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Introduction

An epizootic disease of cattle, Ibaraki disease
resembling bluetongue was identified in Japan.ll
14,15 The disease of cattle swept over the central
and western parts of Japan, the areas in the south
of the 38th parallel during the months from Aug-
ust through December in 1959 and 1960.8,%16,1n

Clinically the disease was characterized by fever,
ulcerative stomatitis and dysphagia.®!” A total of
39,076 cases were reported with a morbidity of 1.96
per cent, a mortality of 0.20 per cent and a ca-
se fatality of 10.3 per cent in the districts involv-
ed in the outbreak of 1959.%117 Japanese workers,
Matsumoto et al,'® Omori et a/*®, Inaba et al'®

isolated the causative virus from naturally and ex-
. perimentally infected cattle and designated the

virus as Ibaraki virus.

Outbreak of Ibaraki disease was not reported in
countries other than Japan.®!® But some data on an
existance of cattle harbouring neutralizing antibo-
dy against the Ibaraki virus in Bali island of Ind-
onesia and Taiwan were studied by Japanese autho-
rs'8,17)

From September to November in 1982, there occ-
urred among cattle an epizootic of the disease whi-
ch accompanied typical dysphagic symptom. By a

survey on the epizootic of the disease, clinical,
epidemiological, pathological and serological stud-
ies, it was diagnosed as Ibaraki disease and pres-
enting the first report on the epizootic in Korea.

Materials and Methods

The authors observed the epizootics of cattle dis-
ease characterized by dysphagia, dehydration and
stomatitis by clinical and epidemiological means
over the central district of Korea and other several
districts around the central district during months
from September to November.

Pathological examination: A total of four cattle
were slaughtered with no hope of recovery from
persistant dysphagia and dehydration and were sub-
mitted to pathological examination. After macro-
scopic observation of the organs samples were col-
lected from the oral, laryngopharyngeal regions,
esophagus, forestomach, abomasum, intestine, li-
ver, kidney, spleen, heart and lung for histologi-
cal examination. All samples were fixed in 10%
buffered formalin, and prepared in to paraffin
sections and stained with hematoxylin and eosin
for microscopic observation.

Serological examination: The blood samples of

the six cases were obtained from the four slaugh-
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tered cattle affected with the disease and other ca-
ttle showing typical symptoms of the disease. Neu-
tralizing antibodies in serum samples against Iba-
raki virus were tested in primary bovine kidney
cells as described by Omori e a/'® with minor mo-
difications. The virus used in this test was supp-
lied by National Institute of Animal Health, Jap-
an and made three more passages in bovine kidneyb
cells. In brief, serum was heated at 56°C for 30
min and made two fold serial dilution in tryptose
phosphate broth starting at 1 : 20. Each dilution of
serum was mixed with an equal amount of virus
suspension containing 200 TCID; per 0.1m!/ and
reacted at room temperature for 1 hr. The resul-
ting mixtures were inoculated into 2 tube cultures
of bovine cells in 0.1m! each. The inoculated cult-
ures were incubated at 37°C.

The antibody titer was expressed as the recipro-
cal of the highest serum dilution which complete-
ly inhibited the appearance of cytopathic effect
in at least one of the two cultures.

Results

Occurrence and clinical manifestation: The
incidence of the disease was initially recognized
in the central district of Korea, Gyongido province,
in September of 1982 by the typical symptom of
deglutitive difficulty. The disease tended to occur
rather sporadically and continued until November
of the year. The onset of the disease was recog-
nized with fever up to about 41°C. The fever lasted
for 2 or 3 days but it was lasted as long as 7 days
or more in some cases. The predominant clinical
signs were fever, anvrexia, foamy salivation, rhin-
orrhea, conjunctivitis and lacrimation, congestion
or erosion of the oral, nasal mucosa and muzzle,
and dysphagia. In many cases oral and nasal regio-
ns or muzzle appeared to be congestive mucosae
occasionally with erosion and crust.

The outstanding symptom of the disease was dys-
phagia which was observed in most of the affect-
ed animals. The dysphagic sign developed 5 to 10
days after the onset of the fever when the initial
symptom had subsided. The affected animal could
swallow water but when the head of the animal
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Fig. A. Lcocal occurrence of Ibaraki disease
in Korea in autumn, 1982. The indicated
number of the cases was confirmed by typical
dysphagic sign among cattle.

lowered the water contents of the esophagus flow-
ed freely out of the nostrils and mouth(Fig.1).

Generally the run of the disease was mild and
animals recovered within 2 or 5 days. But prolong-
ed dysphagic sign resulted in severe emaciation or
occsionally led to aspiration pneumonia. A few
cattle died due to the disease. The fatal cases
were atributed to persistant dehydration or aspir-
ation pneumonia. Most of the cases were young
cattle less than 4 or 6 years of age.

