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Abstract: A 7-month-old female Cocker spaniel dog was examined for chronic anemia. Based on information provided
by local clinician the patient had had a ‘flu-like’ illness three weeks before submission of the sample, had a fever
of 40.9°C, and had mild hepatomegaly. This dog had also history of weight loss, vomiting, anorexia, dehydration,
lethargy, ascites, polyuria and polydipsia. A blood smear showed non-regenerative anemia. Thoracic radiograph showed

irregular shadowing in the left mid-zone.

Serum biochemical results showed a hypercalcemia, azotemia,

hypercholesterolemia, hyperphosphatemia, hypoalbuminemia, and metabolic acidosis. Results of urinalysis showed
proteinuria, slightly acidic with isosthenuria. Histopathologic examination of tissue sections revealed amyloid deposits

in multiple sites including kidneys, liver and spleen.
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Introduction

Amyloidosis is characterized by extracellular deposition of
a proteinaceous material, amyloid in various tissues and
organs. In small animal medicine, these proteins are deposited
systemically or locally (2,8). The major forms of systemic
amyloidosis recognized in domestic species involve deposition
of amyloid that is derived from immunoglobulin light chain, or
amyloid that is derived from serum amyloid A, an acute-phase
protein synthesized by the liver in response to chronic tissue
injury (8).

The most common site of amyloid deposition in doss is
kidney (3,5,7,14), but also have been observed in the spleen,
heart, liver, adrenal glands, prostate gland, skin, thyroid
gland, pancreas, lymph nodes and gastrointestinal tract with
more wide tissue distribution in cats (1,10,12,15-17). The
consequences of amyloid deposition include chronic renal
failure, nephritic syndrome, thrombosis, liver failure, sponta-
neous liver rupture, arthritis and diabetes mellitus depending
on the main organs affected.

Clinical signs vary according to the pattern and extent of
tissue dysfunction. Cases often present as sudden death or
with acute intermittent signs associated with episodes of
intra-abdominal hemorrhage. Involvement of other organs in
cats is usually subclinical, although chronic renal failure may
develop in affected animals (18). In this report, the authors
present clinical and pathological findings of a dog with
systemic amyloidosis.

'Cotresponding author.
E-mail : paksi@kangwon.ac.kr

186

Case

On 3 October 2005, a seven-month-old female Cocker
spaniel weighing 2.9 kg was presented a local clinic with
bloody diarrhea of a few days’ duration. There was a history of

" chronic respiratory sign. On examination the dog was thin, with

moderate swelling of mandibular lymph nodes. The spleen was
enlarged on both palpation and ultrasonography. Decreased
number of neutrophils, of which were toxic pattern and
decreased RBC mass were seen in the peripheral blood, but
other features were normal. Thoracic radiograph revealed
enlarged right atrium and ventricular, but no abnormality was
detected on lung and liver. On ultrasonography and abdominal
radiograph showed no pleural effusion and ascites. Urinalysis
indicated a hemolytic state and the Coombs antiglobulin test
was positive. Prednisolone therapy (2 mg/kg orally once daily)
was tried unsuccessfully until the end of October when the
patient presented again with recurring signs of anorectic,
polyuria, polydipsia, vomiting and bloody urine.

On 14 November, the patient was referred to the Veterinary
Medical Teaching Hospital of Kangwon National University.
On arrival, the patient was dehydrated, thin (2.6 kg), fever
(39.6°C), bloody feces, and foul-smelling breath. Physical
examination and on radiography revealed hepatomegaly,
splenomegaly, and irregular shadowing in the left mid-zone.
Complete blood count showed a non-regenerative anemia with
no Heinz bodies which is usually associated in the case with
chemical or onion poisoning (Table 1). Serum biochemical
results showed a mild hypercalcemia, azotemia, hypercholes-
terolemia, hyperphosphatemia, hypoalbuminemia, and meta-
bolic acidosis. Consultation with local clinician who observed
spheroyctes in the blood smear, we performed an osmotic fra-
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Table 1. Hematological findings in a dog with systemic
amyloidosis

CBC Chemistry
WBC (10*/ul) 13.3 Total protein (g/dl) 4.9
RBC (10%ul) 42 Albumin (g/dl) 2.2
PCV (%) 25.8 ALP (U/L) 589
Hb (g/dl) 7.9 GGT (U/L) 12
MCV (fL) 60.2 Ammonia (umol/L) 198

MCHC (g/dl)  28.1
Platelet (10°/ul) 386

Cholesterol (mg/dl) 450
Phosphorous (mg/dl) 8.7

Calcium (mg/dl) 16.2
BUN (mg/dl) 58
Creatinine (mg/dl) 52
CO, (mmol/L) 16

gility test, which revealed increased fragility. Urine Dip-stick
test result revealed protein 4+, pH 6.5, blood 3+ and specific
gravity 1.010. Two days after referral the patient’s condition
was not relieved, although intensive care was taken. In the
meanwhile the patient’s owner was refused for further diag-
nostic testing and medical treatment due to financial burden.
On the very next morning, the medical staffs were notified the
patient’s death.

