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Abstract of thesis:

This doctoral thesis investigates the prevalence of two significant bacterial zoonotic pathogens, Francisella
tularensis and Orientia tsutsugamushi, in wildlife populations in Yamaguchi Prefecture, Japan. Given the
increasing frequency of human-wildlife interactions, the status of these pathogens remains largely unknown,
which may pose an emerging risk to human health. Therefore, the objectives of this research were to
elucidate the prevalence of these pathogens in wildlife populations and explore their potential ecology and

enzootic cycles.

Chapter | focuses on F. tularensis, an intracellular gram-negative bacterium responsible for tularemia, a
zoonotic disease that can be transmitted to humans through direct contact with infected animals, via bites
from infected ticks, or through the consumption of contaminated animal products. Despite the significant
pathogenicity associated with F. tularensis, reported cases of tularemia in Japan remain low, thus prompting
the current investigation into its prevalence among local wildlife species. This study employed a robust
surveillance approach involving the collection and analysis of 809 samples from diverse wildlife populations,

including 90 Japanese black bears, 105 Japanese monkeys, 168 sika deer, 205 wild boars, and 84 bats.

Seroprevalence analysis was conducted using 177 serum samples obtained from 75 black bears and 102
monkeys. Initial findings from the microagglutination test indicated slight agglutination in serum from five
black bears, which could suggest potential exposure; however, confirmatory Western blot tests did not yield
any positive signals. Additionally, molecular surveillance was conducted using DNA extracted from 464
whole blood samples and 168 tissue samples. Real-time PCR and conventional PCR were employed to target
the genes encoding 23 KDa hypothetical protein and outer membrane protein A associated with F. tularensis,
respectively. As a result, neither serological nor molecular analyses revealed any F. tularensis-positive
samples. However, the presence of other Francisella spp. and Francisella-like species cannot be excluded,
highlighting a critical gap in understanding the true prevalence of this pathogen within local wildlife
populations. This underscores the urgent need for continuous surveillance, especially considering that

sporadic human cases of tularemia have been reported in Japan.
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Chapter 2 focuses on O. tsutsugamushi, an obligate intracellular bacterium transmitted by larval trombiculid
mites, which is responsible for scrub typhus in humans. In Japan, approximately 500 cases of scrub typhus
are reported annually, with six major serotypes identified: Kato, Karp, Gilliam, Irie/Kawasaki, Shimokoshi,
and Hirano/Kuroki. Despite its public health significance, the prevalence of O. tsutsugamushi in Yamaguchi

Prefecture remains largely unstudied, necessitating further investigation.

The objective was to determine the prevalence and serotypes of O. tsutsugamushi in wild rodents collected
from eight locations within Yamaguchi Prefecture. DNA was extracted from the spleen and liver samples of
135 wild rodents collected between 2015 and 2024. The detection of O. tsutsugamushi was performed using
nested PCR targeting the 56 kDa type-specific gene, which revealed that 3.7% of the rodents tested positive
for O. tsutsugamushi DNA. Subsequent isolation efforts successfully characterized two strains of O.
tsutsugamushi, designated YU19 and YU130, and characterized by multilocus sequence analysis (MLSA)
based on 11 housekeeping genes. The MLSA results confirmed that both isolates clustered with O.

tsutsugamushi strain Ikeda (Japanese Gilliam serotype).

In addition to molecular analyses, a serological assessment was conducted on 117 rodent serum samples
utilizing the indirect immune peroxidase test. Results showed that 59.8% of the rodents had antibodies against
O. tsutsugamushi, with 73% of these seropositive individuals demonstrating high titers against the O.
tsutsugamushi strains Gilliam (Gilliam serotype) and lkeda (JG serotype). These serotypes are notably
associated with transmission through Leptotrombidum pallidum mites, reinforcing the concern for potential

human health implications.

In conclusion, this thesis underscores the critical need for enhanced surveillance of zoonotic diseases in
wildlife, specifically Francisella tularensis and O. tsutsugamushi, due to their potential implications for
human health. While no evidence of F. tularensis was detected within the surveyed wildlife populations in
Yamaguchi Prefecture, the confirmed presence of O. tsutsugamushi and its serotypes presents significant
public health concerns. Furthermore, additional studies are necessary to evaluate the dynamics of these
pathogens in wildlife, as well as their potential transmission pathways to humans, including the identification
of vectors for O. tsutsugamushi. These efforts will be crucial for improving preparedness for future public
health challenges associated with zoonotic diseases. As human-wildlife interactions continue to evolve, the
insights gained from this study will be pivotal in informing strategies for disease prevention and control in

the region and beyond.
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