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ABSTRACT

Outbreaks of an acute febrile disease of cattle occurred in Japan in 1959 and 1960. Its 
occurrence was limited in late summer and autumn, and in Kyushu, Shikoku and 
Honshu roughly south of 37 degrees north latitude, suggesting a close correlation of the 
incidence with the climatic conditions, hence a possibility of the presence of arthropod 
vector. The disease was characterized by fever and lesions affecting the mucous mem-
brane and skin, musculature and vascular system. Degeneration of striated muscles was 
observed in the esophagus, larynx, pharynx, tongue and skeletal muscular system. 
Edema and hemorrhage were marked in the mouth, lips, abomasum, coronets etc., 
occasionally followed by degeneration of the epithelium leaving erosions or ulcerations. 
Severe lesions affecting the esophageal and laryngopharyngeal musculature caused 
deglutitive difficulty which in turn resulted in dehydration and emaciation, and occa-
sionally in aspiration pneumonia, constituting the major causes of death of the affected 
animals. These findings indicate that the disease resembles bluetongue in sheep and 
cattle. The clinical materials obtained from natural cases induced a clinical illness when 
inoculated into calves, and the disease was transmitted serially in calves by intravenous 
inoculation of the blood obtained at the height of febrile reaction. The experimentally 
produced disease was clinically and pathologically indistinguishable from the natural 
disease.

An outbreak of an acute febrile disease 

of cattle swept over the central and western 

parts of Japan during the months from 
August through December in 1959. A more 

limited outbreak of the disease occurred in 

the central Japan from September to De-

cember in 1960. The disease was charac-

terized by fever, stomatitis and deglutitive 

difficulty. The clinical, and pathologic pic-

ture was very reminiscent of bluetongue in 

sheep and cattle. The disease was readily 

transmitted to calves by inoculation with 

the blood or tissues from naturally affected 

cattle. A cytopathogenic virus was recov-

ered in bovine cell cultures from naturally 

and experimentally infected cattle. The 

isolated virus, designated as •gIbaraki vi-

rus•h, was found to resemble bluetongue 
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virus in its biological and physiochemical 

properties, and evidence was obtained for 

the virus to be the causative agent of the 

disease.

The disease was once confused with an-

other epizootic disease of cattle, •gbovine 

epizootic fever•h or •gbovine influenza•h [8, 

9, 20], which is similar to ephemeral di-

sease, recognized in Australia and other 

countries, in the clinical and pathological 

features. The causative agent of bovine 

epizootic fever has been identified and is 

distinct from Ibaraki virus [12, 13, 19].

Preliminary reports on these studies have 

been published [11, 17]. The present com-

munication describes in more detail the 

epidemiologic, clinical and pathologic ob-

servations of the disease, and the results of 

its experimental transmission to calves.

Epidemiologic Observations

The disease was first recognized in the 

southern parts of Japan in August of 1959, 

and swept over the southern and central 

parts of Japan during the months from 

August through December. As shown in 

Table 1, reported cases amounted to 39,076 

with 4,023 deaths. The morbidity reached 

1.96% of the total cattle population in the 

prefectures involved in the outbreak. The 

mortality was 0.20% and the case fatality 

was 10.3%.

The morbidity varied among the pre-

fectures (Table 1, Fig. 1). Aichi and Mie 

Prefectures were most severely attacked, the 

morbidity reaching 12.6% and 10.3%, re-

spectively. In Tohoku District, the north-

ern part of the main island Honshu, and 

Hokkaido Prefecture, the northernmost is-

land, no cases were reported. The disease 

was prevalent in Kanto District except To-

kyo Prefecture, and in Chubu and Kinki 

Districts except the prefectures bordering 

Sea of Japan and the mountainous Yama-

nashi and Nagano Prefectures. The disease 

was conspicuously absent in Hyogo, Tot-

tori and Okayama Prefectures and reap-

peared in Hiroshima and other prefectures 
located in the western end of the main 

island Honshu. In Shikoku and Kyushu 

most prefectures were involved in the 

outbreak.

The 1960 outbreak involved only parts 

of Chubu and Kinki Districts (Table 1, 

Fig. 1). A total of 4,717 cases was reported 

with a morbidity of 1.16%, a mortality of 

0.06% and a case fatality of 5.8%.

