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Abstract

Polycyclic aromatic hydrocarbons (PAHS) are ubiquitous environmental pollutants rec-
ognized for their toxicological significance. Increasing evidence suggests that chronic
exposure to low-molecular-weight FPAHs (LMW-FAHSs) contributes to heightened disease
vulnerability and immune dysregulation, particularly among rural female populations.
Recent studies have further linked a significant association between PAH exposure and gut
microbiome (GM) modifications. Considering the common embryonic origin of the intesti-
nal and mﬁpimtnr_\' systems, cross-organ communication under conditions of PAH exposure
warrants deeper exploration. Although current gut-lung axis research largely emphasizes
microbial metabolites such as short-chain fatty acids and bile acids, the contribution of
arachidonic acid (AA) metabolites in LMW-PAH-induced pulmonary inflammation via
this axis remains poorly defined. To address this knowledge gap, we developed an animal
model employing integrated 165 rRNA sequencing and metabolomics approaches to sys-
tematically examine phenanthrene (Phe) and fluorene (Flu) induced GM compositional
:.r&::tf-ﬂ;‘ shifts and associated metabolic reprogramming. Thmugh cmnpmhemi\.'c pmﬁli.ng_, we
identified candidate microorganisms and metabolites potentially involved in dysbiosis-
mediated pulmonary inflammation, thereby elucidating the mechanistic basis of Phe and
Flu-associated health risks.
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