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Control of enteric viral infections by modification
of the intestinal environment
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Department of Virology, Research Institute for Microbial Diseases, Osaka University

Rotavirus is a leading cause of severe acute gastroenteritis in infants
and children younger than 5 years. In this study, we altered the intestinal
environment of inbred mice (Balb/c) via administration of antibiotics
and custom diets, and investigated the resulting infectivity of rotavirus.
Rotavirus infectivity was reduced in mice that were administered beta-
lactam antibiotics (penicillin, ampicillin, cefmetazole, and meropenem) and
aminoglycoside antibiotics (gentamicin, streptomycin). However, administration
of kanamycin, neomycin (aminoglycoside), doxycycline (tetracycline),
erythromycin (macrolide), sulfamethoxazole (sulfonamide), and lomefloxacin
(new quinolone) did not affect rotavirus infections in mice. Further, rotavirus
infections were reduced in mice raised not only on a high-cholesterol and
high-fat diet, but also on AIN-76A, a conventional diet used mainly in the
United States. A metagenomic analysis of fecal bacteria revealed a significant
alteration of intestinal microbiota in penicillin-treated mice. In particular,
bacteria of the genus Allobaculum and families Desulfovibrionaceae and
Peptostreptococcaceae, which are hardly detectable in conventional mice,
increased significantly. Further, the metabolite compositions in penicillin-
treated mice were also changed. Finally, we investigated the RNA transcriptome
in intestinal epithelial cells, and found that the expressions of 770 genes were
increased or decreased in penicillin-treated mice and/or high-cholesterol diet
fed mice. Based on these results, it was hypothesized that the administration
of antibiotics or diet induced alterations in intestinal flora, followed by altered
metabolite composition. Changes in metabolite composition might induce
altered gene expressions in intestinal epithelial cells, resulting in an increased
resistance to rotavirus infection.



