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Table 2. Cases of the leucocytic stage.
|
Case | Autopsy | go. Age Collection |Date of onset Termi- L?itils%ghse()f Remarks
No. o. | (Year) point of disease nation (Day)
1 E 23 | M 1 Hidaka IVl 48 Died 1
2 Pr. 2663 F 6 Ishikari 26/K 48 7 1
3 Pr. 2658 F unknown ” 26/K 48 [Destroyed 2 Virus was isolated.
4 E. 202 F 16 - Sorachi 12/ ’48 Died 3
5 E 28 | M 1 ” 14/K 48 ” 4
6 | Pr.2s42 | M 1 Hidaka 7K 48 ” 4

Note: M=Male, F=Female.
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Table 3. Cases of the transitional stage.
Length
Cﬁ?f A%g%)sy Sex (ﬁgai) Co:)l;c;,;céon %2;2?: %ff Termination dis(fas o Remarks
18ease (D ay)
7 Pr. 2641 M 1 Ishikari 10/KX ’48 Destroyed 2
Pr. 2635 F 4 Hiyama 2/K ’48 Died 3
9 | Pr.2643 | F 3 | Ishikari 14/K 48 | Destroyed 3 | pssociated with in-
10 Pr. 2661 F 6 Sorachi 28/K 48 Died 3 Virus was isolated.
11 Pr. 2661 G 11 Hidaka 4/X ’48 ? 3
12 | Pr. 2668 F 13 ? 29/K 48 3
13 Pr. 3018 F 2 ” 27/WL ’50 Destroyed 3
14 | Pr. 2634 F 2 Oshima 1/K ’48 Died 4
15 | Pr. 2644 ¥ 3 Ishikari 14/ 48 | Destroyed 4
16 Pr. 2648 F 1 Hidaka 12/ ’48 Died 4
17 Pr. 2649 M 13 ? 14/K 48 ? 4 Virus was isolated.
18 Pr. 2654 F 6 Ishikari 19/K ’48 Destroyed 4
19 Pr. 2665 G 8 Hidaka 25/X ’48 Died 4
20 Pr. 2672 F 9 Sorachi 18/X 48 Destroyed 4
21 Pr. 2673 M 1 Tburi 29/ K ’48 Died 4
22 | Pr. 2675 F 16 ” 17/X ’48 4
23 E. 30 F 11 ? 14/K 48 ? 4
24 E. 201 F 8 Ishikari 10/K 750 ? 4
25 E. 208 G 11 Sorachi 21/K ’50 7 4
26 Pr. 2657 F 3 Ishikari 23/K ’48 ”? 5 Virus was isolated.
27 E. 26 |1pown 6 ” 10/K 48 ” 5
28 Pr. 3021 F 2 Tburi 30/Wll ’50 Destroyed 5
29 E 196 |jnowon | 2 Oshima 2/K ’50 Died 5
30 Pr. 2676 F 9 Iburi 20/K 48 Destroyed 6
31 Pr. 2674 F 4 7 5/ K ’48 Died 9

Note: M=DMale, F=Female, G=Gelding.
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Table 4. Cases of the non-leucocytic stage.
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%, Wi 25 i, ATEER Y F = - 1B
w= ) yEGHC X D RS & e b OB
(48%) T Bz &, 455
S h AR e, WX & D¥EsE, BRI
I L O BN b DO TH S & LR ERD
b b,

