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Abstract: The gross and histopathologic lesions of three captive sika deer (Census

mzippomz) with malignant catarrhal fever are described. Lesions included those of the
head and eye form and the more commonly described peracute form. One deer
had been exposed to a wildebeeste (Connoclzaeles gnou) and the other two to do-
mestic sheep.

INTRODUCTION

Malignant catarrhal fever (MCF) is a
well-documented viral disease of cattle
and other domestic ruminants around the
world.’ The first report among cervids in
North America was made by Clark et

al.’ in axis deer (Axis axis) in Texas in
1970. Later, Wyand et al.’t documented
the disease in captive white-tailed deer
(Odocoileus vinginianus) in New Jersey
in 1971. The most recent report was by
Pierson et al.’ in captive mule deer (Odo-

coileus Izemionus) in Colorado in 1974.

CASE HISTORIES

Case 1

On 28 March, 1973, three Dybowski
sika deer (Census nippomz izontulonurn)
were shipped from a zoo in Frankfurt,
Germany and placed in quarantine facili-
ties in Quebec, Canada. A South African
wildebeeste (Connoclzaetes gnou) accom-
panied the deer on the aircraft from
Germany. At the quarantine station they
were housed in separate pens of the same
barn and all had the same attendant. On
28 April, a 1-year-old female was ob-
served to be thin, shivering and anorectic.
The next day she was administered 400
mg. oxytetracycline rn intramuscularly

(I.M.). Although she remained anorectic,
shivering ceased in 24 hrs. All deer were
released from quarantine and shipped to
the Metro Toronto Zoo, arriving the
night of 30 April. She appeared de-
pressed and had red urine, but her stool
was firm and she would eat periodically.
On 1 May, she died, 24 hrs after ar-
rival. The remaining two deer died with
similar clinical signs within 8 weeks.

Cases 2 and 3

Four Japanese sika deer (Cenvus nip-

pomi) were placed on an 8 ha. wooded
area surrounded by chain-link fence on
a hobby farm near London, Ontario in
September, 1974. A 2-year-old male was
observed lethargic on 18 January, 1975.
If disturbed, the animal would tremble
and fall. His condition did not improve
and he was found dead on the morning
of 22 January. Another 2-year-old male
Japanese sika deer was found dead on
the same morning, but no sign of illness
was observed prior to death. The remain-
ing two deer appeared to be unaffected.

Lambs had been on this farm since the
spring of 1974. Sheep had been on the
adjoining farm for several years. Direct
contact with both flocks of sheep was
possible.
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MATERIALS AND METHODS

At necropsy, tissue specimens were
fixed in 10% neutral buffered formalin,
embedded in paraffin, sectioned at 5 �sm
and stained with hematoxylin and eosin.
Tissues from deer 2 and 3 were collected
for bacteriologic examination. Samples of
spleen, lymph node and brain from the
same were frozen and stored at -20 C.
Virus isolation in bovine thyroid cell cul-
tures” was attempted using ground
spleen from deer 3. In addition, the
ground spleen from deer 3 was diluted
in Hank’s balanced salt solution’ and 10
ml of a 10% suspension was injected
I.M. into a captive white-tailed deer.
Every day for a month, rectal tempera-
tures were taken and the deer was ob-
served for signs of clinical illness.

RESULTS

Microbiologic and Experimental Transmissions

No pathogenic bacteria was cultured
and no virus was isolated using the tech-
niques described. The experimental deer
appeared clinically unaffected and rectal
temperatures were within normal limits
throughout the period of observation.

Necropsy Findings

Numerous erosions were present on the
outer and inner surfaces of the lip and
gingiva of deer I. The hard and soft
palates had 5-10 mm ulcers. Peripheral
lymph nodes were enlarged, soft and
hemorrhagic and mesenteric lymph nodes
were enlarged. The urinary bladder mu-
cosa contained numerous 1-3 mm hemor-
rhagic foci. The gastrointestinal (G.I.)
tract contained no grossly visible lesions.

No oral lesions were present in deer
2 and 3. In deer 2, a generalized lymph-
adenopathy and hemorrhages were pre-
sent in the conjunctiva, submucosa of the
small and large intestines and in the pa-
renchyma of both testicles. In deer 3,
submucosal and/or subserosal hemor-
rhages were present in rumen, reticulum,
small and large intestines and liver.
Spleens were extremely congested in
deer 2 and 3.

Histopathological Findings

Microscopic lesions were most pro-
nounced in deer 1. A widely disseminated
vasculitis involved small- and medium-
sized arteries and veins throughout the
brain, leptomeninges, lung, spleen, lymph
nodes, urinary bladder, hard and soft
palates and skin. Vasculitis with associa-
ted thrombi-involved vessels was in the
lamina propria of the hard and soft pal-
ates and skin. Overlying epithelia often
was necrotic. Necrosis also was observed
in the germinal centers of the lymph
nodes and focally in the adrenal cortex.
The vasculitis was characterized by infil-
tration of lymphoid cells into tunica mus-
cularis and adventitia (Figure 1). Pen-
vascular cuffs of lymphoid cells were

common.

