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Abstract; This study was to explore the effects of fluoride exposure on the ileal microenvironment of laying hens and the protective role of
curcumin. Seven—day—old female Hy—Line Brown laying hens were selected for the study. An experimental animal model of fluoride—induced
toxicity with curcumin intervention was established by supplementing the basal diet with sodium fluoride at concentrations of 400, 800, and
1 200 mg/kg feed, and/or curcumin at 200 mg/kg feed. Then, the hens were randomly assigned to eight treatment groups: the control group
(fed with basal diet only) , the fluoride 400 group (with basal diet supplemented with 400 mg/kg NaF) , the fluoride 800 group (with 800
mg/kg NaF) , the fluoride 1 200 group (with 1 200 mg/kg NaF') , the CUR-200 group (with 200 mg/kg curcumin) , the CUR-200 + fluor-
ide 400 group (with CUR-200 + fluoride 400) , the CUR—-200 + fluoride 800 group ( with CUR-200 + fluoride 800) , and the CUR-200 +
fluoride 1 200 group (with CUR-200 + fluoride 1 200). Finally, the morphology of the ileum tissue and the ileal contents of the laying hens
were detected by HE staining and 16S rRNA sequencing. The results showed that fluoride exposure decreased body weight in the laying hens,
damaged the histological structure of their ileum and reduced the villus height and crypt depth in their ileum ( P<0.05). Compared with the
control group, Curcumin supplementation alleviated both the reduction in body weight and the damage to the ileal histological structure in the
fluoride—exposed (fluoride 400, fluoride 800, and fluoride 1 200 group) laying hens (P<0.05). The 16S rRNA sequencing analysis revealed
that fluoride exposure did not significantly alter the phylum—level composition of the hens. However, the genus—level analysis exhibited a
marked elevation in Lactobacillus abundance ( reaching 76. 12% ) in the ileum of fluoride—exposed laying hens, accompanied by a concurrent
significant increase in potential pathogenicity. The LEfSe analysis indicated that fluoride exposure significantly upregulated the abundance of

potential harmful bacteria such as Desulfovibrio and Bacteroides in the ileum. Compared with the control group, curcumin supplementation not
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only elevated Lactobacillus abundance but also reduced the proportion of pathogenic bacteria in the fluoride—exposed hens ( P<0.05). These

findings suggested that fluoride exposure induced ileal morphological damage and microenvironmental alterations, leading to suppressed body

weight gain in laying hens (P<0.05). Notably, curcumin effectively ameliorated fluoride—induced disruptions in the ileal microbiota compo-

sition, and this might serve as a theoretical support for developing interventions against fluoride toxicity in livestock production.
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