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Maternal gut microbiota plays a central role in shaping early-life immune development, and
disruption of this ecosystem during pregnancy may have lasting consequences for offspring
health. This study investigated the impact of low-dose maternal Penicillin V exposure during late
gestation and lactation on immune and epigenetic programming in dams and offspring,
alongwith investigating impact of kefir, a fermented probiotic-rich nutritional intervention with
prebiotic activity, as a strategy to preserve gut microbiota—immune-spleen homeostasis. Immune
profiling of splenic and intestinal tissues revealed that maternal antibiotic exposure altered
splenic CD4+ T-cell maturation and reduced intestinal IgA and IgG. Offspring at puberty
exhibited diminished splenic RORyt+CD4+ responses, enhanced FOXP3+CD4+frequencies, and
attenuated B-1 cell responsiveness to LPS, and these effects were sex-specific. Probiotic
supplementation using Kefir attenuated these effects by restoring beneficial microbial activity
and metabolite-driven signaling, as established by previous lab study wherein antibiotic-
associated expansion of Proteobacteria (driven by Gammaproteobacteria) alongwith reduction of
Firmicutes, was partially compensated through increased Bacteroidota by prebiotic
supplementation during LDP exposure in late gestation. These findings demonstrate that
maternal antibiotic exposure disrupts coordinated immune development in offspring, while
probiotic/prebiotic nutritional intervention can mitigate immune dysregulation. This work
highlights the therapeutic potential of fermented functional foods to support maternal and
offspring immune health during critical developmental windows.



