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Rotavirus A (RVA) infects humans and a wide range of animals including birds and
causes acute gastroenteritis in infants. The RVA genome consists of 11 segments of
double-stranded RNA encoding six structural proteins (VP1-4, VP6 and VP7) and
nonstructural proteins (NSP1-6). The virus has the capacity to reassort its genome
segments when two or more distinct strains infect a cell concomitantly.

RVA infection in human occurs worldwide and displays a marked seasonal pattern
with epidemic peaks in cooler months of each year in temperate countries including
Japan. This recurring pattern of RVA infection indicates that RVAs persist in nature
over the non-epidemic season. Since recurrence of RVA-induced diarrhea in domestic
animals is frequently observed in the same farms, it is thought that RVAs are normally
present in the farms. However, there is little information on the modes of maintenance
of RVAs within farms, and the epidemiological factors that contribute to the
persistence of RVAs in farms have not been clarified.

For controlling RVA infection, it is crucial to evaluate the factors that are responsible
for persistence of RVA in farms. In this study, in order to investigate the modes of
maintenance of RVAs in cattle, the author conducted molecular epidemiological
surveillance of RVA mainly in a beef cattle farm.

In order to investigate the persistency of RVA in farms, normal stools from calves
were examined for RVA VP4 genes defining P genotypes by using RT-semi-nested PCR,
and the results are presented in chapter 1. Specimens were collected monthly in a beef
cattle farm from April 2011 to August 2012. Since RVA VP4 genes were detected at
high rates in calves under the age of 3 months, it was thought that these young calves
frequently excrete RVAs. Excretion of RVAs in normal stools was also observed not
only in the epidemic season but also in the non-epidemic summer season. The author
also sought to detect the VP7 gene defining G genotypes of the RVA strains, and
performed phylogenetic analyses to elucidate the genetic relationships among those
strains. The RVA strains were phylogenetically divided into several groups, indicating
the genetic diversity of RVAs persisted within the farm. Some of the RVA strains that
had identical VP7 genes harbored genetically distinct VP4 genes, strongly suggesting



reassortment among RVA strains. Since RVAs that were thought to be the parents of
the reassortant strains had been detected before the first detection of reassortant
strains, it was thought that gene reassortment occurred among the RVA strains
persisting in the farm. While most of the reassortant strains were transiently detected,
some of the strains were detected over a periods of a few months, indicating that they
had spread and persisted in the farm. Taken together, the results suggested that the
repeated reassortment events and asymptomatic infections of RVA in cattle
contributed to the spread and persistency of RVA in the farm.

In chapter 2, the results of a comparison of RVAs from diarrheal stools with the
viruses persisting in the farm by a using molecular epidemiological technique are
presented. During the period of investigation for which results are presented in
chapter 1, diarrhea occurred in one calf and three calves in December 2011 and
February 2012, respectively. All of these calves were diagnosed as having RVA infection.
Phylogenetic analyses based on partial nucleotide sequences of the VP4 and VP7 genes
revealed that these four RVA strains from diarrhea could be divided into three different
phylogenetic groups consisting of RVA strains from normal stools, which had been
detected the investigation for which results are presented in chapter 1. Thus, some of
the RVA strains persisting in the farm were probably associated with diarrhea. The
results also suggested that reoccurrence of RVA-induced diarrhea may have been
caused by different RVA strains. On the other hand, since one of the four diarrheal
calves persistently excreted the genetically identical RVA strain even after recovering
from diarrhea, the calf may have played a role as a source of infection for a prolonged
period.

In chapter 3, the author detected RVA genes from mesenteric lymph nodes of the calf
with extended excretion of the virus, raising a possibility that RVAs can persist in that
site. In order to investigate the persistence of RVA infection in mesenteric lymph nodes,
the author examined mesenteric lymph nodes from diseased calves without diarrhea
and healthy adult cattle for RVA genes by using RT-semi-nested PCR. RVA genes were
detected at high rate from mesenteric lymph nodes of diseased calves, indicating that
RVAs are frequently present in that site. Furthermore, since the detection rates of RVA
genes were higher in mesenteric lymph nodes than in contents of the digestive tract, it
is likely that RVA infection persists in mesenteric lymph nodes of calves. The
persistence of RVA genes in mesenteric lymph nodes was also observed in some healthy
adult cattle. Considering these findings, there is a possibility that cattle with
persistence of RVAs in mesenteric lymph nodes play a role as a source of infection.

In this study, the author clarified the epidemiological factors that are responsible for
the persistence of RVA in farms. This is the first report describing direct association of

RVAs persisting within farms with occurrence of diarrhea. The author also highlighted



the significance of asymptomatic infection in viral maintenance and a novel mode of
maintenance of RVA, such as persistent infection. The findings may contribute a better
understanding of the mechanism underlying reoccurrence of RVA-induced diarrhea in

farms. In conclusion, this study provides useful information for the control of RVA

infection.



