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CASE | - 01-7164 (AFIP 2839250)

Signalment: Two-year-old, doe, Nubian goat
History: Acute onset of mastitis followed by death within 24 hours.

Gross Pathology: The right half of the udder was dark red/black and exuded watery
red fluid from the cut surface.

Laboratory Results: Culture of the mammary gland yielded Bacillus cereus.

Contributor’s Morphologic Diagnosis: Necrotizing mastitis, peracute, diffuse,
severe, with bacilli. Etiology: Bacillus cereus

Contributor’s Comment: There is diffuse necrosis of mammary gland acini and septal
tissue with colonization by Gram-positive, spore-forming bacilli. There is widespread
lobular hemorrhage. Inflammatory infiltrates consist of a few degenerating neutrophils
within lobules and interstitium.

Mastitis in small ruminants has been divided into four categories: 1) small fibrotic
lesions in the udder with normal secretions (a chronic lesion), 2) extensive fibrosis of the
udder with normal to purulent milk or no milk due to teat obstruction (also a chronic
lesion), 3) extensive swelling of the udder with white to serum-like or purulent milk (an
acute lesion), and 4) peracute mastitis characterized by complete udder involvement
with severe inflammation and serum-like secretions that contain variable amounts of
fibrin and purulent material. This case fits the peracute category. Peracute mastitis
occurs most often in the period from lambing/kidding until 2-4 weeks post-partum.

There is another spike in incidence just after weaning. Clinical signs include fever and
depression, followed by hypothermia, dehydration, anorexia and a swollen, discolored
(often purple) gland. Case fatality rates are high, often reaching 30-40%. In sheep and
goats, Staphylococcus aureus is the most common isolate, with occasional isolates of
Mannheimia sp., Pseudomonas aeruginosa and coliforms.
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Bacillus cereus is a motile, aerobic or facultative anaerobic, spore-forming,
Gram-positive or Gram-variable bacillus. It is a widespread, ubiquitous soil organism.
The organism is an opportunistic pathogen well recognized as a cause of human food-
borne illness, but also causes a wide range of other illnesses in man. These include
skin and joint infections, meningitis, septicemia, pneumonia, endocarditis and
intraocular infections. It produces a variety of toxins including enterotoxin, hemolysin,
phospholipase C, and the emetic toxin. The necrotizing enterotoxin has been proposed
as the major virulence factor in non-gastrointestinal lesions. The hemolysins and
phospholipases are thought to contribute to tissue injury. Various host factors are
thought to play a role in infections by the organism. These include immunosuppression,
indwelling catheters or implants and intravenous drug use.

Bacillus cereus is a sporadic cause of bovine mastitis. In the cow, the organism
causes an acute gangrenous mastitis. The gross and microscopic lesions resemble
those illustrated in the present case. The cause of the infection was associated with
teat injury, teat surgery, teat dilation or intra-mammary infusion. In one case, the
infusion was contaminated with Bacillus cereus. This goat had no history of mammary
gland treatment prior to the onset of the infection.

AFIP Diagnosis: Mammary gland: Mastitis, necrotizing, peracute, diffuse, severe, with
hemorrhage, edema, and bacilli, Nubian goat, caprine.

Conference Comment: The contributor has provided a concise summary of caprine
mastitis caused by Bacillus cereus. Conference participants considered other causes of
caprine mastitis, including avocado leaf toxicity (Persea americana), Escherichia coli,
and Staphylococcus aureus.

Contributor: Arizona Veterinary Diagnostic Laboratory, 2831 N. Freeway, Tucson, AZ
85705
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CASE Il - 02-2965 (AFIP 2839957)

Signalment: 12-year-old, spayed female, Rottweiler-Shepherd dog.
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History: Intermittent diarrhea and vomiting.

Gross Pathology: Numerous (over 40), firm, off-white nodules, varying in size from 0.5
to 1 cm in diameter were located in the serosa of the small intestine, at the site of the
mesenteric attachment. These nodules were more prominent and numerous in the
upper small intestine compared to the lower small intestine. In the affected areas, 2-3
mm in diameter nodules followed the tracts of the mesenteric lymphatic vessels, which
were markedly thickened. A few nodules measuring up to 2 mm in diameter were
located in the serosal surface of the duodenum. The wall of the small intestine was
thickened (1.5 to 2 times normal) and cut surfaces revealed a thickened, off-white
mucosa. The cortical area of both kidneys had irregularly-shaped, off-white to pale
yellow areas of depression measuring up to 1cm in greatest dimension.