As shown in Table 2, in 1959 the disease 

was first recognized in August in Miyazaki 

and Kagoshima Prefectures of Kyushu and 

Kochi Prefecture of Shikoku, and spread 

to the adjoining prefectures. About one 

month later in September the disease began 

to occur in Ibaraki Prefecture of Kanto. 

Cases were initially reported from the rice 

paddy field areas of the Tone River basin 
and the disease spread to the adjoining 

areas in Ibaraki, Chiba and Saitama Pre-

fectures. Some weeks later the outbreak was 

reported in other districts, i.e. Chubu, Kin-

ki and Chugoku. The epidemic lasted for 

2 to 3 months in each prefecture where a 

substantial number of cases occurred, and 

terminated by the end of November in 

most prefectures and in December in some. 

The peak of the outbreak was reached in 

October or November in most prefectures 

and in September in a few southern pre-

fectures. The 1960 outbreak occurred from 

the latter part of September through De-

cember with a peak in October, although 

a few cases were recognized early in Sep-

tember in Aichi Prefecture.

The seasonal incidence and geographical 

distribution of cases suggest a close correla-

tion of the incidence with the climatic 

conditions, hence a possibility of the pres-

ence of arthropod vector.

The disease tended to occur rather spo-

radically. In Mie and Aichi Prefectures 
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Table 1. Reported cases and deaths in the 1959 and 1960 epizootics1

1 Cited from Statistics of Animal Hygiene, 1960, Bureau of Animal Industry, Ministry of Agriculture 

and Forestry, Japan.
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Fig. 1. Morbidity distribution by prefectures in the 1959 and 1960 epizootics.
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Table 2. Reported cases by months and prefectures i
n the 1959 and 1960 epizootics1

1 Cited from Statistics of Animal Hygiene 1960, Bureau of Animal Industry, Ministry of Agriculture 

and Forestry, Japan.
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where the outbreak occurred in both 1959 

and 1960, it was noticed that the animals 

attacked in 1959 escaped from the disease 

in 1960, indicating the development of im-

munity after recovery. In these prefectures 

the beef production was high; a large num-

ber of young cattle were introduced from 

other areas for beef production. Despite of 

the immunity acquired in the 1959 out-

break, this high rate of turnover appears 

to have provided a favorable condition for 

the occurrence of the 1960 outbreak by 

introduction of a considerable number of 

young susceptible animals.
Animals of the Japanese breed for beef 

production showed a higher morbidity than 
those of the Holstein breed, and tended to 

be more severely ill when attacked, indicat-

ing different susceptibilities for the disease 

among different breeds of cattle. Cases were 

found generally in young animals less than 

5 or 6 years of age, although the age dis-

tribution of cases varied from place to 

place. Animals under one year of age 
tended to escape the disease, but in Miya-

zaki and Kagoshima Prefectures some cases 

were reported.

Clinical Observations

The onset of the disease was generally 

abrupt with fever up to about 40 C, which 

lasted for 2 or 3 days but a few cases lasted 

as long as 7 to 10 days and even longer . 
The pyrexia was accompanied by general 

malaise, anorexia, lachrymation , foamy 
salivation, and suspension of rumination . 
At that time or somewhat later congestion 

and edema of the conjunctivae (Plate-

Fig. 1), oral and nasal mucous membranes 

and nasal pad might occur. Leukopenia 

was common. But the disease was usually 

mild and the animals recovered completely 

in 2 or 3 days.

In some cases, congested oral and nasal 

mucous membranes, nasal pad or lips be-

came cyanotic and erosive or ulcerative 

lesions eventually developed; the lesions 

became covered with crusts, which sloughed 

off leaving erosions or shallow ulcerations 

which bled easily (Plate-Fig. 2), but which 

healed soon afterwards. Painful swelling of 

the leg joints was common; in some cases 

erosions or ulcerations developed at the 

coronets crippling the animal. Similar le-

sions were also observed on the udder and/
or vulva.

The most conspicuous symptom was de-

glutitive difficulty which was observed in 
20 to 30% of the affected animals. The 

symptom usually developed 7 to 10 days 

after the onset of the disease when the 

pyrexia and other initial symptoms had 
subsided, but the degenerative process in 

the naso-oral regions might be aggravated. 

