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Abstract

Decreased salivary immunoglobulin A (IgA) is associated with a higher risk of upper respiratory tract infections
(URTI). Here, we examined the effect of indigestible carbohydrates on salivary IgA levels. Rats were fed with
a control fiber-free diet or a diet with 50 g/kg fructooligosaccharides (FOS) for 21 days. Salivary IgA flow rate,
IgA concentrations in the cecal digesta and submandibular gland tissue, and PIGR (polymeric immunoglobulin
receptor) mRNA expression in the submandibular gland were significantly higher in the FOS fed group as compared
to those in the control group. Further, we investigated the effects of FOS intake and time after feeding on salivary
IgA flow rate. Rats were fed with a control fiber-free diet or a diet with 50 g/kg FOS for 0, 1, 4, and 8 weeks. Salivary
IgA secretion rate increased following 1 week of FOS intake. Bayesian network analysis revealed that ingestion of
FOS increased salivary IgA secretion through increased levels of short-chain fatty acids (SCFA) in the cecal digesta.
Furthermore, SCFA receptor knockout mice showed reduced salivary IgA flow rates. Based on these results, we
propose an “Intestinal-Salivary gland correlation” and suggest dietary guidelines to increase salivary IgA levels for
the prevention of URTI.
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