The number of cases confirmed by typical dys-
phagic sign or onset of fever amounted to 73
cases in several districts. Asshown in Fig. B out-
break of the disease was concentrated in Gyong-
ido province. In other districts around Gyongido
province, Chungcheongnamdo and Gangwondo pro-
vinces, and Jeonlanamdo or Gyongsangnamdo the
disease tended to occur rather sporadically, as sh-
own in Fig. A. The morbidity reached to 0.056 per
cent of the total cattle population in the involved
areas of Gyongido province.
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Fig. B. Local occurrence of Ibaraki disease in
1982. The
indicated number of the cases was shown

Gyongido province in autumn,

typical dysphagic sign.

Gross pathology: In the four culled cases from
the infected cattle, the muzzle, gingiva, tongue,
hard palates and nostril showed no conspicuous
changes such as congestion, edema or ulceration,
except small pieces of crusts on the dry surface
of the muzzle or nares. The main gross lesions
were found in the esophagus, abomasum or subcu-
taneous region. The dry or gelatinous appearance
of the subcutaneous tissue was remarkable in the
area of the thoracic inlet and along the fascial
sheaths of the ventral structures of the neck and
intermandibular space.

The wall of the esophagus of the affected animal
was loose and dilated throughout the length of the
organ. The esophageal musculature of some affe-
cted cases appeared as diffuse opacities or greyish
mottling or streaks.

The food contents of the rumen and abomasum
were dry with lack of fluid. The mucosa of the
abomasum showed marked changes such as diffuse
congestion, edema, hemorrhage or necrotic foci.
The lesion of the abomasum revealed also thick-
ened appearance with distinct folds and ulcerative

foci (Fig.4). In some cases, there were dissemi-
nated necrotic foci, each of them showing dough-
nut shape with central ulceration (Fig. 3). The
lungs were enlarged, failed to collapse, and were
diffusely reddened and moist occasicnally with
The trachea and
bronchial trees contained white or pinkish froth.

Microscopic findings:

marked interstitial emphysema.

The cattle examined
were all severely affected cases microscopically in
the esophagus, larynx and pharynx which showed
scarce gross lesion. The most striking changes in
these organs were degeneration, necrosis and hemo-
rrhage of the striated muscle. Muscle degenerat-
ion of the affected organs, mainly the esophagus,
showed focal distribution involving multiple musc-
le fibers. In some part of the affected organ, a
single fiber or a few fibers were degenerated am-
ong normal ones.

Usually affected portions of the muscle fibers
and the muscle fibers of normal areas occurred al-
ternately. The involved muscle fibers were showing
more acidophilic staining than the normal ones,
and the fibers were swollen, distorted, variable
in size and hyalinized with loss of cross striation
(Fig.5). In advanced degeneration, sarcolysis of
muscle fibers was found to be pale, uneven in
size, cavitated and broken appart(Fig.7). Occasion-
ally calcific stippling of sarcoplasm of degenerat-
ed fibers occurred in some muscle lesions(Fig.7).

The sarcolemmal nuclei were usually intact, but

were sometimes pyknotic. Usually interstitial
space of muscle fibers were widened by edematous
changes, furthermore there were many empty sar-
colemmal spaces after disintegration of muscle fi-
bers(Fig.8). The interstitial capillaries of muscle
fibers were distended and frequently involved with
hemorrhage(Fig.8). Infiltration of neutrophils was
present around the degenerated muscle fibers and
also lymphocytes and macrophages were found
occasionally (Fig. 8).

In more advanced lesions of the affected muscle
fibers there were extensive proliferation of fibro-
blasts with infiltration of lymphocytes and mac-
rophages(Fig.6). But both fresh and advanced lesi-

ons of the muscle tissue occurred in the same org-
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Table 1. Neufralizing Antibody Against Ibaraki Virus in the Serum Samples of the Affected Cattle

Serum No. Specification Serum neutralizing
Breed Age in year antibody titer
1 Japanese breed 5 80
2 Korean native 6 20
) 3 Holstein 5 *
4 Holstein 3 —
5 Korean native 4 —
6 Holstein 5 —

* . Antibody activity was not detected in serum dilution at 1 : 20.

an of individual case. These degenerative changes
of the striated muscle fibers were also found in
the laryngopharyngeal or lingual musculatures but
with lesser extent than those in the esophageal
lesions.

Serological findings: Neutralizing antibodies
against Ibaraki virus in serum samples of the six
cases collected in the enzootic area were tested in
primary bovine kidney cells. As shown in Table 1
serum samples of the two cases showed significant
positive titer of the antibodies against Ibaraki vi-
rus. Of the other cases examined antibody activity
was not detected in serum dilution at 1:20.

Discussion

"The epizootic cattle disease characterized with
fever, ulcerative stomatitis and dysphagia was re-
cognized in central district of Korea during months
from September to November in 1982. In other di-
stricts the disease tended to occur sporadically with
Jower mortality.

In this survey on the disease, cases of the dis-
ease outbreak were recorded by confirming the
animals showing typical symptoms such as fever
and dysphagic signs. In several epizootics of the
disease in Japan typical dysphagic sign appeared
in 20 to 30 per cent of affected animals. %17 Thus
it was presumed that far more affected cases than
the recorded number of the sick animals might
occur in the epizootic area in Korea.