In some cases it was observed without any 

prodromal symptoms. The symptom was 
due to severe lesions in the esophagus, 

larynx, pharynx or tongue. Swollen stiff 

tongue protruded and continued to do so 

in some cases (Plate-Fig.3). In animals with 

severe esophageal lesions, water or liquid 

foods poured into the mouth readily went 

down the esophagus when the head was 

kept high, but as soon as the head was 

lowered the contents of the esophagus, 

mixed with some contents of the rumen 

in some occasions, freely flowed out of the 

mouth and nose (Plate-Fig.4). In mild cases 

vomiting was the only symptom suggestive 

of this condition. The difficulty in swallow-

ing led to dehydration and emaciation and 

occasionally to aspiration pneumonia 

which constituted the major causes of death 

of the affected animals. Thirty to 40% of 

the animals with deglutitive difficulty died 

or were slaughtered with no hope of their 

recovery.

Experimental Transmission of 

the Disease to Calves

The disease was readily transmitted to 
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calves by inoculation with clinical ma-

terials from naturally affected cattle, and 

was maintained serially in calves by intra-

venous inoculation with the blood obtained 

at the acute stages of the disease. The 

calves employed were mostly of Japanese 

black breed, a few of Holstein breed, and 

all one year of age except 2 two year old 

calves. Clinical materials from nine natural 

cases, four in 1959 and five in 1960, were 

used and all induced clinical illness. We 

selected two of those for serial passage in 

calves and could establish strains of patho-

genic agent, Kyushu-1 and Ibaraki-5.
Strain Kyushu-1. A specimen of defibri-

nated blood was obtained from a natural 

case in Kagoshima Prefecture, Kyushu. The 

specimen was obtained on the second day 

of illness, September 10, 1959, and was 

shipped by air, frozen with dry ice, to our 

laboratory in Tokyo. Upon arrival 10 ml 

of the specimen diluted tenfold with 

Hanks' solution was injected intravenously 

into calf 106 (Table 3, Fig. 2).

After 5 days of incubation the calf de-

veloped a fever of 40.2 C and remained 

febrile for 3 days. Transient leukopenia 

was observed but no other symptoms.

Defibrinated blood was obtained on the 

second day of fever from the calf, and 

inoculated intravenously into two calves 

100 and 109 in 5 ml amounts. Four days 

later calf 109 developed fever which lasted 

for 2 days, accompanied by leukopenia, 

mild foamy salivation and eye secretion 

(Table 3).
The other calf, No. 100, had a fever 

after 3 days of incubation (Table 3, Fig. 2). 

Fever continued for 3 days and subsided. 

Ten days after inoculation the animal had 

again fever accompanied by conjunctival 

congestion, profuse foamy salivation, slight 

rhinorrhea, diarrhea and reduced appetite. 

The next day deglutitive difficulty was ap-

Calf No. 106 (1st passage) Calf No. 100 (2nd passge)

Fig. 2. Temperature and blood counts in calves infected with strain kyushu-1 .
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parent; water flowed out freely from the 

mouth and nose. The rumen was full of 

gas and feces was mucohemorrhagic. The 

calf rapidly developed dehydration with 

hemoconcentration as high as 1.68•~107 

erythrocytes per mm3. The calf was sacri-

ficed 14 days after inoculation, and showed 

pathologic changes as observed in natural 

cases, which will be discussed later.

Further passages were readily accom-

plished through the 7th passage by intra-

venous inoculation of calves with defibrin-

ated blood drawn at the height of febrile 

reaction. Clinical findings are summarized 

in Table 3. All the animals developed fever 

after 4 to 11 days of incubation and re-

mained febrile for 2 to 4 days. Calf 100 

had recurrence of fever after an initial 

fever for 3 days and developed deglutitive 

difficulty. Inflammation was observed in 

the conjunctivae and oro-nasal mucous 

membranes in 4 calves, and the remaining 

7 calves showed no symptoms other than 

fever. Leukopenia was common.

