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Objective and Study: Infants born via caesarean section (C-section) often show reduced
Bifidobacteria compared with vaginally born infants. A 1:1 blend of polydextrose and
galacto-oligosaccharides (PDX/GOS) is bifidogenic in young infants that were vaginally
born, but its impact on C-section-associated microbiota is less defined. We aimed to assess
the bifidogenic and ex vivo fermentative response to PDX/GOS in microbiota from C-section
infants.

Methods: Fresh fecal samples from term infants delivered by C-section aged 4-16 weeks
(n=12; 7 BF, 5 FF; mean age 2.6+0.6 months; pre-weaning) were inoculated into the ex vivo
Systemic Intestinal Fermentation Research (SIFR) technology. PDX/GOS (4 g/L; 1:1) was
tested versus a no-substrate control (NSC). Fermentation was monitored at 6 h and 24 h.
Outcomes included pH, short-chain fatty acids (SCFA: acetate, propionate, butyrate), lactate
and gas production. Species-level community profiling (shotgun metagenomics) was
performed after 24 h.

Results: At the family level, PDX/GOS significantly increased Bifidobacteriaceae. Notably,
species-level responses varied greatly among infants due to interpersonal differences in
microbiota composition; when infant-type species such as B. breve or B. longum were
abundant, they were consistently stimulated by PDX/GOS. PDX/GOS lowered pH
(P<0.001) and increased total SCFA production (+151 %; P<0.001), with a pronounced acetate
rise by 6 h persisting to 24 h (P<0.001), and propionate increase at 24h (P’<0.01); butyrate was
unchanged. PDX/GOS strongly elevated lactate at both timepoints vs NSC (P<0.001). While
absolute gas accumulation increased (P<0.001), gas per mole of SCFA at 6h was lower for
PDX/GOS vs NSC (-33%; P<0.001), indicating efficient carbohydrate fermentation with
modest gas yield.

Conclusions: In an ex vivo C-section model, PDX/GOS (4 g/L) significantly increased
Bifidobacteria at the family level, confirming its bifidogenic potential. PDX/GOS also
promoted health-relevant fermentation in C-section infant microbiota. Findings support
PDX/GOS as a targeted prebiotic approach for infants born via C-section.



