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COMPARATIVE PATHOLOGICAL INVESTIGATION ON 
ENCEPHALITIS OF DOMESTIC ANIMALS; 

ESPECIALLY ON THE EOSINOPHILIC ENCEPHALITIS 
OF SWINE AND DISTEMPER ENCEPHALITIS* I. 

Saburo YA)IAGIWA 

Laboratory of Veterinary Pathology, Fac'ulty of Veteri,nary 
Medicine, Hokkaido University, Sapporo, Japan 

(Received for Publication, April 30, 1955) 

What role can comparative pathology play in the investigation of the encepha­

litic disease of domestic animals? The author, at this juncture, wishes to discuss 

this problem centering around the eosinophilic encephalitis of swine (encephalitis 
eosinophilica suis)** and distemper encephalitis. 

Professor 'vV. SPIELMEYER, the author's respected instructor, in some works 
published in the later part of his academic life keenly criticized the tendency 

for some etiologists unjustly to over-emphasize the role of the lesions of central 

nervous system when studying encephalitic disease. The present author considers 

that circumstance is also recognized in our veterinary circle. To cite an example, 
many people are liable to imagine almost reflectively a picture of non-purulent 

encephalitis when they hear the name "virus disease". The author's major reason 
for drafting this report is to inquire into the role of comparative pathology in 

studying the encephalitis of domestic animals. 

The author, therefore, wishes to arrange the results obtained from his obser­

vation of various cases of encephalitis during the past 20-odd years, being guided 

by R. VIRCHOW'S words, "Zwar die Schtldigungen spezifisch sind, nicht aber ihre 
Folgen am Organ", and also wishes to describe in succession the opinions on 

the above problems as entitled. 

1. 

The Sort of Reaction of Glia Cell The sort of reactioa of gIia cell can 

* A special lecture delivered at the 38th Meeting of the Japanese Society of Ve­
terinary Science on September 10, 1954 in Sapporo. 

** Preliminary designation of a characteristic encephalitic disease of swine which 
was experienced by the author and others in Hokkaido and Tohoku districts (TAJIMA, M. 
& S. YAMAGIWA (1950): Jui Chikusan Shimpo (J. Vet. Med.), No. 48,9). Thereafter a 
report was made on the disease which was called "epilepsy of piglet" and similar histo­
logical findings were observed [UEDA, A. (1950): Conference on Veterinary Medicine and 
Zootechny in Obihiro]. The author and co-workers have collected data on many more cases 
of this disease. 
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Diffused proliferation of rod cells was also seen in a few cases of Japanese 

equine encephalitis and rabies in considerably large area within a certain limitation 
(Figs. 3 & 4). 

FIG. 3. JapanesR Equine Encephalit'is 
(Horse) 

Rod cell proliferation in hippo­
campus. E. 203. NISSL. 

FIG. 4. Rabies Encl?-phaNtis (Dog) 

Vigorous proliferation of rod cells 
in cerebral cortex. No. 37. NISSL. 

As one of the modes of glia cell proliferation, the perivascular type is known. 
The author has not yet found the pure form in encephalitis of domestic 

animals. This mode of glhl proliferation is, however, well-known as a character­
istic feature in such diseases as post-vaccinal and post-measled encephalitis (Figs. 
5 & 6). At the focus of glial proliferation as shown by myelin sheath staining, 
the demyelination can be observed, but proliferative change is always more pre­

dominant than the demyelination and some cases are associated with round cell 

infiltration mainly comprising lymphocytes in perivascular lymph space. The 
relation between proliferative change and blood vessels is quite close and it has 
been reported that the sheath-shape proliferative figure of glia cells can be ob­
served on serial sections right at the portion of vascular route. In other words, 

this mode of proJiferation is remarkably different from that of nodular glia-prolifer­
ative focus, to be described below, in the relation between glial focus and blood 
vessel. Concerning the etiology of encephalitis of this type, on conclusive result 
has been obtained. It, however, can be said with some certainty that a sort of 

experimental encephalomyelitis obtained through the studies of KABAT et aI., 
MORGAN and others since the experiments made on monkeys by RIVERS et aI., 

shows considerable similarity to "Impfencephalitis". It is very interesting that 
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FIG. 7, Japanese Equine Encephalitis 
(Horse) 

Patchy proliferation of glia cells 
in thalamic gray matter, Majority 
of glia cells with spherical shape. 
Pro 2644. NISSL. 

FIG. 9. Japanese Equine Encephalitis 
(Horse) 

Nodular foci of glia cell proliferation 
in intumescentia ce1'vicalis of spinal 
cord, Tendency of glia cell to form 
round type. Accompanied by small 
number of polymorphonuclear leu­
cocytes. Pro 2658. NISSL. 

