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Statement of the Problem: Non-nutritive sweeteners (NNS) are questioned for their potential role in chronic
non-communicable diseases. However, it remains unclear whether their metabolic effects can be transmitted
across generations and whether the gut microbiota (GM) plays a mediating role. This study evaluated whether
parental intake of sucralose or stevia affects GM composition, fecal short-chain fatty acids (SCFA) levels, and
the expression of intestinal (T1r4,Tnf, Tjp1l) and hepatic (Srebp1) genes, and whether these changes persist in F1
and F2 offspring.

Methodology: FO mice received plain water or water supplemented with sucralose or stevia (0.1 mg/mL) for 16
weeks (N=6/group). FO mice were crossed to generate the F1 generation (N=6/group), and F1 mice to generate
the F2 (N=6/group). F1 and F2 animals did not receive NNS. GM composition was assessed via 16S rRNA gene
sequencing, SCFA levels via gas chromatography, and gene expression via RT-qPCR.

Findings: No changes in glucose tolerance were observed in F0, but decreased glycemic tolerance was detected
in F1 and F2 sucralose- exposed males. Alpha-diversity was higher in FO and F1 animals exposed to stevia, and
in F1 and F2 animals exposed to sucralose. Microbiota compositional changes were more pronounced in FO
and F1, particularly in the sucralose group, which showed increased abundance of pathobionts and a reduction
in beneficial symbionts. FO animals from both NNS groups had lower SCFA concentrations, a change that
persisted in F1 and F2. Sucralose led to sustained overexpression of intestinal TIr4 and Tnf (FO- and F1) and
persistent downregulation of hepatic Srebp1 (F0,F1 and F2). Stevia induced a transient increase in TIr4 and Tnf
in F1, which normalized in F2.

Conclusion & Significance: NNS consumption can trigger intergenerational physiological and molecular
changes. Sucralose exerted stronger and more persistent effects on the GM, SCFA production, and inflammatory
and metabolic gene expression than stevia.
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