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Amniotic membrane localization of polycyclic
aromatic hydrocarbons and aryl hydrocarbon receptor
in preterm and term births in relation to maternal
plasma levels.
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Aim: Research highlights the role of polycyclic aromatic hydrocarbons (PAHs) in
preterm birth through oxidative stress and inflammation, mediated by the aryl
hydrocarbon receptor (AhR). Although the nuclear localization and expression of AhR
in placental trophoblasts are documented, its presence and role in amniotic



membranes (AMs) remain poorly understood. AMs play a role in signaling cascade
leading to parturition. Our study aims to elucidate the localization and expression
patterns of PAHs and AhR in amniotic membranes for normal and preterm births,
correlating these with PAHs levels, thereby contributing to understanding of
environmental effects on pregnancy outcomes.

Methods: Following approval from the scientific ethics committee, 10 pregnant
women were recruited for the study at the Universidad de los Andes Clinic in Santiago,
Chile. The concentration of 16 priority PAHs was determined using a gas
chromatography-mass spectrometry system (Perkin Elmer, model Clarus 680).
Formalin-fixed amniotic membrane biopsies underwent routine processing, sectioning,
and immunohistochemical staining for AhR and PAHs, analyzed with a confocal
microscope (Leica Microsystems, Wetzlar, Germany) and Image] software. Statistical
analyses were conducted using Graphpad Prism 9.The study was approved by the
Universidad de los Andes Ethics Committee (Code CEC2025146 and CEC2022058).

Results:In this study, PAHs labeling was mainly observed in cytoplasm of chorion
cells of AMs from term deliveries, whereas in preterm deliveries, PAHs labeling was
nuclear and was observed in chorion, amnion, and decidua. Remarkably, AhR
expression was exclusive to the amniotic membranes of preterm deliveries, and
colocalization with PAHs was also observed. This correlates with significantly (p<0.05)
higher maternal plasma levels of benzo(a)pyrene and benzo(b)fluoranthene .

Conclusions:These observations indicate a possible link between AhR activation by
PAHs in amniotic membranes and the mechanism of preterm labor. It underscores the
necessity for more research on the impact of elevated PAH levels on AhR function and
preterm labor risks.
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