Laboratory Results: None

Contributor’s Morphologic Diagnoses:
1. Intestinal lymphangiectasia and severe multifocal granulomatous lymphangitis.
2. Membranous glomerulopathy, renal infarcts and chronic interstitial nephritis.

Contributor’s Comment: This section of duodenum is characterized by marked
dilation of lacteals at the tip of the villi. Villi are hypercellular, often fused and eroded.
Hypercellularity is due to infiltration by lymphocytes, plasma cells and fewer numbers of
neutrophils. A few eosinophils are seen in the deep mucosa. Multifocal to coalescent
areas of inflammatory cell infiltration (macrophages with foamy cytoplasm, lymphocytes
and plasma cells) are located in the muscularis externa and serosa layers, and extend
into the mesentery. In the center of some of these areas, the lumen of lymphatic
vessels is identified. Mesenteric lymphatic vessels are markedly dilated and
surrounded by a prominent inflammatory infiltrate composed of macrophages,
lymphocytes, plasma cells and neutrophils. Macrophages often contain foamy, pale
basophilic material within the cytoplasm. Amorphous eosinophilic and pale amphophilic
material is seen within the lumen of these lymphatics.

In this section of kidney, in addition to focal areas of cortical fibrosis, (interpreted
as healed infarcts) and interstitial inflammation, glomerular changes are detected.
These changes are prominent near the infarct and consist of hyaline thickening of
Bowman's capsule and occasional periglomerular fibrosis, thickening of glomerular
mesangia, reduction in size and sclerosis of glomerular tufts.

Intestinal granulomatous lymphangitis and lymphangiectasia have been
described in dogs. The pathogenesis of these lesions is unclear. It has been
suggested that primary lymphangiectasia can lead to leakage of lipid-rich lymph
resulting in inflammatory response. A relationship between protein-losing enteropathy
and protein losing nephropathy has been described in Soft Coated Wheaten Terriers
and Basenjis. Proposed mechanisms linking the intestine and kidney lesions include: 1)
immunoregulatory dysfunction, 2) altered response to an environmental trigger due to
intolerance or cross- reaction with endogenous epitopes, 3) ultrastructural or
developmental defect of lymphatics, vasculature, epithelia, and/or basement membrane.
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AFIP Diagnoses:

1. Small intestine and mesentery: Lymphangitis, lipogranulomatous, multifocal,
moderate, with lymphangiectasia, Rottweiler-Shepherd cross, canine.

2. Kidney: Fibrosis, focally extensive, moderate, with tubular loss, stromal collapse,
glomerulosclerosis, and multifocal lymphoplasmacytic interstitial nephritis.

Conference Comment: Intestinal lymphangiectasia is the most common cause of
protein-losing enteropathy in dogs. Dilated lacteals, lymphopenia, hypoproteinemia and
hypocalcemia are characteristic findings. Clinical signs of lymphangiectasia include
diarrhea, steatorrhea, flatulence, ascites, and vomiting. Congenital or primary
lymphangiectasia results from a developmental disorder of lymph vessels. Acquired or
secondary lymphangiectasia is most commonly idiopathic, or is secondary to functional
obstruction of the lymph vessels, heart disease, intestinal neoplasia, or mesenteric
inflammation. Lymphopenia results from lymphatic duct blockage and lymphoid
infiltration of the intestine, preventing recirculation of lymphoid cells to peripheral blood.
Hypoproteinemia, hypoalbuminemia, and hypocalcemia are clinicopathologic
abnormalities associated with a generalized protein losing enteropathy.

Lipogranulomatous lymphangitis is uncommonly associated with
lymphangiectasia, and characterized by transmural enteric lipogranulomas. The
granulomatous inflammation often surrounds a central remnant of a dilated lymph
vessel. Suggested dietary control measures include changing the diet from long chain
triglycerides to medium chain triglycerides.

