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The biological significance of decreased secretory immunoglobulin A reactivity against gut

microbiota in mice fed with high-fat diet
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Secretory immunoglobulin A (SIgA) is the predominant intestinal antibody and specifically coats gut microbiota.

SIgA coating of gut microbiota is thought to maintain a stable gut microbial composition in healthy individual. High-fat
diet (HFD)-induced obesity (DIO) altered gut microbial composition (gut dysbiosis), which lead to a variety of disorders
including impairment of intestinal barrier function, peripheral inflammation and insulin resistance. In this thesis, SIgA
coating of gut microbiota is focused as an immune response against gut microbiota relating to induce gut dysbiosis and
DIO-related disorders. Three experiments were carried out to study the role of SIgA coating of gut microbiota in the
onset of gut dysbiosis and DIO-related disorders.

In the first experiment, the amount of SIgA coating gut microbiota (SIgA coating level) and microbiota composition
in the feces were evaluated in normal fat diet (NFD)-fed and HFD-fed mice. HFD consumption significantly decreased
SIgA coating level. Significant correlations were observed between SIgA coating level and relative abundance of some
bacterial family including Clostridiaceae and Lactobacillaceae.

In the second experiment, the SIgA coating level and the state of colonic barrier function, inflammation in the
adipose tissue and insulin sensitivity were evaluated in NFD-fed and HFD-fed mice. Significant positive correlations
were observed between SIgA coating level and gene expression of tight junction proteins. Furthermore, Mcpl expression
and the IAUC value for Oral glucose tolerance test was significantly negatively correlated with the SIgA coating level.

In the third experiment, same analysis with second experiment was done using wild-type mice (WT) and SIgA
deficient mice (KO) fed HFD. HOMA-IR was significantly higher in KO than WT while there were no significant
difference in the gene expression of tight junction proteins in the colon and pro-inflammatory cytokines in the adipose
tissue between WT and KO. This result shows that the state of insulin sensitivity is exacerbated by deficiency of SIgA
coating of gut microbiota implying that HFD-induced decrease in the SIgA coating level might directly affect the onset
of insulin resistance.

It is concluded that prolonged HFD consumption reduces SIgA reactivity against commensal gut microbiota. The
reduction of SIgA reactivity against gut microbiota might relate to induce gut dysbiosis and DIO-related disorders,
particularly with regard to insulin resistance. This study suggests that SIgA reactivity against gut microbiota is one of
the important factor to be evaluated for future advance in prevention and treatment of gut dysbiosis and a series of
disorders in DIO.
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