; n = 12; Sal: 8.2+ 2.1
N.cn?; n = 7. P<0.05). In term lambs, fatigue resistance was significantly greateF6y%) after LPS
exposure relatie o controls, and was accompanied by a significant increase in the proportionvdVBHLs
positive) fibres (LPS: 27.& 6.6 %; Sal: 21.% 6.0 %;P<0.05) and a decrease iast (MHCf positie) fibres
(LPS: 66.7+ 5.0 %; Sal: 72.2 5.3 %;P<0.05). No changes imafigue resistance or myofibre composition were
obsenred after LPS xgposure in preterm lambs. Furthermore, LPS exposure had no significant effect ersmark
of oxidative gress or proteolysis in either term or preterm lambs.

These findings indicate that preterm lambs are more vulnerable to diaphragm dysfunction indaced by
utero exposure to inflammation compared to term lambs. Although the term diaphragrlse susceptible to
inflammation induced diaphragm weakness, it appears to gmaeuscle remodelling resulting in increased
fatigue resistance. Consequentfyeterm infants xposed to an inflammatory ronmentin utero are at
increased risk of respiratory muscle weakness that may impede adegnfii@tien and contribute to the
development of postnatal respiratory failure.
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