
Histopathologic Changes in Virus Enteritis
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The histopathologic changes of virus
enteritis of mink (VEM) were first
described by Schofield (1) in 1949. He
described a pronounced swelling or
"ballooning" of some of the epithelial
cells lining the crypts of the small
intestine as characteristic of the dis-
ease.
The clinical similarity of virus ente-

ritis of cats (VEF) and VEM cannot
be denied (2, 3). Since the first cases
of VEM were seen there have been
attempts to demonstrate a relationship
between the two diseases.
An aid in the diagnosis of VEF are

the typical granular intranuclear in-
clusions in the epithelial cells of the
intestinal mucosa described by Lucas
and Riser (4). They state that in-
clusions of VEF appear in the intesti-
nal epithelium 6 days after exposure
and then quickly disappear.
Smith (5) states that he has observed

intranuclear inclusion bodies in the epi-
thelial cells lining the crypts of the
intestines of mink dead of VEM.

Certain basic information concerning
morphology, location and staining char-
acteristics of the inclusion bodies found
in VEM is needed. The significance of
the swelling of the epithelial cells lining
the crypts of the small intestine also
warrants attention.

MATERIALS AND METHODS

The tissues described in this paper
were taken from 6 mink exposed to
VEM and from 5 mink exposed to VEF.
The tissues were collected 6 to 7 days
after exposure to the viruses. The overt
signs of disease such as anorexia, diar-
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rhea and intestinal casts were usually
pronounced at this time.

All tissues were fixed in Zenker's
fluid for 12 to 18 hours before imbed-
ding and sectioning using the paraffin
method. The basic stain employed was
Harris hematoxylin and eosin B (H&E).
Feulgen's stain (6) and Shore stain (7)
were also used on some sections.

Sections of intestine, liver, spleen,
lymph node, bladder and trachea from
mink infected with VEM were exam-
ined. Sections of intestine from mink
infected with VEF were also studied.
When inclusion bodies were found in

a H & E section, serial sections were
then stained with Feulgen and Shore
stains.

OBSERVATIONS
A pronounced swelling of some of

the epithelial cells lining the crypts of
the small intestine was seen in mink
infected with VEM (figure 1). Many
of these swollen cells were desquamated
and could be found on the surface of
the mucosa.

In addition, sections of small intes-
tine also showed marked congestion,
superficial necrosis and fibrin deposits
on the surface of the mucosa. None of
the other tissues examined presented
any consistent changes.

Sections of small intestine from mink
infected with VEF showed the same
general inflammatory reaction. Fibrin
deposits and swelling of the epithelial
cells lining the crypts were not found.
Of all the tissues studied, inclusion

bodies were found only in the small
intestine of mink infected with VEM.
Mink infected with VEF did not show
any inclusion bodies.
Two types of inclusion bodies were

found. The first type was found in the
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Fig. 1. Section of proximal small intestine showing pronounced swelling of some of the epithelial cells lining
the crypts (arrows). H. & E stain; x 600.

Fig. 2. Intracytoplasmic inclusion bodies (arrows) in one of the swollen epithelial cells lining the crypts of the
proximal small intestine. H. & E stain; x 1500.
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cytoplasm of the swollen epithelial cells
lining the crypts of the proximal small
intestine. These were rather large homo-
geneous masses occurring often 2 or 3
to a cell (figure 2). In H & E sections,
they were magenta and often had a
surrounding halo. They stained poorly
with Shore stain, being light red-brown
in color and were Feulgen negative.
The second type of inclusion appeared

as a granular intranuclear body in the
epithelial cells of the mucosa of the
proximal small intestine (figure 3).
These nuclei showed margination of the
chromatin and the inclusions were ma-
genta in H & E sections. The inclusions
appeared deep red-brown with Shore
stain and were Feulgen negative.

DISCUSSION AND CONCLUSIONS

The swelling of some of the epithelial
cells lining the crypts of the small intes-
tine was seen only in mink infected

with VEM and not those infected with
VEF. This histopathologic change,
therefore, appears to be characteristic
of VEM.