5 B KON 56 Bl Fic

AL, w2 WGEL e BIE g Sehiik &

PLUTHRMC IS L BE S, L5 b 14
(75 34 48) D EEAARFE YL — 250 N

Twnwb,

95 49 B EA

Ay

#r D

BMOBRAIEY e D 2 & DTEIH X Lz,

: Date of Length
CI%(S)(.B Au&og s Sex (é é‘:’ﬁ-) Corl)loei(r:xttlon Oazzgszf Termination d(i ]s;:a fas o Remarks
ay)
32 | Pr. 2669 F 15 Ishikari 4/X *48 Died 2
33 E. 193 F 1 Iburi 28/Wll ’50 ? 2
34 Pr. 2632 F 11 Ishikari 2/K ’48 Destroyed 5 Virus was isolated.
35 | Pr.2633 | F 1 Shirt | 3o/l 4s | Died 5
36 | Pr. 2637 F 6 Hidaka 6/K 48 Destroyed 5
37 | Pr. 2646 F 10 | Ishikari 13/K 48 Died 5
38 | Pr. 2652 F 3 Sorachi 17/K ’48 Destroyed 5
39 E. 194 M 1 Oshima 25/Vll 50 Died 6
40 E. 195 M 5 Iburi 25150 | 0”7 6
41 Pr. 2636 F 1 Hiyama 3/K 48 o 6
42 Pr. 2645 F 7 Ishikari 12/K ’48 Destroyed 6
43 N. 78 F 11 Tburi 3/K ’48 Died 6
44 E. 33 F 11 Oshima 18/K 48 ” 7
45 Pr. 3019 r 2 Hidaka 23/W ’50 Destroyed 7
46 Pr. 3025 M 2 Sorachi 4/K ’50 » 7
47 | Pr. 2678 F 2 Tburi 12/K 48 Died 8
48 E. 199 F 6 Sorachi 1/K ’50 Destroyed 8
49 E 203 | F 14 ” 2/K 50 | » 8 ?escst‘f";“;feegi;‘_'ith in-
50 | Pr. 2651 F 7 Hidaka /K 48 | ” 9
51 | Pr. 2653 F 1 Tshikari 12/K 48 | Died 9
52 | Pr. 2656 F 3 Hidaka 14/K ’48 i B 9
53 | Pr. 2638 F 3 ” 28/l 48 | Destroyed 12
54 | Pr. 3023 F 2 Shiré;shi 26/¥ll 50 : ” 12
55 N.88 | M 8 | Iburi 17/K 48 | Died 28 | Died of colic in the
. i convalescent stage.
56 Pr. 2650 F 1 Hidaka 11/ 48 ‘ ‘Destroyed 39

Note: F=Female, M=Male.
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Table. 5. Distribution of the malactic foci in the central nervous system.
) Case No.
Region 708 |9 |13/14 1519 |21 (27|28 3138|4550 51|52 54|55
Pallium ® O O
(N. caudatus ORNG) OO0 O O
Putamen @] O] O O O O O
Nuclei . '
< Globus pallidus O
cerebri
Capsula interna O O
N.amygdalae O
(N. anterior thalami ONNe
N. medialis thalami | O | O | O 0|00 O @) )
Dience- . .
. <N. lateralis thalami O O @) @) ®
phalon
N. hypothalamicus | O | O
N. corp. geniculati lat. O
N
Pons O
Medulla spinalis O

_Note :

@ = Malactic focus transformed from focal necrosis.

O =Malactic focus occurred in glial nodules.
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NEURO-HISTOPATHOLOGICAL STUDIES ON EPIDEMIC
EQUINE ENCEPHALOMYELITIS (JAPANESE
EQUINE ENCEPHALITIS).

by

MasanNort Tasima

(From the Laboratory of Veterinary Pathology, Hokkaido University,
Sapporo. Chief: Prof. Dr. S. Yamaciwa).

The severe prevalences of equine encephalomyelitis were observed in Hokkaido from summer to au-
tumn, 1948 and 1950.

The author has histologically investigated the central nervous system of 56 cases, which affected
naturally with the malady during the prevalences. Materials examined are shown in Table 1.

The summarized results obtained are as follows: ‘

(1) Grossly, characteristic changes in the central nervous system were scanty. As main findings,
congestion, petechial hemorrhage and edema were observed in nervous substance and leptomeninges. .
There were formation of “ Druckwulst (Occipital protrusion)” DEXLERs which were morphological change
caused by presumably increasing cerebral pressure in 20 cases and necrotic and malactic focus in 1 each
case respectively. .

(2) Histologic changes in the central nervous system of the entire number studied are comprehended
under the diagnostic name of encephalomyelitis universalis and during the ecarlier stages of the disease
exudative changes are prominent, but in the later stages proliferative processes take over gradually the

former.
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(3) The total cases were classified, according to existence of tissue infiltration of polymorphonuclear
leucocytes and its degree, into the three pathological stages; that is, leucocytic, transitional and non-
leucocytic stages (Tables 2, 3 and 4).

There were the differences to a certain extent among the stages, not only the tissue infiltration of
polymorphonuclear leucocytes but also in occurrence of other inframmatory reactions and its regional dist-
ribution.  These stages are closely related to the length of the disease as shown in Table 6. Namely,
such difference in the nature and the distribution of lesions, it should be ascribed to the time factor and
it is further considered that the severity of the disease or the natural resistance of the individual horse
play also a certain role. )

(4) Polymorphonuclear tissue infiltration were observed in 31 cases (55%). The majority of the
cases (949%) were those which died or were destroyed within fifth day of the contracting disease. ~During
the earlier stage of the disease, polymorphonuclear leucocytes infiltrated diffusely throughout the central
nervous system and disappeared rapidly, then were replaced by proliferative processes especially by the
proliferation of the microglia cells. '

(5) Perivascular cuffs were observed in the whole studied cases. It came to highest degree in

third to fifth day of the disease and infiltrated cells overflowed -frequenﬂy from ROBIN-VIRCHOW’s spaces
into the surrounding parenchyma. Cellular constituents in perivascular cuffs consisted of polymorphonuclear
leucocytes, lymphocytes, lymphoid cells, lymphoblasts, maerophages, plasma cells and eosinophile cells.
Its constitution made discrimination on each case, but as a rule, at the earlier stage numerous polymor-
phonuclear leucocytes were observed and accounted for approximately 50% of the total cells.  Then cells
of the lymphocytic series became gradually to main constituents. The former is apparently hematogenous
and suggested that the majority of the latter should have arisen in that spot.

