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Introduction

Vector-mediated viruses cause diseases of Akabane, Ibaraki,
Chuzan, or Ephemeral fever. Akabane virus belongs to
Bunyaviridae and causes abortion and calf deformities.
Ibaraki and Chuzan viruses belong to Reoviridae and cause
pharyngo-laryngeal paralysis and congenital abnormalities,
respectively. Ephemeral fever virus is grouped in Rhab-
doviridae Vesiculovirus and causes fever, depression, respira-
tory signs, stiffness and lameness. An epidemic of these
virus infections may cause serious economic loss to stock-
breeder. The vectors that transmit such viruses have been
identified™*" .

viruses and the virus-vector relationship in infectious cycle

However, ecology of the vector-mediated

are presently unclear. This uncertainty has greatly com-
plicated the prediction of vector-mediated virus epidemics
and the establishment of preventive measures. To help clar-
ify the epidemiology, we investigated seroprevalences of bo-
vine ephemeral fever virus (BEFV), Ibaraki virus (IBAV),
Akabane virus (AKV), and Chuzan virus (CHV) in Japanese
black cattle bred in Okinawa, a subtropical island located

south of Kyushu and close to Taiwan(Fig 1).

Materials and Methods

Serum : Blood were collected from 647 unvaccinated
Japanese black cattle bred in Okinawa island in Japan. Ble-
edings were performed in May, July, September and No-

vember for 5 years from 1988 through 1992. The blood
were centrifuged and the sera were taken into new tubes
and inactivated at 56 C for 30 minutes and then stored at
-40T until analyzed.

Neutralization test : The following viruses and cells
were used : YHL strain and HmLu-1 cells for bovine ephem-
eral fever virus (BEFV), Ibaraki strain and HmLu-1 cells for
Ibaraki virus (IBAV), OBE-1 strain and HmLu-1 cells for
Akabane virus (AKV), and K-47 strain and Vero cells for
Chuzan virus (CHV). For the neutralization test, the culture
medium was Eagle's medium (Nissui Pharmaceutical Co.
Ltd.) containing 10% of 2.98% tryptosc phosphate broth
(Difco), 10% of neutralizing antibody-negative inactivated
bovine serum, 1% of 7.5% sodium bicarbonate, 100pl/ml of
kanamycin, and 25pl/ml fungizone. Cells were added to this
medium to obtain a suspension of 10° cells/ml. The neu-
tralizing antibody titers against BEFV, IBAV, AKV, and
CHV were measured by the microtiter method. Serum was
prepared serially by two-fold dilution with the medium, Ali-
quots of 0.25ml were mixed with the equal volume of virus
suspension (200 TCIDs,), and incubated at 25TC. This mix-
ture of serum and virus was inoculated into microplates con-
taining the cell suspension and incubated at 37°C for 5 days.
Two wells were inoculated with each sample, and the max-
imum serum dilution that completely inhibited the cy-
topathic effect (CPE) in at least one well was determined to
possess the neutralizing antibody. A neutralizing antibody tit-
er at 1:2 and above dilution was determined as positive.

Meteorological data : Meterological data were obtained
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from the Japan Meterological Agency(1988~1992)°,

RUSS1AN

Fig 1. Sampling sites for the survey of antibody titers.

Results and Discussion

Neutralizing antibody positive rate for BEFV varied wide-
ly from 0 to 73.3% with no seasonal or annual changes(Fig
2). The neutralizing antibody was first detected in May in
1990, 1991 and 1992. The positive rate was markedly high
in May 1992. The seroprevalence of antibody to IBAV was
high in May and decreased thereafter in each year(Fig 3).
The seroprevalence of anti-AKV was usually >30% and
especially high (>50%) in May(Fig 4). The scroprevalence
of anti-CHV ranged from 0 to 20% (Fig 5).

Epidemiologically, the distribution area of Culicoides ox-
ystoma (C oxystoma ) was correlated with the occurrence of
Akabane disease and Ibraki disease and the presence of anti-
AKV and anti-IBAV neutralizing antibodies. In addition,
AKV and IBAV have been isolated from C oxystoma 583
This suggests that C oxystoma is one of insects that trans-
mits AKV and IBAV. C oxystoma transmits AKV at about

18 or higher temperature'®. Since the temperature in the
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Fig 2. Variance of seropositive rate to bovine ephemeral fever
virus in Okinawa cattle.

surveyed area in Okinawa from March to December was

higher than 20°C every year, positive seroconversion of anti-
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Fig 3. Variance of seropositive rate to Ibaraki virus in Okinawa Fig 4. Variance of seropositive rate to Akavane virus in Ok-

cattle.

AKV antibody can occur from March onwards. Our study

showed a high anti-AKV antibody positive rate in May.

in
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Many vector-mediated bovine viruses have been reported

Japan. Kyushu is a warm region where cattle are exposed
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Fig 5. Variance of seropositive rate to Chuzan virus in Okinawa
cattle.

to vectors that transmit these viruses throughout a year. The

annual incidence of vector-mediated bovine virus infections

in Kyushu is high®>"", In Kagoshima, in the southern part
of Kyushu, large outbreaks of epizootic abortion and congen-
ital arthrogryposis-hydranencephaly syndrome due to AKV
in cattle have been reported”’. In this region, AKV ep-
idemics have a cycle of 5~7 years® and occur in August~Oc-
tober’. Therefore, it is likely that the antibody rate is already
high in May in Okinawa, which is located south of Kyushu
with higher temperatures,

In this survey area, the cattle-vector-cattle infection cycle
for AKV and IBAV might be existed. The multi-year cycle
of the epidemic of vector-mediated virus infection may re-
flect the antibody prevalence rate in cattle and the state of
the vector population. In Okinawa, the seroprevalences of
BEFV and CHV were low. It is possible that the vector, in-
fected with the virus, may have traveled from China to Ok-
inawa via the jet stream or moved north along the island
> and finally invaded Okinawa. This possibility is
supported by the fact that neutralizing antibodies against

chain

those vector-mediated viruses are prevalent in Korea even
though Korea is remote from China with Demilitarized
Zone (DMZ) between North and South Korea'.

Conclusion

Vector-mediated viruses in the East Asian countries in-
cluding Japan and Korea have caused great economic dam-
ages with multi-year circulations of disease outbreaks. However,
epidemiology of these viruses were not clearly illustrated.
To clarify the epidemiology of these vector-mediated viruses,
neutralizing antibody titers against these viruses were measured
to unvaccinated cattle bred in a Japanese remote island, Ok-
inawa with a subtropical weather. The serological survey
was conducted from 1988 to 1992 and the changes of an-
tibody positive rate were analyzed. The prevalence of anti-
bovine ephemeral fever virus antibody varied markedly both
annually and seasonally. The anti-Ibaraki virus antibody titer
was higher in May than in other months and this pattern
was Similar in anti-Akabane virus antibody. The prevalence
of anti-Chuzan virus antibody showed narrow seasonal vari-

ation.
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