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Helicobacter species infecting laboratory animals
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Summary Helicobactrt pylori was discovered in the human stomach in 1983 by two Australian
researchers Robin Warren, a pathologist, and Barry J. Marshall, a microbiologist. Since then,
research in experimental animals has focused on identifying animal-specific Helicobacter strains
and determining which animals are susceptible to infection, with the aim of establishing reliable
animal models for H. pylori infection. Following the establishment of Helicobacter culture
methods, animal-specific Helicobacter spp. have been extensively investigated. Consequently,
species have been isolated from mice, rats, dogs, cats, and wild animals including tigers and
dolphins. Although these Helicobacter species had existed previously, their presence went
unrecognized in the absence of established culture methods. In our search for animals naturally
infected with H. pylori, we identified a novel species, H. suncus, in the stomach of Suncus murinus
that causes gastritis. We established that this bacterium, similar to H. pylori, residers in the stomach
of S. murinus, causes gastritis, and can be eradicated by antibiotic treatment. We also demonstrated
that infection prevalence varied depending on the geographical origin of the animal.

Furthermore, we had long observed unexplained hepatic necrotic foci in nude mice bearing
subcutaneously transplanted human cancer cells. In 1994, Fox et al. identified a Helicobacter
species, H. hepaticus, that caused lesions in the mouse liver. Subsequent testing confirmed that H.
hepaticus was responsible for hepatic necrotic lesions. The bacteria were not detectable in
hematoxylin-eosin-stained pathological specimens, as they do not stain with this method; silver
staining would have enabled their earlier identification. Further research demonstrated that the
infection spreads through the passage of cancer cells in mice. In contrast, H. pylori does not infect
conventional mice.

In addition to primates, germ-free mice and gerbils are the only animals in which H. pylori
colonizes the stomach and establishes infection. Currently, gerbils are used exclusively in infection
experiments, as germ-free mice are difficult to handle. Because gerbils can be infected with H.
pylori, we hypothesized that wild gerbils might harbor this bacterium. An epidemiological survey
was conducted to determine whether wild gerbils were infected with H. pylori. However, no H.
pylori infection was detected. Instead, a Helicobacter species specific to gerbils was identified,
demonstrating that H. pylori is unique to humans.

Recent studies have shown that, among patients with immune thrombocytopenia who are H.
pylori-positive, eradication therapy with antibiotics increases platelet count in over half of the
cases. Consequently, eradication therapy is now routinely administered to H. pylori-positive
patients, although the specific mechanisms remain unclear. We confirmed that infecting mouse
stomach with H. pylori (SS1 strain) reduces platelet counts, depending on the mouse strain. We
expect this infection model will help elucidate the mechanisms underlying this phenomenon.

Helicobacter is an ancient pathogen whose association with a new phenomenon positions it as a
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subject of enduring research interest.
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