Strain Ibaraki-5. The clinical material 

employed was obtained from a natural 

case, Ibaraki No. 5, in a 7-year-old cow 

occurring in Ibaraki Prefecture during the 

1959 outbreak. The cow had fever, lachry-

mation, complete inappetence, stomatitis 

and deglutitive difficulty, and died on the 

fifth day of illness, September 20. A pooled 

10% emulsion was prepared with the lungs, 

liver, spleen, kidneys and mesenteric and 

submandibular lymph nodes, and inocu-

lated into calf 107 by ocular instillation 

and rubbing on scarified mucous mem-

branes of the mouth and nose with the un-

diluted material, and by intravenous injec-

tion with 30 ml of the material diluted 

tenfold.

After 6 days of incubation the calf de-

veloped a fever of 39.8 C, lasting for a few 

days. Transient leukopenia was observed 

but no other symptoms (Table 3, Fig. 3). 

Ten ml of defibrinated blood obtained 

Calf No. 107 (1st passage) Calf No. 102 (2nd passage)

Fig. 3. Temperature and blood counts in calves infected with strain Ibaraki-5.
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from the calf at the height of febrile reac-

tion was inoculated intravenously into calf 

102.

As shown in Fig. 3, the calf had a fever 

after 4 days of incubation. Fever remained 

at about 40 C for 2 days and gradually 

declined. Leukopenia was observed but no 

other symptoms. Eleven days after inocula-

tion fever reappeared and two days later 

deglutitive difficulty developed. The calf 

also had congestion of the conjunctival and 

nasal mucous membranes, foamy salivation, 

cough, profuse nasal secretion, complete in-

appetence and bowels full of gas. The calf 

lay down on the floor 16 days after inocu-

lation. Irregular fever continued, the leuko-

cyte count turned to leukocytosis, and the 

calf was severely ill. Animal was treated for 

13 days from 13 days after inoculation by 

intraperitoneal injection of large volumes 

of Ringer's solution supplemented with 

glucose to prevent dehydration and by ad-
ministration of oxytetracycline hydrochlo-

ride (Terramycin) to prevent aspiration 

pneumonia. The calf had irregular fever 
until 21 days after inoculation, and by that 

time the leukocyte count returned to nor-

mal. The deglutitive difficulty was present 

until 20 days after inoculation, the other 

symptoms and signs disappeared and the 

animal recovered completely 23 days after 

inoculation.

Further passages were readily performed 

through the 8th passage. The clinical ob-

servations are summarized in Table 3. 

Fever appeared 4 to 12 days after inocula-

tion and lasted for one to 6 days except 

calf 102 which had recurrence of fever and 

calf 188 which had no fever and nor other 

symptoms. Mild deglutitive difficulty was 

observed in calf 116. Leukopenia was com-

mon, although two calves showed erratic 

leukocyte counts and tended to show 

leukocytosis.

Other experiments. In addition to Kyu-

shu-1 and Ibaraki-5, the disease was suc-

cessfully transmitted to calves from two 

additional cases in 1959 and five cases in 

1960. In each case defibrinated blood was 

inoculated intravenously into a calf. All 

the inoculated calves developed fever and 

transient leukopenia. The calf inoculated 

with the specimen from a 1960 case, Ima-

izumi, in Aichi Prefecture was affected 

more severely than the other calves and 

showed purulent rhinorrhea, foamy saliva-

tion, and anorexia, but recovered without 

developing deglutitive difficulty. When 

sacrificed 24 days after inoculation, how-

ever, the calf had necrotic lesions in the 

mucous membranes of the mouth, eso-

phagus and abomasum, as presented later.

Pathological Observations

Natural cases. A total of 18 cases, 17 in 

1959 and one in 1960, were examined. 

Those were all fatal or severe cases killed 

with no hope for recovery.