Patchy glia cell proliferation in 
cerebral cortex. Many rod cells 
and their round-shaped types. 
No. 99. NISSL. 

FIG. 10. Japanese Equine Encephalitt's 
(Horse) 

Nodular glia cell focus in 
mesencephalon. Glia cells 
tend to round. Pro 2841. 
NISSL. 

--------,-----------------
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What are now of the most interest are the histological changes in fowl plague 

encephalitis, in other words, multiple nodular glia proliferation; figure 11 shows 

the main features. However, it is limited, in most natural, cases, and the indi­
cation of glia cell proliferation is very slight in the experimental case of initial 

passage and it cannot be proven except in a few cases. Demyelination is also 
proved at the same place of nodular foci in myelin sheath preparation but fatty 

destruction is very slight (Fig. 12). 

FIG. 11. Fowl Plague Encephalitis 
with Passage Virus 

Nodular proliferation of glia cells 
in the gray matter of spinal cord. 
Foci mainly composed of microglia 
cells contain oligodendroglia cells. 
Fairly large number of cells show 
karyorrhexis. D-strain, No. 873. 
NISSL. 

FIG. 12. Fowl Plague Encephalitig 
(Passage Virus) 

Demyelination at the nodular 
glia cell focus in the gray mat­
ter of mesencephalon. Chiba­
strain, Pro 3549. SPIEL MEYER. 

As to listeriosis, it is very hard to point out listeriosis when inflammatory 

changes are severe, but it is possible to identify glia cell proliferation as nodular 
or patchy foci of pure type depending on cases. The author considers it is worth­

while to draw attention because this lesion is attributed to bacilli (Figs. 13 & 14). 
The above mentioned facts remind the author of the state of affairs which 

is experienced in the case of sepsis and endocarditis in the materials in human 

medicine. 
b) The Case of Mild Glia Cell Reaction First, hog cholera and rinderpest 

encephalitis can be used for comparison. Among other things, glia cell reaction 

including other inflammatory changes shows extreme weakness in the brain of 

---------- - - - - - 1 T 
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put rinderpest in the same category with encephalitic disease. On the contrary, 
hog cnolera:l) duly belongs to the encephalitic disease. However, amongst the 

inflammatory changes, it can hardly be said that glia cell reaction is predomi­
nant. It is not always easy to observe pure nodular foci by microscopy (Fig. 16). 

The following are the findings on Newcastle disease. The author has previ­
ously stated that glia cell reaction is remarkably rare in field cases, also in the 
experimental case at the initial passage stage of fowl plague and that, in respect 

FIG. 17. NewcafCItle Disease Ence­

phalitis (Passage Virus) 

Nodular glia focus in mesen­
cephalon. Proliferated cells 
tend to round. Phi-strain, No. 
1155. NISSL. 

to neurohistological changes, Newcastle di-

sease is similar to fowl plague. According 

to the writer's experience, nodular foci which 
can be seen as typical in the fowl plague 

brain are exceptionally and very seldom ob­
served and in addition the author was im­

pressed that the most of the glia cell foci 

proved in those extremely few ceses are poor 
(Fig. 17, cf. Fig. 11). At any rate, the author 
considers it noteworthy that the occurrence 

of glia cell reaction is one of the discrep­

ancies of histological changes of central nerv­
ous system in the two similar infectious dis­

eases. As to Newcastle disease, having no 
experience on the field case, the difference 
is not too clear to the author. Attention is 
drawn however to the fact that there plainly 

exists a remarkable pathological difference 
between the field case and experimental case 

inoculated with passage virus at least in the 

case of fowl plague. 

Rabies is considered to offer evidences similar to those above-mentioned.4 ,5) 

As has been previously described, it is commonly known that most occurrences 
of glia cell reaction in the case of field rabies are recognized in the form of 
conspicuous patchy foci together with other inflammatory changes. But, contrary 
to the foregoing explanation, there is a wide difference in the one or two cases 

reported in literature, the findings of the author which were obtained in dead 
cases with paralytic symptoms resulting from vaccination and experimental cases 

inoculated with fixed rabies virus (dogs and calves). In other words, while in­

flammatory changes other than glia cell reaction are not worth consideration, glia 
cell reaction is also weak and it remains as much as can be done to point out 

minute nodular foci with difficulty (Figs. 18 & 19). 

------ - --- - -- -------------- f 
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FIG. 20 b. Canine Brain with FIG. 21. Brain with Parasites 
Parasites (Sheep) 

Accumulation of parasites in cer­
ebral cortex without histological 
reaction. 18/29 (For3chungsanstalt 
flir Psychiatrie in Mlinchen). H.-E. 