Since inclusion bodies can be found
both in the cytoplasm and in the nuclei
of the epithelial cells of the mucosa of
the small intestine, they can be used
as a diagnostic aid in VEM. They did
not occur in mink infected with VEF.

SUMMARY
Using hematoxylin and eosin, Shore

and Feulgen stains, sections of intes-
tine, liver, spleen, lymph node, lung,
bladder and trachea from mink infected
with virus enteritis of mink (VEM)
were examined. Sections of intestine
from mink infected with virus enteritis
of cats (VEF) were also examined.
A pronounced swelling of some of

the epithelial cells lining the crypts of
the small intestine was seen in mink

Fig. 3. Intranuclear inclusion body (arrow) in the epithe lium of the mucosa of the proximal small intestine. H
E stain; x 1500.
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infected with VEM, but not those
infected with VEF.

Inclusion bodies were found only in
the epithelial cells of the mucosa of
the small intestine of mink infected
with VEM. Of two types seen, one was
found in the cytoplasm of the swollen
epithelial cells. The second type was a
granular intranuclear inclusion found
in non-swollen epithelial cells.

It was concluded that these inclusion
bodies could serve as a diagnostic aid
in VEM.

RESUME

Les auteurs ont etudie, a l'aide de la
coloration par l'h6matoxyline et l'eosine
et celles de Shore et de Feulgen, des
coupes d'intestin, de foie, de rate, de
ganglion lymphatique, de poumon, de
vessie et de trach6e de visons infect6s
avec le virus de l'enterite du vison
(VEM). Ils ont aussi examine des cou-
pes de l'intestin de visons infectes avec
le virus de l'enterite feline (VEF).
Une turgescence tres prononcee de

quelques cellules epith6liales tapissant
les cryptes de l'intestin grele a ete
observee chez le vison infecte avec le
virus de l'enterite du vison mais non
chez ceux infectes avec le virus de
l'enterite feline.
Des corps d'inclusions ont ete trouv6s

seulement dans les cellules epitheliales
de la muqueuse de l'intestin grele chez
les visons infectes avec le virus de
l'enterite du vison. Deux types ont ete
reconnus: un a ete trouve dans le cyto-
plasme des cellules epitheliales turges-

centes; l'autre, etait une inclusion gra-
nuleuse intranucleaire trouvee dans les
cellules non tum6fiees.

Les auteurs concluent que ces corps
d'inclusions peuvent servir d'adjuvant
au diagnostic de l'ent6rite a virus du
vison.

ABSTRACT

Histopathological changes found in
mink infected with virus enteritis of
mink (VEM) and virus enteritis of
cats (VEF) are described. In addition
to the general inflammatory reaction
produced in the small intestine by both
viruses, there was a swelling of some
epithelial cells lining the crypts in
VEM. Intranuclear and intracytoplasmic
inclusion bodies were found in the
epithelial cells of the intestines of
mink infected with VEM, but not
with VEF.
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Mort du Doyon Des M6decins Vet6rinoires
Le doyen des Medecins veterinaires

de la province de Quebec, le Dr Paul
Corbeil, vient de s'eteindre a Longueuil,
apres une vie extremement active. Ne
a Montreal, le ler janvier 1876, il fit
ses etudes au Mnt Saint-Louis et s'ins-
crivit, en 1892, a l'Ecole de Medecine
v'trinaire francaise de Montreal, d'ou
il termina, en 1895. II s'installa imme-
diatement en clientele et ouvrit un h6-
pital rue Saint-Laurent, entre les rues

Duluth et Rachel, a Montreal. II fut
pendant 35 ans m6decin veterinaire pour
le departement des incendies et de la
police de Montreal. Pensionne de la cite
de Montreal, il se retire ensuite a Lon-
gueuil et exerga sa profession jusqu'&
sa mort. II laisse dans le deuil son
epouse, nee Maria Durand, et une fille
Berthe.

Decede dimanche le 7 juin, ses fune-
railles eurent lieu a Longueuil le 10.