Contributor: San Diego Animal Disease Diagnostic Laboratory, Office of the County
Veterinarian, 5555 Overland Ave Bldg 4, San Diego, CA 92123-4268
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CASE IlIl -TAMU-1 (AFIP 2840168)

Signalment: Two year-old Indian Black Buck Antelope (Antilope cervicapra)

History: This antelope had a history of depression and moving away from the herd 5
days prior to when it was presented to the hospital with a mild fever, 104.4 degrees
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Fahrenheit. The animal died, soon after being given fluid subcutaneously. The owner
reported previous loss of two animals with similar clinical signs. No further history on
these other animals is available.

Gross Pathology: Besides fecal staining of the perineum, no macroscopic lesions
were noted at necropsy.

Laboratory Results:

WBC = 2900/mm?; Neutropenia 1798/mm?; Lymphocytes 1044/mm?

Clinical chemistry values of note included:

Total protein 5.4 g/dl; BUN 216 mg/dl; Creatinine 7.6 mg/dl; Phosphorous 11.7 mg/dI;
Calcium 6.7 mg/di

The GGT, AIkP, SGPT, and CK were within our laboratory normal values.

Contributor’s Morphologic Diagnosis: Non-suppurative interstitial, especially
perivascular and periglomerular, nephritis with necrotizing vasculitis.

Contributor’s Comment: The histologic lesions of the kidney are characteristic
of Malignant Catarrhal Fever (MCF). The pleocellular infiltrate concentrates in the
interstitium around blood vessels and glomeruli. Many vessels are necrotic and/or
infiltrated by the inflammatory cells. The interesting feature of this case was the
presentation as a renal failure. Others have noted the severe nature of the renal lesions
(both bladder and kidney lesions), and in this case, the nephritis and the prerenal
(dehydration) complications resulted in a significant elevation of BUN and creatinine,
with changes in calcium and phosphorous concentrations as well. Leptosporosis
serology was negative and silver stains for spirochetes were negative.

The animal had vasculitis in all organs as well as acute, superficial, necrotizing
lesions of many mucosal surfaces. A meningoencephalitis and intense periportal
infiltration of the liver were present. A lymph node submitted for ovine herpesvirus 2
(OHV-2) PCR testing was positive.

Sheep-associated MCF in wild ungulates often has unimpressive or subtle
lesions. Superficial erosive or ulcerative mucosal lesions are often missed or ignored in
deer. Diarrhea or perineal fecal staining in an adult wild ungulate may be a clue to the
diagnosis, and in deer, gastrointestinal (abomasum, intestine, colon) lesions are often
severe. "Milky eye" is a lay term for anterior uveitis seen with MCF in farmed wild
ungulates. In this animal, the uveitis was mild and only seen histologically. Most cases
can be associated with sheep. The OHV-2 has not been isolated, but has been
"established" in lymphoblastoid cell lines by a number of labs. This animal's lymph
node was tested using specific primers for the non-glycosylated, tegument structural
protein that is specific and can distinguish OHV-2 from the exotic gammaherpes found
in African ungulates and imported zoo ruminants in the world. On this farm, Dall sheep
have contact with antelope. OHV-2 is widespread in the United States. Lambs begin
shedding it after a couple of months of birth, but their peak excretion is between 8 and
10 months of age. The old wisdom was that the cortisol associated with parturition
induces increased shedding of MCF virus. That has been shown to be untrue in both
wildebeests with alcelaphine herpesvirus 1 (AHV-1) and sheep with OHV-2. OHV-2
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lethally infects a variety of domestic and wild ungulates; however, the fallow deer seems
resistant. Some animals have been shown to recover from clinical infection (though
rarely). Recently, OHV-2 has been associated with a vasculitis and encephalitis in pigs
in Switzerland and Norway. The owner is trying to decide if he wants to keep his
antelope or his sheep. Should we start testing feral hogs for OHV-2?

AFIP Diagnosis: Kidney: Arteritis, fibrinonecrotic, lymphocytic, multifocal, moderate,
with perivascular and periglomerular interstitial nephritis, black buck antelope (Antilope
cervicapra), cervid.