As described earlier, the disease began 

with abrupt fever accompanied by malaise, 

anorexia and salivation. At the same time 

or somewhat later, changes in the mucous 

membranes and skin developed. Congestion 

of the conjunctivae, swelling of the eyelids 

and lacrimation were marked; the mucous 

membranes of the mouth, lips, tongue and 

nose, and the skin of the muzzle and coro-

nets were congested and occasionally ero-

sions or ulcerations developed. In these 

lesions epithelial cells showed degenerative 

changes such as vacuolization and nuclear 

disintegration, necrotic masses formed 

crusts and sloughed off leaving erosions or 

ulcerations (Plate-Fig.5). In severe cases 

necrotic areas were extensive, and infiltra-

tion of cells, mostly neutrophils, and pro-

liferation of fibroblasts were observed in 

the ulcerative areas. But the necrotic 

changes were generally superficial and 

readily repaired. In some cases almost re-
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paired epithelia were observed under crusts, 
and congestion, hemorrhage and edema, 

and rarely perivascular cell infiltration 

were observed in the underneath connec-

tive tissues (Plate-Fig.6). No inclusion 

bodies were detected in the epithelial cells.

Similar changes of the mucous membrane 

were frequent in the abomasum, but less 

frequent in the esophagus, rumen, reticu-

lum and omasum. Erosions and ulcerations 

in the abomasum were sometimes associated 

with marked congestion, hemorrhage and 

edema.

The cases examined were all severely 

affected ones and had characteristic lesions 

in the esophagus. Similar lesions were also 

observed in the larynx, pharynx or tongue 

in some cases. The most conspicuous 

change in these organs was degeneration 

and necrosis of the striated muscles (Plate-

Fig.7-9). The process began with loss of 

striation, followed by swelling, hyaline de-

generation, fragmentation, and dissolution 
of the myofibrils. Perimysial cells were 

swollen and hyperplastic, and infiltration 

of neutrophils, lymphocytes and histiocytes 

and proliferation of fibroblasts were pre-

sent. Older lesions tended to show marked 

proliferation of fibroblasts and infiltration 
of lymphocytes and histiocytes (Plate-Fig. 

10), but both newer and older lesions were 

present in some individual cases. In these 
lesions hemorrhages were frequent; in some 

cases marked hemorrhage was observed 

with marked edema. Blood vessels of small 

and intermediate sizes in the hemorrhagic 

lesions showed edematous looseness of the 

wall and hyaline thrombosis (Plate-Fig. 11). 

These changes were also observed in the 

laryngo-pharyngeal and lingual muscula-

tures.

The lesions in muscles impaired the 

function of those organs, resulting in de-

glutitive difficulty which in turn caused 
marked dehydration and emaciation. The 

subcutaneous tissue was severely dry; the 
contents of the rumen, reticulum and oma-

sum lost their water and looked like feces 
in the rectum. Such conditions were more 

or less apparent in all the cases.

Systematic injuries of the circulatory 

system were observed in some fatal cases. 

Marked hemorrhages were found in the 

spleen, endo-, myo- and pericardium, liver, 

bladder, uterus, intestines, lymph nodes, 

etc. The spleen had hemorrhages, severe 

and extensive in some cases, and activation 

of the reticulo-endothelial system. The liver 

showed hemorrhage and focal necrosis, and 

activation of the reticulo-endothelial system 

was slight or absent (Plate-Fig.12). In a 

few cases, focal interstitial nephritis and 

hyaline degeneration of epithelial cells of 

the proximal convoluted tubules were ob-

served. Bronchopneumonia or aspiration 

pneumonia, probably due to secondary bac-

terial invasion, was common; some cases 

without pneumonia had hemorrhagic spots 

or interstitial and lobular emphysema. In 

the central nervous system, congestion, 

slight hemorrhage and perivascular edema 

were observed.

Experimental cases. A total of eight ex-

perimentally infected calves were examined. 
Three calves, Nos. 100, 111, and 202 had 

pathologic lesions indistinguishable from 
those observed in natural cases. The re-

maining five calves showed little pathol-

ogical change.

Calf 100, the calf at the second passage 

of strain Kyushu-1, developed a severe di-

sease with typical deglutitive difficulty 

(Table 3, Fig. 2), and was sacrificed 14 days 
after inoculation. Macroscopic hemorrhage 

and congestion were present in the eso-

phagus. Histologic examination revealed 
marked degeneration of muscles and cell 

proliferation throughout the esophagus, 
larynx and pharynx. The abomasum had 

congestion, erosions and slight ulcerations.
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Calf 111 was also one of the calves em-

ployed for serial passage of strain Kyushu-1 

(Table 3). The calf developed fever, ano-
rexia, lacrimation and soft stool, but rec-

overed soon. Nineteen days after inocula-

tion the calf was killed. Marked cell pro-

liferation with muscular degeneration was 

detected in the esophagus, larynx and 

pharynx. The abomasum had congestion 
and slight erosions.