(6) Moléiagzation of the neuroglia cells was very slight in the earlier stage of contracting disease,
especially in the',fhat which showed heavy infiltration of polymorphonuclear leucocytes. When polymor-
phonuclear leucocytes tend to disappear, these are gradually replaced by both nodular formation and diffuse
proliferation of glia cells. In all cases, microglia cells proliferated most activly and mobilization of
oligodendroglia cells and astrocytes were slight. There was no proliferation of glia fibers. Rod shaped
cells were observed in on and about fourth day of the disease, and as a rule, increased in number with
progress of the disease. Apart from the malactic foci, gitter cells were seldom demonstrated.

(7) Degeneration of the nerve cells was observed in the whole cases studied. Its degree ran usually
parallel with the severi—ty of other inflammatory changes. Acute swelling, severe cell disease, shrinkage,
ishemic cell disease and edematous cell change were distinguished, but of which acute swelling, seemed
to be reversible, was predominant. No inclusion bodies were observed.

(8) Neuronophagia was observed in all cases examined except 2 of leucocytic and 5 of non-leucocytic
stage, but comparing with the number of degenerated nerve cells, it was observed very simply and rarely.
In the earlier stage of the disease the necrotic nerve cells were phagocytosed by polymorphonuclear
leucocytes, and in the later almost exclusively by microglia cells.

(9) With the exception of malactic or necrotic foci, damage of the nerve-fibers was slight. In the
extensive glial nodules and in the periphery of marked perivascular cell infiltration, straggling of the nerve
fibers and slight damages of myelin sheaths were barely demonstrated.

(10) Malactic focus was observed in 18 cases. These cases survived 3 days or longer but one which
was destroyed in the second day of the disease. The foci were devided into 2 types as shown in Table
5. The majority of the foci belonged to those which occurred secondarily in glial nodules. 2 foci
indicated complete softening, but the others were incomplete.

(11) Necrotic focus was observed only in 3 cases. The every foci extended to a wide area, and 2 of
which showed transition to malactic focus. It seems that these necrotic foci were provoked owing to the
functional disturbances in the circulation of blood.

(12) Congestion and hemorrhage were observed in the majority of the cases. Hemorrhage belonged
mainly to the fresh diapedesis, and as a rule, in animals which had short duration of the disease were
severely seen. It is difficult to discriminate the fresh petechial hemorrhages in advanced cases from the
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agonal.

(13) Changes of the vessel walls were scanty, except in the necrotic or malactic foci. Thrombosis
and endophlebitis were exceptive findings. Calcification of the vessel.walls and cholesteatoma apparently
belonged to the spontaneous changes.

(14) Inflammatory changes were seen throughout the central nervous system, especially in the earlier
stage of the disease distributed diffusely in brain and spinal cord. On the contrary, in the advanced cases,
they showed gradually the tendency of localization. In each case, the grey substance was affected more.
than the white. Generally, the regions most severely affected were the thalamus, the cerebral cortex, the
substantia nigra, the basal ganglia and the colliculus. The poné, the medulla oblongata and cerebellar
nucleus showed prominent lesions next to the above mentioned, and were always of low grade in the
spinal cord and the cerebellar cortex. = However, it is improper to regard the regional distribution of
lesions as a distinguished trait, because they were unstable not only in the stages of the disease but also
among the cases. .

(15) The status of regional distribution of lesions suggests that the infectious agent raids into the
brain by means of the blood stream, then disseminates rapidly throughout the central nervous system
through the vascular system and by cerebrospinal fluid, and the difference in the regional distribution of
lesions in so far as Japanese equine encephalitis concern, it is considered that the difference of the angio-
and cytoarchitecture in every region of the central nervous system (Local factors) should hold responsi-
bility rather than come from the property of the virus.

(16) Meningeal infiltration was observed in 48 cases (86%). Its degree was generally lower than
those in the nervous substance, but the severity and the cellular constituents of the meningeal infiltration
run usually parallel with those in the underlying nervous substance except the cerebellar meninges. From
the fact that the meningeal infiltration was already observed in the earlier stage of the disease, it secems
that the meninges are primarily affected together with the nervous substance.

(17) Choroid plexuses showed frequently congestion, edema and slight cell infiltration.