FIG. 22. Canine Contagious 
Hepatitis (H. c. c.) 

Nuclear inclusion body in an endo­
thelial cell of blood capillary in 
cerebral tissue. Inclusion body is 
lightly acidophilic and irregularly 
elliotic. Pro 3224. H.-E. 

Nodular glia cell focus in the 
interior portion of cerebral 
cortex. Pro 3485. H. -E. 

FIG. 23. H. c. C. 

Nodular glia cell focus in 
the gray matter of spinal 
cord. Pro 3224. H.-E. 
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FIG. 29. Poliomyelitis anterior 
(Experimental Monkey Case) 

Polymorphonuclear leucocyte 
emigration in the anterior horn 
of spinal cord. Accompanied by 
glia cell proliferation and neu­
ronophagia. 352/32 (Forschungs­
anstalt flir Psychiatrie). NISSL. 

YAMAGIWA, S. 

garded as one of the histological changes 
based upon virus infection. 

Now, quoting purulent encephalitis, the 
author would give a short explanation of 
leucocyte emigration in listeriosis.1

:!-H) He 

. has already explained how the participation 

of glia cell reaction in listeriosis and the 

emigration of leucocytes in listeriosis con­
tributed greatly to forming essentially im­

portant tissue figure. It should not be over­
looked that the emigration of leucocytes 
always participates in the changes exclu­
sively without there being any rise or fall 

in their emigration which would correspond 
to the course of the changes as seen in in­
oculated case with rabies fixed virus (Fig. 30). 

Vascular cell infiltration is the next 
topic which comes up for discusssion. This 

is the lesion formed by locally proliferated 

FIG. 30. Listeriosi'J Encephalitis 
(Goat) 

mesodermal cells and emigrated cells in 
vascular wall, perivascular lymph space and 
surrounding brain substance. It is common 

for the lesion to be formed regardless of 

the kind and size of blood vessel. It is well 
known that the histological ,change of this 

type, due to the fact that this change plays 

the main role in mesodermal reaction in 

many kinds of encephalitic diseases of do­
mestic animals, has been considered impor­

tant in the pathological diagnosis. How­

ever, in the animal inoculated by the pas­
sage virus of fowl plague and rabies fixed 

virus, this pathological change is either very 
slight or undiscernible under the microscope, 

and as already mentioned, it is the glia cell 

reaction that leads to the mesodermal reac­
tion (Fig. 31). As to encephalitic disease 

Emigration of polymorphonuclear 
leucocytes into nerve tissue in 
mesencephalon with mild proli­
feration of glia cell. Pro 2670. 
NISSL. 

, ) 
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As the encephalitic disease of domestic animals in which cerebral lesion is 

fairly severe and which especially accompanies the perivascular cell infiltration, 
there are the Japanese equine encephalitis and field case of rabies. Due to the 

fact that the participation of glia cell reaction in focus formation is seen in many 
cases among them, histopathological findings are likely to cause remarkable com­

plication. Ho,yever, the monotonic histopathological changes are also sometimes 

encountered depending on examined case or locality of foci (Fig. 36). The cells 
which infiltrated periv3.sclllarly mainly consist of lymphocytes, phs!11a cells and 

large mononuclear cells but the remarkable participation of polymorphonuclear 
leucocytes has been seen in the leucocytic stage of the j3.panese equine enceph­

alitis and rabies (Figs. 37 & 38). The emigmtion of infiltrated cell into tissue, 

FIG. 38. Japanese Equine FIG. 39. Ra?ies Encephalitis 
Encephalitis (Horse) (Dog) 

Vascular cell infiltration in medulla 
oblongata. Emigration of lympho­
cytes and plasma cells surrounding 
a small blood vessel. Pro 2668. 
NISSL. 

Vascular cell infiiltration in medulla 
,oblongata. Many polymorphonuclear 
leucocytes in perivascular lymph 
space and surrounding tissue. No. 37. 
NISSL. 

as has already been described by TAJIMA on the Japanese equine encephalitis, is 
Seen around the fine blooo vessels 'of the gray matter on a small scale. It is 

normally hard to recognize an example in which infiltrated cells emigrate into 

nerve tissue in the case of a relatively large diameter artery which goes through 

white matter despite the fact that the perivascular lymph space is remarkably 
dilated by the infiltrated cells (Fig. 39). In order to explain the above description, 

the author here introduces a preparation of Borna disease which is a similar 
infectious disease (Fig. 40). This preparation is one of two cases supplied by Prof. 

---- --------.,--
