Conference Comment: Malignant catarrhal fever is caused by a gammaherpesvirus,
which is an enveloped, linear, doubled-stranded DNA virus that measures 150 nm in
diameter. Gammaherpesviruses replicate within lymphoblastoid cells, and in the case
of malignant catarrhal fever, specifically targets T cell lymphocytes. There is a
lymphoproliferative response of T helper and T cytotoxic cells, resulting in a generalized
lymphadenopathy. There are two gammaherpesviruses, both of which cause similar
lesions and clinical signs of MCF: alcelaphine herpesvirus 1 - natural host is the
wildebeest; and ovine herpesvirus 2 - natural host is the domestic sheep. In both types,
the natural host is subclinically infected. Aberrant hosts become severely infected, and
most animals die suddenly, with few gross lesions other than hemorrhagic enterocolitis.
In chronically infected animals, there is necrotizing lymphocytic vasculitis, obliterative
arteriopathy, gastrointestinal erosion, edema, and generalized lymphadenopathy.

The differential diagnosis for malignant catarrhal fever includes bovine viral
diarrhea-mucosal disease (Pestivirus), bluetongue and epizootic hemorrhagic disease
(Orbivirus), rinderpest (Morbillivirus), foot and mouth disease (Aphthovirus), vesicular
stomatitis (Vesiculovirus) and alimentary toxicosis.

Contributor: Department of Veterinary Pathobiology, College of Veterinary Medicine,
Texas A&M University, College Station, TX 77843-4467
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CASE |V - 21446-02 (AFIP 2840461)

Signalment: Adult male fox squirrel (Scirurus niger)

History: Numerous squirrels had been identified in the area with generalized alopecia
and emaciation. One squirrel was submitted for laboratory examination.

Gross Pathology: The carcass displayed marked generalized alopecia with broad
areas of increased thickness of the skin. In many areas, crusts were present on the
surface of the skin. The carcass was emaciated with boney prominences easily
palpable.

Laboratory Results: None

Contributor’s Morphologic Diagnoses: Haired skin: 1. Severe diffuse orthokeratotic
hyperkeratosis, with ballooning degeneration, epidermal hyperplasia, and
intracytoplasmic eosinophilic inclusion bodies.

2. Moderate diffuse superficial dermal fibrosis.

Contributor’'s Comment: Poxviruses are known to cause tumors or tumor-like lesions
in man and in a variety of animals. These include Yaba disease in African monkeys,
Molluscum contagiosum virus in man, lumpy skin disease in African cattle, and
fibromatosis in cottontail rabbits. As in squirrel fibroma, the hallmark lesions are
ballooning degeneration with large intracytoplasmic eosinophilic inclusion bodies. This
particular case represents one of an outbreak of poxvirus infection in the local squirrel
population.

These sections of haired skin display modest to marked diffuse orthokeratotic
hyperkeratosis and diffuse acanthosis. Numerous intracytoplasmic eosinophilic
inclusion bodies can be seen in the epidermis in the stratum spinosum and stratum
granulosum. The dermis is diffusely thickened due to fibroplasia.
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AFIP Diagnosis: Haired skin: Epidermal hyperplasia and ballooning degeneration,
diffuse, moderate, with hyperkeratosis, dermal mesenchymal cell proliferation, and
eosinophilic intracytoplasmic inclusion bodies, fox squirrel (Scirurus niger), rodent.

Conference Comment: Leporipoxvirus is a member of the family Poxvirus, which is a
linear, double-stranded DNA virus that has a brick shaped virion measuring 200-400 nm
in length. Leporipoxviruses include rabbit (Shope) fibroma virus, squirrel fibroma virus,
hare fibroma virus and myxoma virus. Transmission of leporipoxvirus is via arthropod
percutaneous inoculation, close contact with discharges, or mechanical trauma.
Squirrel fibroma virus may cause solitary or numerous cutaneous nodules. The virus
replicates in the dermis and epidermis, and there may be viremia to internal organs,
such as the lungs and liver. In this case, eosinophilic intracytoplasmic inclusion bodies
were also noted within the mesenchymal cell population of the dermis.

Contributor: Veterinary Diagnostic Center, Fair Street and East Campus Loop, Lincoln,
NE, 68583-0907
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