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M © Infectious diseases spill-over from domestic animals to wildlife or vice versa

may significantly impair health and production of the affected animal. For the small population
of endangered animal species the risk of infectious diseases may accelerate its extinction.
Increased human activities such as agriculture, deforestation, development projects including
roads conslruction have caused not only loss of habitat to wildlife but also enhances the contact
between the wildlife and domestic animals. This interaction between wildlife and domestic
animals has been the main pathway of disease transmission.

Tsushima leopard cat (TLC) is a small wild cat inhabiting Tsushima Island, Japan. TLC is
classified as a critically endangered species due to drastic decrease of its population caused by
several factors including habitat loss (deforestation), road kills, and infectious diseases. Several
diseases and pathogens have been reported to infect TLCs.

In chapter one, I studied Feline leukemia virus (FeLV} infections in domestic cats and
TLCs on Tsushima Island. Although FeLV is the most pathogenic infectious disease in cats, there
was no epidemiological study conducted to investigate FeLV infections in this region. The
prevalence of FeLV in domestic cats was 6.4% based on FelLV antigen p27. FeLV was not detected
in TLC by either FeLV antigen p27 or PCR. To determine whether FeLV could potentially infects
TLCs, I infected primary skin fibroblasts from TLCs with FeLV-A and FeLV-B strains. The TLC
fibroblasts were susceptible to both viral strains indicating that FeLV replicate in TLC cells. These
results suggest that there is high probability of cross-species transmission of FeLV infections from
domestic cats to TLCs.

Sequence and phylogenetic analyses of FeLV strains in domestic cats on Tsushima
revealed that all FeLV isolates belong to genotype I clade 3. The viruses in genotype I clade 3
were prevalent and widespread on Kyushu, Japan based on previous studies of FeLV
epidemiology. Furthermore, FeLVs strains on Tsushima were clearly separated into two areas,
genotype I clade 3-1 in Kamijima and genotype I clade 3-2 in Shimojima according to
geographical regions. The source of FeLV infections on Tsushima could be explained by how does
the Tsushima is connected with other regions. Sea routes link the ports of Hitakatsu and Izuhara

from the side of Tsushima and port of Hakata in Fukuoka. Air transportation connects Tsushima

(FN3C 2,000 S X3 800 BR )




(B ECEE 8 5)

airport and Fukuoka and Nagasaki airports. This connection method between Tsushima and
Fukuoka and or Nagasaki may probably be the main source of FeLV on Tsushima.

In second chapter, I explained about identification of Felis catus gammaherpesvirus 1
(FcaGHV1) in TLCs on Tsushima Island. Previous epidemiological data suggests that territorial
aggression and fighting are commonly modes of FcaGHV1 and Feline Immunodeficiency Virus
(FIV) transmission. Previous reports detected FIV in TLCs and its prevalence was significantly
higher in domestic cats on Tsushima compared to other regions of Japan. I developed new
FcaGHV1 virus-specific nested PCR system to detect FcaGHV1 in TLCs. FcaGHV1 DNA was
detected in 3 out of 89 TLCs investigated. For the purpose of TI.Cs management and determining
the source of FcaGHV1 infection in TLCs, I tested domestic cats on Tsushima and I found 28 out
of 215 were positive for FcaGHV1 DNA.

Sequence and phylogenetic analyses revealed that FcaGHV1 strains in TLCs and
domestic cats were of the same identity. On nucleotide sequence alignments, all three positive
TLCs had similar nucleotide sequences forming one FcaGHV1 pattern which was also shared by
‘domestic cats. Two other different patterns of FcaGHV1 strains were found only in domestic cats.
The three patterns of FcaGHV1 strains were classified based on nucleotide polymorphisms. These
results demonstrated that domestic cats on Tsushima harbor all three patterns of FcaGHV1
strains probably due to the fact that domestic cat is the natural host of this virus. The probability
of FcaGHV1 transmission from domestic cats to TLCs is supported by the following findings;
first, FcaGHV1 was originally isclated from domestic cats, the high frequency of FcaGHV1 DNA
detection in domestic cats than in TLCs suggest that the infections is endemic in domestic cats,
and lastly, TLCs and domestic cats FcaGHV1 strains formed one genetic cluster on phylogenetic
analyses.

The third chapter of this dissertation was the study about FcaGHV1 DNA detection in
feline lymphoma/leukemia tissues that were submitted for investigation of B- or T-lymphocyte
clonal growth. FcaGHV1 is a panlymphotropic gammaherpesvirus. Feline lymphoma remains to
be the most common malignancy of domestic cats. Studies engaged to explore the association
between lymphoma and various etiologies specifically FcaGHV1, are of significant importance
for the welfare of domestic cats. I found no significant differences in FcaGHV1 DNA detection
between lymphoma/leukemia tissues of B-cell/T-cell type and non B-cell/T-cell type clonality
matched for age and sex. FcaGHV1 DNA was detected in feline blood, lymph node, effusions,
biopsies, spleen, intestine and peritoneal masses. These results suggest that FcaGHV1 DNA is
exclusively distributed in lymphoma/leukemia tissue irrespective of their clonal growth. Cats
aged over 5 years and co-infected with retroviruses, particularly FIV, were found to be the risk
factors for FcaGHV1 infection.
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