A necrotizing vasculitis, generally in-
volving the full thickness of vessel walls
of the lung and lymph nodes and fibni-
noid degeneration of vessel walls of the

FIGURE 1. Arteriole in lung of case 1 demon-

strating infiltration of lymphoid cells in tunica

muscularis and adventitia. H&E stain X 252.
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abomasum and brain were the most pro-
minent lesions observed in deer 2. Pen-
vascular lymphoid cell infiltration was
evident in the leptomeninges. There were
also massive hemorrhages into the intra-
tubular spaces of both testicles.

Deer 1 and 2 also had multi-focal,
mononuclear cell accumulations in the
cortices of the kidneys and in the portal
triads of the liver as well as a bilateral,
non-suppurative, panophthalmitis. The
ophthalmitis was characterized by lym-
phoid cell cuffs surrounding vessels of
the episclera, ciliary body, choroid and
retina. Ocular involvement in deer 1 ap-
peared more severe and included perivas-
cular lymphoid cell cuffs of optic nerve
vessels and a modest lymphoid cell in-
filtrate into the substantia propnia of the
cornea.

Lesions in deer 3 were characterized
by diffuse hemorrhages in the lamina
propnia, submucosa and tunica muscula-
nis of the rumen, reticulum, omasum,
small and large intestines, and in the
parenchyma of the lung and liver. In
addition, there was an acute vasculitis
with fibrinoid changes in the muscularis
of small- and medium-sized arterioles of
the brain and leptomeninges. Focal lym-
phoid cell accumulations were observed
around arterioles of the renal cortices.
Lymph nodes had extensive hyperplasia
of lymphoid elements. Vascular throm-
bosis was not observed in any of the
tissues examined, nor were any ocular
lesions seen.

The spleens of deer 2 and 3 were en-
gorged with erythrocytes and splenic fol-
licles were depleted of lymphocytes.

DISCUSSION

The gross and histopathologic lesions
described in cases 1 and 2 are compar-
ab’e with those reported previously for
MCF in deer.”#{176} In case 3, although
the disease was characterized by gener-
alized hemorrhages, the prominent lesion
was hemorrhages of the G.I. tract, lung
and liver, and the presence of vasculitis
and fibrinoid changes of arterioles of the
brain and leptomeninges. The absence of
vascular thrombosis in any tissue was
considered to be more indicative of per-

acute MCF than any of the other known
viral diseases of deer. In addition, the
presence of severe vasculitis and/or fib-
ninoid necrosis of arterioles of several
tissues including brain are considered by
some to be pathognomonic for the histo-
pathologic diagnosis of MCF.5

The differential diagnosis of MCF in
other cervids has been reviewed.’4”1
However, the history of recent importa-
tion and the grossly visible oral lesion
in case 1, and the hemorrhagic nature
of the disease in the other two cases
suggested that foot and mouth disease
(FMD), epizootic hemorrhagic disease
(EHD) and bluetongue (BT) should be
considered.

Ulceration and necrosis of the mouth,
feet and rumen have been reported in
deer with FMD,4” but vasculitis is not
a feature of FMD.”5

The gross and histopathologic lesions
of EHD and BT are nearly identical in
deer and consist grossly of diffuse hemor-
rhages, and microscopically, of endothe-
hal swelling and hyperplasia, accom-
panied by thrombosis of small blood ves-
sels.” Perivascular cuffing is also de-
scribed in the central nervous system.”
The generalized vascuhitis of MCF is
more pronounced and fibninoid changes
of arteniolar walls is not a feature of
EHD and BT.”

Grossly visible ocular lesions were not
seen in deer 1, but the distribution of
other lesions and the microscopically vis-
ible ocular, oral and cutaneous lesions
were similar to those seen by Huck et

al.’ who characterized their cases as the
head and eye form of MCF. The hemor-
rhages seen throughout the G.I. tract in
deer 3 resembled changes seen in deer
and cattle in the peracute form of the
disease.” Gross and histopathologic le-
sions described for deer 2 are interme-
diate in both severity and distribution.

MCF has been successfully transmit-
ted from deer to experimental animals
by parenteral inoculation of infected
blood or tissue homogenates.4 Freezing
tissues from these deer would certainly
have destroyed the fragile, cell-associated,
herpesvirus,4” and would have accoun-
ted for our failure to culture or transmit
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this agent. Even so, freezing would not Afnica.s7,s It has been postulated that
have destroyed the viruses of EHD or nasal shedding of MCF virus from wilde-

or prevented transmission of either beeste, under stress, may be the method
of these two diseases. This was not con- of natural transmission of virus between
ciusive evidence of their absence but was wildebeeste and from wildebeeste to cat-
contributory to their exclusion as the eti- tIe.’’ Circumstantial evidence of a simi-
ology of the subject disease. lan roe for sheep often has been pre-

Wildebeeste have been shown to be sented, but conclusive experimental proof

inappanent carriers of the MCF virus in has consistently evaded workers.”
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