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Background: Bronchopulmonary dysplasia (BPD) is a morbid chronic lung disease of preterm infants 
that is multifactorial in origin. Metabolic landscape reconfiguration due to inflammation may regulate 
gene expression that may play a mechanistic role in lung injury and repair. Metabolomics signatures has 
led to discovery of novel therapies in cancer biology; however, these signatures are not well 
characterized in BPD. The objective of this study is to elucidate the metabolic signatures in the lung in a 
murine double-hit model of experimental BPD, and evaluate the affected biological pathways regulated 
via metabolomics changes.  

  

Materials/Methods: C57BL6J mice were intraperitoneally injected lipopolysaccharide (LPS) or vehicle 
on postnatal days (PNDs) 3, 5, and 7 while they were being exposed to normoxia or hyperoxia (FiO2 
70%) through PNDs 1-14. Metabolomic analyses were performed on PND14 using mass spectrometry 
and significant differences were determined using a t-test, followed by multiple hypothesis testing 
correction; significance was achieved for a FDR-adjusted p-value<0.25. Proteins associated with 
significant metabolites were determined using the Human Metabolome Database compendium. We 
determined enriched pathways using hypergeometric distribution and the compendium of pathways 
KEGG, REACTOME, and Gene Ontology. 

  

Results: We analyzed the individual and combined effects of hyperoxia and LPS on the metabolome. 
After hyperoxia, the major induced metabolites were 2-Methylbutyrylcarnitine, N, N Dimethyl Glycine, 
Glutathione, and citrulline, whereas the major decreased metabolites were Urea, Valine, and Creatinine. 
Enriched pathways included ADP signaling and ADP ribosylation. For LPS treatment, the major induced 
metabolites were Acetyl Carnitine, N, N Dimethyl Glycine, and Glycerol 3-phospate, whereas the major 
reduced metabolites were Valine, Butryl Carnitine, and Urea. For the combined Hyperoxia and LPS 
treatment, the major induced metabolites were citrulline, Allo-Threonine, and Octonyl Carnitine, whereas 
the major reduced metabolites were Phenyl alanine, Urea, and Valine. Enriched pathways included 
Glutamate metabolic processes. Interestingly, metabolites such as N,N Dimethyl Glycine were induced 
by Hyperoxia and LPS both independently and in combination, whereas Urea and Valine were similarly 
suppressed in all three comparisons. 

  

Conclusions: Specific metabolomic signatures are induced by hyperoxia and LPS in neonatal murine 
lungs that could be targeted to develop novel therapies for BPD in infants.  

 


