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Abstract of thesis:

Hemoparasites live in the bloodstreams of mammals, including humans, and
depending on the species or strains of the pathogen, they can cause an acute illness with a
wide range of symptoms. Several hemoparasitic illnesses and associated vectors continue to
pose the greatest risks to the health of domestic and wild animals, which result in significant
population and financial losses. The accurate identification of a disease-causing pathogen is
crucial for comprehending disease transmission in the nature. Hemoparasite identification
of intra-erythrocytic protozoa (Apicomplexa: Haemosporidia) in avian and chiropteran and
flagellate protozoa (Kinetoplastea: Trypanosomatidae) in ruminants is still solely based on
morphological characterization. Recently, molecular techniques have identified more
precisely or finely the species, cryptic species, and additional genotypes or lineages for
hemoparasites transmission in nature. In the present study, [ have endeavored to understand
the diversity of avian and chiropteran hemosporidians and ruminant trypanosomes in animals
with natural infection.

In Chapter I, I studied an avian hemosporidian of the genus
Haemoproteus (Apicomplexa: Haemosporida: Haemoproteidae). Members of the genus are
found worldwide in domestic and wild birds from various families with almost identical
features. It is also generally suggested that this genus have limited pathogenicity and no
veterinary relevance. To investigate this problem, I characterized morphologically and
genetically pigeon haemoproteosis in farmed domestic pigeons (Columba livia f. domestica
Gmelin, 1789) from Indonesia, with special references to hemogram analysis. In this study,
we demonstrated for the first time a high prevalence of Haemoproteus infection with high
degrees of coexistence of immature and mature gametocytes, indicating a chronic infection
phase with repeated relapse and/or reinfection, in farmed domestic pigeons from Yogyakarta,
Central Java. The morphology and measurements of parasite were identical to Haemoproteus
columbae Kruse, 1890, distributed worldwide. The cytochrome b gene (cyth) of our isolates
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exhibited four lineages that are prevalent in H. columbae lineages recorded worldwide. Our
findings also demonstrated negative impact of subclinical H. columbae infection on the
hemogram health of pigeons.

In Chapter II, I studied morphology and genetic diversity of bat hemosporidian
parasites of the genus Polychromophilus Dionisi, 1899 (Haemosporidia: Haemoproteidae)
in four bat species from Yamaguchi Prefecture, Japan. This study is the first to report the
isolation and molecular characterization of two hemosporidian species of the genus
Polychromophilus in bats distributed in Asian temperate region. Polychromophilus
melanipherus from Japan is restricted to bats of the family Miniopteridae family in which
gametocytes were dominant, and Polychromophilus murinus is limited to the family
Vespertilionidae in which trophozoites were dominant. Host specificities of these two
species correspond to previous studies on bats from Gabon, Madagascar, Europe, and
Australia. The 15 Polychromophilus cytb sequences from 11 miniopterid and 4 vespertilionid
bats were categorized into six haplotypes (three for each species), with no region-specific
variation in the Old World. Multiple haplotypes (seven for cytochrome ¢ oxidase subunit I
(cox-1) and nine for apicoplast caseinolytic protease ¢ (clpc)) and genotypes (three for
nuclear elongation factor 2 (EF2)) were defined for Japanese Polychromophilus isolates, and
the findings were compatible with hemosporidian cytb analyses. Our finding also identified
bat flies of the genus Nycteribia as a potential invertebrate vector of P. melanipherus.

In Chapter II1, I studied morphologically and genetically the cervid Trypanosoma
theileri (Kinetoplastida: Trypanosomatidae) in Honshu sika deer (Cervus nippon) from
Japan. Seven genotypes of ruminant Megatrypanum-type trypanosomes were characterized
based on the putative secondary structure of the hair-pin loop of the 18S ribosomal RNA
gene (rDNA) hypervariable region. Of T. theileri and ruminant Megatrypanum-type
trypanosomes, internal transcribed spacer 1 (ITS1) sequences were grouped into 10 major
groups. The phylogenetic relationships of glycosomal glyceraldehyde-3-phosphate
dehydrogenase (gGAPDH), cathepsin L-like cysteine protease (CatL-like) and spliced leader
RNA (SL) gene is almost similar to those observed based on the 18S rDNA. Our findings
demonstrated the distribution of genetic lineages of cervid Megatrypanum-type
trypanosomes in Japan, where deer trypanosomes in western part are genetically closer to
European cervid trypanosomes and the bovine 7. theileri Tthll lineage, while deer
trypanosomes in northern part are genetically closer to North American cervid trypanosomes
and the bovine 7. theileri Tthl lineage.

Through morphological and molecular characterization using genetic markers, I have
resolved some complex biodiversities of avian and chiropteran hemosporidians and ruminant
trypanosomes. By appropriately selecting hemoparasite genetic markers, we may be able to
predict the potential risk of epizootic disease to humans and domestic animals that may be
in contact with wildlife animals.
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