The obtained data inculding seasonal incidence
of the disease outbreak, typical symptoms such as

dysphagia and oral or nasal signs were essentially
similar to those reported in several epizootics of
the disease in Japan.8%16!" The gross lesions were
observed mainly in the oral and nasal mucosae,
esophagus and abomasum mucosa. Histological fea-
tures, hyaline changes and hemorrhage of the str-
iated muscle were obvious in the esophagus and
laryngopharyngeal area. These gross and microsco-
pic findings observed in the affected cattle were
very similar to those reported by Sugano,?® Goto®
and Ishitani'® in Japan. The histological changes
of skeletal muscle fibers in Ibaraki disease were
also closely resemble to those in bluetongue of
sheep reported by Moulton!® or Thomas.?* Howev-
er, in bluetongue of sheep the skeletal muscle les-
ions did not occur in the esophagus but in the trunk
and tongue. In cattle the infection of bluetongue
is usually not apparent although it may resemble
the disease in sheep.%% Cattle affected by blue-
tongue showed congestion and erosions in the
muzzle, oral and nasal cavities like as Ibaraki
disease but did not show degenerative change in
the esophagus musculature. 2% Thus degeneration
of the esophageal musculature was designated as
the principal lesion in Ibaraki disease to be diff-
erentiated from other infections such as bluetong-
ue, ephemeral fever, and bovine viral diarrhea-
mucosal disease.

Japan was the only country where outbreaks of
Ibaraki disease were reported? %! up to date. And
the data on existance of neutralizing antibody ag-
ainst the Ibaraki virus in Indonesia and Taiwan
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were studied by Japanese workers.®!? [t is pres-
umable that Ibaraki virus is widely disseminated in
tropical temperate zones and Japan and Korea rep-
resent the northern boundary of distribution of the
disease.

Epidemiological and etiological studies on Iba-
raki disease,®%%1" Akabane disease!® and epherm-
eral fever” of cattle were fully studied in Japan.
Japanese authors suspected that some tropical are-
as, such as Indonesia might be the original areas
of these diseases with high antibody titers and no
apparent infection in cattle, from which these di-
seases might be transmitted to cattle in temperate
zones by some vector insects. Epizootics of ephe-
meral fever, Akabane disease and Ibaraki disease
have been confirmed respectively in Korea too.
However, it is paradox that Ibaraki disease has
not occurred in Australia yet, while ephemeral
fever!®» and Akabane disease® occurred in cattle
there.

In Japan cattle have been vaccinated and tend-
ed to escape from the disease for long time since
However, this disease
recurred sporadically in Kyushu district® in Octo-

last epizootics in 1960.

ber, 1982 and the disease was also occurred in
Korea at the same time.

Summary

Epizootics and sporadic outbreaks of the cattle
disease characterized by fever, stomatitis and dys-
phagia were observed in Korea in September thro-
ugh November, 1982. The number of cattle showed
typical symptoms of the disease was estimated to
73 and these animals were concentrated in Gyong-
ido province, the central district of Korea. In other
districts around Gyongido province the disease
tended to be sporadic occurrence.

The main lesions of the disease were defined as
edema, hemorrhage, degeneration and necrosis of
the oral mucosa and musculatures of the esophagus
and laryngopharyngeal area, and abomasum. Of
these lesions hyaline degeneration and hemorrhage
of the striated muscle of the esophagus and laryn-
gopharyngeal area were the most striking changes
of the disease and rated to be the lesion of diagno-
stic significance. The serum samples of the cattle
with typical symptoms showed significant positive
titer of the antibodies against Ibaraki virus. On
these clinical, epidemiological, pathological and
serological findings of the disease it was diagnosed
as Ibaraki disease presenting the only report on
the epizootics in the countries other than Japan.



Fig 1.

Fig 2.
Fig 3.

Fig 4.

Fig 5.

Fig 6.

Fig 1.

Fig 8.

Legenda for Figures

Clinical and gross pathological features of the affected cattle
Dysphagic sign of the affected animal showing the swallowed water flowed out of the nose
and mouth{arrow).
Distinct foamy salivation of the affected cattle.
The abomasal lesion of the affected cattle showing dissemination of minute necrotic foci with
central ulceration(arrows) on the congested and thickend mucosa.
The abomasal lesion of the affected animal showing a large ulcerative focus(arrow) on the

thick and rugose mucosa.
Microscopic lesions of the affected animals

In early lesion of the esophageal musculature, multiple muscle fibers are swollen, distorted,
variable in size and hyalinized. Hematoxylin and eosin (H.E.) stain. x 25.

Advanced lesion of affected muscle in the esophagus showing extensive fibrosis around involved
area of muscle fibers(f). H.E. stain. x 25.

In advanced degeneration of muscle in the esophagus, muscle fibers are found to be dissociated
each other, uneven in size, cavitated by sarcolysis(arrows), and stippled with calcific deposi-
tion (c). H.E. stain. X 66.

Skeletal muscle degeneration in the esophagus showing hyalinized muscle fibers(m), hyperemic
capillaries, hemorrhage(h) and infiltration of neutrophils(n) in the empty sarcolemmia spaces.
H.E. stain. x 132.
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