Calf 202 which was inoculated with 

blood from a 1960 natural cases, Imaizumi, 

developed a rather severe illness but rec-

overed. The calf was killed 24 days after 

inoculation. The larynx, pharynx and the 

adjoining parts of the esophagus had 

hemorrhages and erosions with marked 

necrotic changes of epithelial cells but no 

muscular changes (Plate-Fig.13).

DISCUSSION

In the present study clinical materials 

obtained from natural cases of the disease 

induced a clinical illness when inoculated 

into calves, and the disease was transmitted 

in series to calves by intravenous inocula-

tion of the blood obtained at the height of 

febrile reaction. The disease experimen-

tally induced in calves was clinically and 

pathologically indistinguishable from the 
natural disease. Thus, the artificially inocu-

lated calves developed fever and leuko-

penia. Many of the inoculated calves de-
veloped no other clinical manifestations 

and readily recovered. But some calves 

developed conjunctival congestion with 

lacrimation or congestion of the oro-nasal 

regions with excessive salivation or both, 

as observed in natural cases.

The deglutitive difficulty which was the 

most outstanding clinical feature of the 

natural disease was observed in three of 

the artificial cases, Nos. 100, 102 and 116. 
Calf 100 was autopsied and shown to have 

extensive degeneration of muscles and cell 

proliferation throughout the esophagus, 

larynx and pharynx. Congestion, erosions 

and shallow ulcerations were found in the 

abomasum. These pathological changes are 

similar to those in natural cases. In addi-

tion, similar pathological changes, though 

mild, were observed in the esophagus, 

larynx, pharynx and abomasum of calf 111, 

and hemorrhages and erosions accompanied 

by marked degeneration of epithelial cells 

were found in calf 202, although these two 

calves had no deglutitive difficulty.

These findings strongly suggest that the 

etiologic agent of the disease under study 

was maintained in series in calves. In sub-

sequent studies to be reported elsewhere, 

a virus was isolated in bovine cell cultures 

from the experimentally infected calves as 

well as from cattle with the natural disease, 

and the virus, designated as •gIbaraki vi-

rus•h, was eventually identified as the causa-

tive agent of the disease.

One notices that the disease resembles 

bluetongue in its epidemiologic, clinical 

and pathologic features. The pathologic 

picture of bluetongue in sheep can be con-

fined to the mucous membranes of the 

digestive tract, skeletal musculature and 

vascular system, and lesions essentially con-

sist of hyperemia, edema, hemorrhage, and 

degeneration of the epithelium and mus-

culature [4, 10, 15]. The picture of blue-

tongue in cattle is quite similar except that 

cattle generally suffer only mild infections. 

Sometimes there may be frank symptoms 

and well developed lesions [1-5, 14, 15]. 

These descriptions essentially agree with 

our findings. In our cases muscular de-

generation was principally observed in the 

esophagus, larynx, pharynx or tongue, 

which was also reported by Sugano [20], 

Goto [8, 9] reported degeneration in skele-

tal musculature as well. Bluetongue is 

strictly a seasonal disease, as is the disease 

under study. Evidence leaves little doubt 
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that bluetongue is transmitted by one or 

more insect species, in fact Culicoides 

species were found to be able to transmit 

bluetongue [6, 7, 16, 18]. As presented else-

where, the causative agent of the disease 

under study was also found to resemble 

bluetongue in its biological and physico-

chemical properties.

Mucosal disease of cattle is similar to the 

disease under study in producing erosions 

or ulcerations in the muzzle, mouth, ton-

gue, esophagus, rumen, abomasum and 

small intestines, but differs in producing 

no muscular degeneration. Erosions and 

ulcerations in the Peyer's patches as ob-

served in mucosal disease of cattle was not 

found in our disease. Bovine malignant 

catarrh fever, of which no confirmed cases 

have been reported in Japan, produces 

necrotic stomatitis, pharyngitis, and con-

junctivitis, but differs from our disease in 

producing nonpurulent encephalitis and 

round-cell infiltration in the Glisson's cap-

sule of the liver. Our disease is somewhat 

similar to foot-and-mouth disease and vesi-

cular stomatitis in cattle in producing le-

sions affecting mucous membranes and 

skin, but the lesions of the latter diseases 

consist of vesicles which never appeared in 

our disease.

