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Equine coronavirus (ECoV) causes fever, anorexia, lethargy, and diarrhea in horses.
ECoV is shed in the feces of infected horses and transmitted via the fecal-oral route. Since
2000, several outbreaks of ECoV infection have been reported around the world. In Japan,
three ECoV outbreaks among draft horses have been reported so far. However, to the best of
my knowledge, there has been no report involving other equine breeds such as
Thoroughbreds. Although one study shows the prevalence of ECoV among Thoroughbred
foals in Japan, the prevalence among Thoroughbred yearlings and racehorses has not been
reported. Previous pathological studies have shown that ECoV has a strong intestinal tropism,
while the distribution of the virus through the intestinal tracts in infected horses has not been
studied. Moreover, whether ECoV infects the respiratory tract like other coronaviruses
(CoVs) is still unclear. Thus, the knowledge of epidemiological and pathological
characteristics of ECoV infection has not been well established, especially in Thoroughbreds
in Japan. This series of studies was conducted to elucidate them, and the following findings
have been obtained.

In CHAPTER 1, the author describes an outbreak of ECoV infection that occurred in 41
riding horses comprised of various breeds including Thoroughbreds. In this outbreak, 15
horses were affected, but they recovered within a few days. The virus neutralization test
showed that all horses in this premise were infected with ECoV. qPCR showed that the
longest viral shedding period was 98 days, which was recorded in a horse without clinical
signs. There was also a significant difference in the viral shedding period between
Thoroughbreds and non-Thoroughbreds. These results suggest that subclinical horses can
play an important role as spreaders of ECoV and that there may be a potential difference in
the persistence of ECoV among horse breeds. A genome sequence analysis showed that the
nucleotide length from p4.7 to p12.7 genes or the length of NS2 of the current virus differed
from those of previously detected ECoVs, suggesting that this outbreak was caused by a
different virus from that of previous outbreaks in Japan.

In CHAPTER 2, serosurveillance of ECoV was performed in the population of
Thoroughbred yearlings and racehorses in Japan using series of sera collected at intervals of
several months. The ECoV infection in the yearlings occurred predominantly during the first

few months after introduction to the farm, which might be due to the close contact of the
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horses in their pastures. In the racehorses, the infection rate was significantly higher between
November and the following May than between the preceding April/May and November.
Since racehorses do not have the same opportunities as yearlings for close contact with other
horses, this result should reflect the seasonal nature of ECoV. Several of the infected
yearlings developed a fever during the estimated period of infection, while only one infected
racehorse presented with fever. This study shows that ECoV is commonly prevalent in the
Japanese Thoroughbred population and that ECoV infection is more likely to spread during
cold months. In addition, the relatively high morbidity rate in the yearlings suggests an
association of ECoV infection with pyretic cases to some extent, whereas this was not the
case in the racehorses. However, no diseased horses were severely affected in either
population, therefore, the potential risk of ECoV infection to the equine industry in Japan is
considered low.

In CHAPTER 3, the infection site of ECoV and pathological findings in the intestinal and
respiratory tissues were investigated in four horses that were experimentally infected with
ECoV. Two horses showed fever but were not severely affected, and no horses presented with
diarrhea. The histological evaluation showed villous atrophy, detachment of epithelial cells and
accumulation of macrophages in the small intestine. ECoV RNA was detected in the wide range
of the small intestine and colon by qPCR. ISH also showed that ECoV-positive cells were
broadly distributed in the luminal surface of the intestinal tracts, corresponding with the results
of gPCR. These results suggest that ECoV can infect all sections of the intestine. ECoV RNA
was also detected in nasal swabs in a few horses and in the lung tissue of one horse. However,
these results were not indicative of respiratory infection with ECoV because they may have
been caused by a secondary contamination with feces containing ECoV, or viremia. In both the
clinical and pathological findings, this experimental study reproduced the naturally infected
cases that showed mild clinical signs or were asymptomatic.

In conclusion, this thesis demonstrates that ECoV is commonly prevalent in Thoroughbred
populations in Japan, but the potential risk of ECoV infection to the horse industry is considered
low because all cases in these studies showed mild clinical signs or were asymptomatic.
Nevertheless, it should be recognized that ECoV can be the causative agents of fever in horses
and is easily transmitted to other horses. The halt of training due to fever, even temporary, can
lead to economic loss in competition horses including Thoroughbred racehorses. Therefore, it
is important to control the spread of ECoV infection appropriately.
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