The dog was autopsied under the owner’s written consent.
Complete necropsies were performed and tissue samples of
all organ systems from each dog were fixed in 10% neutral
buffered formalin. Tissues were processed and embedded in
paraffin, and 5-8 um sections were stained with hematoxylin
and eosin. In addition, tissue sections of liver, kidney and
spleen were stained with Congo red and examined. Abdominal
cavity was containing with yellowish serous fluid. The liver
was swollen with vellowish spots in the surface (Fig. 1). On
microscope, the liver was deposited with eosinophilic amyloid
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Fig 1. Photomicrograph of abdominal cavity containing with
yellowish serous fluid and swollen liver with yellowish spots in
the surface and pancreas (left).
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Fig 2. Liver showing homogenous and eosinophilic amyloid

deposition between the endothelium and hepatic cords with atro-

phy of the hepatic parenchyma (HE, <100, right).

Fig 3. Photomicrograph of kidney showing whitish yellow, firm
and irregularly surface was adhered with the thickened capsule
(left).

between the endothelium and hepatic cords with atrophy of
the hepatic parenchyma (Fig. 2). Kidneys were whitish yellow
and irregular pitted surface was adhered with the thickened
capsule (Fig. 3). The microscopic renal lesions consisted pre-
dominantly of moderate to severe glomerular tufts amyloidosis.
Widespread tubular atrophy and mild tubular degeneration
were seen throughout the cortices. The interstitum contained
scattered groups of lymphocytes and plasma cells (Fig. 4). The
hypertrophied glomerular tufts often contained adhesions to
the parietal epithelium of Bowman’s capsule. Tubules were
atrophied, and their basement membranes were thickened.
Protein casts were present in the lumens of many tubules.
Spleen showing dark red-colored and swelling, and its surface
was attached with yellowish white fibrinous strands. Amyloid
deposition of the splenic white pulp was also seen (Fig. 5).
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Fig 4. Swollen glomeruli with amyloid deposition in the glom-
erular tufts. There are prominent proliferation of connective tissue
and infiltration of lymphocyte in the interstitum (HE, <200, right).
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hite pulp. HE, <200.

Discussion

Amyloidosis can be associated with a number of causative
factors and underlying disorders such as chronic inflammation
such as blastomycosis, systemic lupus erythematosus, cyclic
neutropenia, splenic hemagiosarcoma, infectious, renal dialy-
sis, or neoplastic diseases (7). Familial trait or environmental
factors have implicated in some breed of dogs and cats
(4,7,8,11).

The most common clinical signs in dogs with amyloidosis
are anorexia, polyuria and polydipsia, weakness, lethargy,
vomiting, dehydration, and weight loss. The clinical signs
observed in the Cocker spaniel of this report were similar and
were indicative of chronic renal failure. To the author’s
knowledge, most of the abnormal biochemistry findings were
not satisfactorily resolved in the course of illness while in the
local clinic, even supportive care. Although, the prevalence
and distribution of complications in renal amyloidosis were not
exactly known, we could suspect that thromboembolism and

oliguric renal failure may be a complicating factor in this
case similar to other studies, in which reported up to 40% of
dogs with amyloidosis (6,14). In addition, the dog of this
report had amyloid deposits mainly in the kidneys, liver and
spleen. The pronounced glomerular involvement observed in
the dog agreed with previous findings from two retrospective
studies of dogs with renal amyloidosis (6,13), medullary
amyloidosis predominated in Chinese Shar pei dogs with
familial amyloidosis (7). Bloody urine seen in the patient was
suspected the consequence of an intravascular hemolytic event
that completed the preexisting amyloid vascular infiltration.

Although serologic testing to assess exposure to potential
pathogens such as systemic fungi would have been helpful in
identifying predisposing factors, we could not performed
because of owner’s incompliance related to financial burdens.
Ascites, hypoalbuminemia, hypercholesterolemia, azotemia,
hyperphosphatemia, severe proteinuria, and isosthenuria with
no apparent inflammatory urinary tract disease indicate that
the patient developed nephritic syndrome as a complication
of renal amyloidosis.

Beagles and Collies have been reported be among the breeds
at increased risk for developing amyloidosis and German
Shepherd and mixed-breed dogs at low risk (3,6,9). Systemic
amyloidosis in cats usually develops those aged under five
years, whereas renal one in dogs frequently develops in older
groups (6,7,13). Considering 7-month-old of onset in this
report potential hereditary predisposition for amyloidosis in
Cocker spaniels seems probable, but continued investigation
on systemic amyloidosis as a familial problem would be nec-
essary for confirmation. In addition, since breed-related risk
factors associated with feline or canine amyloidosis have not
been fully defined, further studies are needed to identify pos-
sible risk factors responsible for this increased risk and to
better define the pathogenesis of amyloidosis in Cocker span-
iels.
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