(18) In so far as systematic examination is performed, the hisfologic differential diagnosis of the
changes in the central nervous system between Japanese equine encephalitis and infectious anemia is in
the range of possibility, in conformity with the nature and the regional distribution of lesions. But as
to the case affected with mixed infection of the both maladies, the most cases are presumed containing
the mixture of the changes caused by the both within the very particular case which shows the chara-
cteristic changes in infectious anemia especially the marked perivascular aggregation of cells or the ven-
tricular wall granuloma.

Explanation of Plates.

Plate 1.

Fig. 1. No. 1. (Leucocytic stage). Frontal lobe showing heavy polymorphonuclear tissue infiltration
in cortex. Nissu’s stain. X 288. '

Fig. 2. No. 3 (Leucocytic stage). Anterior horn of spinal cord showing neuronopbagia. The necrotic
nerve cell is crowded with polymorphonuclear leucocytes and microgla cells. Nissi’s stain.
X. 648.

Fig. 3. No. 21 (Transitional stage). Medulla oblongata. Focal proliferation of microglia cells mixed
with numerous fragments of degenerated polymorphonuclear leucocytes. A blood vessel shows
proliferation of wall elements. Nisst’s stain. X 144,

Fig. 4. No. 21 (Transitional stage). Substantia nigra showing pronounced perivascular cuffing, focal
and diffuse glial proliferation. A. few glial nodules are neuronophagia. Nisst’s stain. X72.

Plate 1II.

Fig. 5. No. 12 (Transitional stage). Cerebellar cortex. Glial shrubbery (“Gliastrauchwerk”) which
developed out of periphery of inflammatory vessels in molecular layer and severe cell infilt-
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ration in meninges. NissL’s stain. X 72.

No. 14 (Transitional stage). Caudate nucleus. Marked perivascular cell infiltlation, and vig-
orous proliferation of microglia cells mixed with numerous rod shaped cells in the parenchyma
surrounding. Nissn’s stain. X 72.

No. 12 (Transitional stage). Medulla oblongata. Perivascular cuffing and glial nodules, a few
of which are neuronophagia. Nisst’s stain. X 72.

No. 17 (Transitional stage). Medulla oblongata. Initial stage of neuronophagia. The dege-
nerated nerve cell is surrounded by microglial elements, a part of which has invaded in the
cytoplasm. Nissv’s stain. X 648.

Plate III.

No. 13 (Transitional stage). Frontal lobe. Incomplete necrotic focus.stretehed over all layer
of cortex. Conspicuous scavenging reactions are odserved in the middle layer. Hematoxylin
and eosin stain. X 72.

No. 13 (Transitional stage). Frontal lobe. Similar area to those shown in the figure 9 showing
demyelination in radial network. Black spots in the under half are compound granular cor-
puscles. SpirLMuYER’S stain for myelin sheaths. X 72.

No. 15 (Transitional stage). Lateral thalamic nucleus showing gitter cells in glial nodules.
Nissu’s stain. X 648.

No. 35 (Non-leucocytic stage). Temporal lobe. Numerous rod shaped cells in cortex. Nisst’s
stain. X 144.

Plate IV.

No. 37 (Non-leucocytic stage). Pons showing degeneration of nerve cells. Two nerve cells
showing shadow formation which are simply encircled by microglia cells at the upper left of
the photo. Other two inclined to acute swelling at the under right. Nissi’s stain. X 288.
No. 56 (Non-leucocytic stage). Pons showing shrinkages of nerve cells which are scattered
over the field. Nisst’s stain. X 72.

No. 51 (Non-leucocytic stage). Anterior thalamic nucleus. Demyelination in incomplete mal-
actic focus. SrirLMEYER’S stain for myelin sheaths. X 144.

No. 51 (Non-leucocytic stage). Succeeding section of the figure 15 showing compound granular
corpuscles in incomplete malactic focus. Sudan IIT stain. X 648.

Plate V.

No. 54 (Non-leucocytic stage). Medial thalamic nucleus showing sharply demarcated extensive
nerotic focus which shows status of spongy network of nervous tissue, in the upper of the
photo. Hematoxylin and eosin stain. X 72.

No. 54 (Non-leucocytic stage). Medial thalamic nucleus. Similar area to those shown in-the
figure 17. Demyelination in necrotic focus in the upper of the photo. Nnmerous black spots
in the focus are compound granular corpuscles. SeieLmeyer’s stain for myelin sheaths. X 144.
No. 54 (Non-leucocytic stage). Succeeding section of the figure 18 showing sparseness, fragmen-
tation and crookedness of axis cylinders in the focus. BiruscHowsxy’s silver impregnation

.method for neurofibrils. X 288. "

No. 9 (Transitional stage). Wall of lateral ventricle showing ventricular wall granuloma in
the case associated with infectious anemia. Tissue protrusion newly formed into ventricle.
Nissus’ stain. X 72.
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