The disease was once confused with an-

other epizootic disease of cattle which has 

been known as •gbovine epizootic fever•h or 

•g bovine influenza•h [8, 9, 20] in Japan since 

1949 and resembles bovine ephemeral fever 

in Australia and other countries. In the 

1950 and 1951 outbreaks of bovine epi-

zootic fever some cases with deglutitive 

difficulty were observed, and some workers 

thought that this might be a sequela of 

the disease. Controversy whether this con-

dition was caused by bovine epizootic fever 

or had a different etiology continued until 

the studies since 1959 demonstrated clearly 

the etiological distinctness of the two di-

seases [11-13, 17, 19]. It seems most prob-

able that the outbreaks of the two diseases 

were partially overlapped in time and area 

in 1950 and 1951. Serological evidence was 

obtained to support this explanation as 

reported elsewhere. This interpretation is 

also in agreement with the fact that out-

breaks of bovine epizootic fever also occur-

red in 1949, 1955, 1956 and 1958, but no 

cases of deglutitive difficulty were reported.

Bovine epizootic fever, as we know now, 

is clinically and pathologically quite differ-

ent from the disease under study, although 

the differentiation of these two diseases 

may be difficult in the early stages of the 

disease or in mild cases. Bovine epizootic 

fever is characterized by fever of short dura-

tion, respiratory distress, nasopharyngeal 

secretion and lacrimation. Anorexia, de-

creased lactation, joint pain and muscle 

tremor are common and the case fatality is 

low. The constant pathological change is 

catarrhal pneumonitis. Lesions in the eso-

phagus, larynx, pharynx and tongue, and 
in the mucous membrane of the mouth, 

adjacent skin, nose, abomasum etc. as ob-

served in the disease under study, are ab-

sent in bovine epizootic fever. But the 

seasonal and geographical incidences are 

not much different from those of the 

disease under study.
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EXPLANATION OF PLATES

Plate-Fig. 1. Congestion and swelling of the conjunctiva and lacrimation (Natural case).
Plate-Fig. 2. Erosions of the muzzle and nasal mucosa (Natural case).
Plate-Fig. 3. Protruding tongue and foamy salivation (Natural case).
Plate-Fig. 4. Deglutitive difficulty. Water went down the esophagus when the animal's head 

was kept high, but, as soon as the head was lowered , the water flowed out of the mouth 
and nose (Natural case).
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Plate-Fig. 5. Erosion in the mouth. Necrosis of epithelial cells and edema and cell infiltration 

of the underneath connective tissue. •~120 (Natural case).

Plate-Fig. 6. Lesion in the coronet. Crust covering the epithelium and hemorrhages in papillae. 

•~120 (Natural case).

Plate-Fig. 7. Degeneration of striated muscles and hemorrhage in the esophageal muscle tissue. 

•~120 (Natural case).

Plate-Fig. 8. Fresh lesion in the esophageal muscle tissue. Degenerated fasciculi are seen in 

edematous interstitium with mild neutrophil infiltration. •~120 (Natural case).

Plate-Fig. 9. Hyaline degeneration of esophageal muscle. •~320 (Natural case).
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Plate-Fig. 10. Infiltration of lymphocytes and histiocytes and proliferation of fibroblasts in an 

old lesion of the esophageal muscle tissue. •~540 (Natural case).

Plate-Fig. 11. Edematous alteration of arterial wall in the esophagus. •~540 (Natural case).

Plate-Fig. 12. Necrosis in the liver. •~120 (Natural case).

Plate-Fig. 13. Erosion in the esophagus. Necrosis of epithelial cells and infiltration of neutro-

phils. •~120 (Artificial case No. 202).

Plate-Fig. 1, 2 were provided through the courtesy of Dr. T. Nozaki, Chiba Serum Institute, 

Japan.
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