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& H : Studies on the Ecology and Pathogenicity of Rotavirus A Strains from
Wild Birds
(B SHkue ¥ 7 A LA A DAERE & EIRIEICEET 5 0F98)

Rotavirus A (RVA) is a major pathogen of acute gastroenteritis in infants and
young animals including birds. RVA basically forms infection circles within an
identical animal species, while several cases of interspecies transmission of RVA
strains to animals other than their host species have been reported. Based on
these findings, RVA is also recognized as a pathogen of zoonotic diseases.
Therefore, understanding the genetic diversity and pathogenicity of RVA strains
derived from various animals is critical to elucidate the ecology and risk of RVAs
and thereby to control and prevent RVA infection.

In this study, we focused on RVA strains in birds, especially wild birds. RVA is a
major agent of juvenile diarrhea in poultry. On the other hand, there is
accumulating evidence that avian RVA strains can be transmitted not only to
birds but also to mammalian species in which they exhibit pathogenicity
including diarrhea and encephalitis. Therefore, understanding the ecology and
pathogenicity of RVA strains from wild birds is important for estimating their
risks in livestock hygiene and public health. However, since there is little
information on the genetic and biological properties of wild bird-derived RVA
strains, it remains unclear whether wild birds are responsible for the infection
cycle, spread, and interspecies transmission of RVA strains in natural conditions.
In this study, in order to elucidate the ecology of avian RVAs in nature and to
clarify the risks of wild bird-derived RVA strains posed for poultry and mammals,
the genetic and biological properties of wild bird-derived RVA strains were
comprehensively examined.

Obtaining information on all 11 genes of RVA strains is widely recognized as
important for elucidating the ecology of RVA in nature. Therefore, as described in
Chapter 1, in order to obtain genetic information on RVA strains carried by wild
birds, three wild bird-derived RVA strains were genetically characterized.
Specifically, the nucleotide sequences of all 11 genes of Ho374 strain from a gull
(Larus sp.), JC-105 strain from a jungle crow (Corvus macrorhynchos), and RK1



strain from a velvet scotter (Melanitta fusca) were determined and then
compared with those of previously reported RVA strains. In total, 14 of 33 genes
(11 genes of the Ho374 strain, 2 genes of the JC-105 strain, and 1 gene of the
RK1 strain) were classified as novel genotypes. The remaining nine genes of the
JC-105 strain were classified as the same genotypes as those of the Rac-311
strain, an avian-like RVA isolated from a raccoon, indicating the possibility that
jungle crows may be the original hosts of the avian RVA strain that had been
transmitted to the raccoon. Examination of the genotype constellation of the
RK1 strain revealed that all genotypes except for the NSP1 genotype of this
strain were consistent with those of already known avian RVA strains, especially
those isolated in the same decade. Considering that the RK1 strain was isolated
from a migratory bird, it seems likely that migratory birds contributed to the
global spread of avian RVA strains. These findings provide novel insights into the
genetic diversity and ecology of avian RVAs in nature.

As described in Chapter 2, in order to examine the risk of wild bird-derived RVA
strains for poultry, infection experiments with chickens were conducted.
Specifically, the wild bird-derived RVA strains RK1 and PO-13 were inoculated
orally into chicks, and the infectivity and pathogenicity of each strain were
examined. It was found that these wild bird-derived RVA strains are infectious to
and cause diarrhea in chickens. In addition, the fecal properties were classified
into three categories (scores 0~2), and the mean cumulative scores of each strain
were compared. The cumulative scores of chickens inoculated with RK1 and
PO-13 strains (3.2 and 1.8, respectively) were comparable to those of chickens
inoculated with the chicken-derived RVA strain (2.8). These results demonstrate
for the first time that some of the wild bird-derived RVAs can infect poultry and
possess pathogenic risks comparable to those of poultry-derived RVA.

As described in Chapter 3, in order to examine the risks of wild bird-derived
RVAs for mammals, enteropathogenicity and neuropathogenicity of wild
bird-derived RVA strains were investigated by oral gastric and intracerebral
inoculation into suckling mice, respectively. The RK1 strain induced diarrhea in
a dose-dependent manner in suckling mice after oral gastric inoculation,
indicating that at least some of the migratory bird-RVA strains pose
enteropathogenic risks to mammals. Additionally, lethal meningoencephalitis
was observed in suckling mice inoculated intracerebrally with the RK1 and
PO-13 strains, indicating the possibility that these strains are neuropathogenic
in mammalian species. Notably, the neuropathogenicity of the RK1 strain was
higher than that of the PO-13 strain. These findings highlight the risks to
human and animal health posed by wild bird-derived RVAs.

In this study, the author demonstrated the ecology of RVA in wild birds and the



existence of wild bird-derived RVA strains that pose pathogenic risks to poultry
and mammals. It was thought that migratory birds may contribute to the global
spread of wild bird-derived RVA strains, which are infectious to and pathogenic in
poultry and mammalian species. The findings provide fundamental data on the ecology and
pathogenic risks of wild bird-derived RVAs and useful information to control and prevent

RVA infection.



