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Active surveillance of diarrheal infectious diseases: The surveillance of hospitalized patients

at the Infectious Disease Hospital and outpatients at the Children Hospital was continued in
Kolkata, India. The result obtained was similar to that of previous surveillance.

In addition, a new method developed in 2015 for detection of 10 bacterial species was found to
be useful for diarrheal stool samples.

For the genome database, 240 Vibrio cholerae O1 strains and 345 rotavirus strains, which

have been isolated in India, were analyzed.

Development of the oral vaccine (the immunomodulating actions of antimicrobial peptides): In

the in vivo experiments using the iron-loaded mouse model, the newly synthesized antimicrobial
peptide (VG16KRKP) showed to the significant adjuvant effect. Namely, the peptide enhanced
the protective potential of the candidate of the typhoid component vaccine.

On the other hand, a natural antimicrobial peptide (LL-37), which is secreted by human colon
epithelial cells, revealed to inhibit the expression of the genes encoding components of flagella in
human pathogenic Vibrio species including V. mimicus, suggesting LL37 can reduce the

bacterial mobility and pathogenicity.

Studies on environmental adaptation of V. cholerae O1: To study functions of two proteins of

which production is increased in VBNC cells, the gene of each protein was disrupted, and the
time course to become the VBNC state was examined. It was revealed that both disruptants
converted to the VBNC state more slowly than the wild type strain.

For the study of the chitinase in the bacterial pathogenicity, the mutant of the positive
regulator (ChiS), the mutant of negative regulator for ChiS, and ChiS complement were
prepared. Thereafter, the motility, the ability to penetrate the intestinal mucus layer and to
attach to the intestinal epithelial cells, and the enteropathogenicity were compared. The results
showed that all of the abilities were significantly reduced in the ChiS-mutant, suggesting
significant roles of chitinase in the bacterial pathogenicity.

In addition, in V. mimicus, the bile salt components such as glycocholate were found to bind to
the enterotoxic hemolysin and protect the toxin from digestion by the protease. However, the bile

salt components did not regulate the protease production.

Studies on mutation, pathogenicity, drug resistance of microorganisms causing diarrheal
diseases: A total of 82 V. cholerae O1 strains, of which genome were analyzed, were tested
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whether they have the genes related to drug resistance. The results showed that most strains

had multiple drug resistance genes and the SXT element that mediates the transmission of the

drug resistance genes.

In rotavirus, by using the in vivo mouse model, cordycepin could reduce the virus by induction

of type I interferon production. Additionally, the induction of type I interferon production was

shown to be dependent on RIG-I. Baicalin was also found to induce the production of type I

interferon and to have the anti-rotavirus activity.

In Giardia lamblia, it was demonstrated that, by exposure to the oxidative stress, the

arachidonic acid cascade was activated and prostaglandin E 2 was produced.
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