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BRUCELLA SUIS BIOTYPE 4: A CASE OF

GRANULOMATOUS NEPHRITIS IN A BARREN GROUND CARIBOU

(RANGIFER TARANDUS GROENLANDICUS L.) WITH A REVIEW OF

THE DISTRIBUTION OF RANGIFERINE BRUCELLOSIS IN CANADA

S. V. Tessaro and L B. Forbes

Animal Pathology Laboratory, Agriculture Canada, 116 Veterinary Road,
Saskatoon, Saskatchewan 57N 2R3, Canada

ABSTRACT: Severe granulomatous nephritis caused by Brucella suis biotype 4 was found in a
barren ground caribou (Rangifer tarandus groenlandicus) from Northwest Territories, Canada.
A review of the distribution of human and animal cases of brucellosis in northern Canada indi-
cated that B. suis biotype 4 is distributed widely and is probably enzootic in most Canadian
caribou herds.

INTRODUCTION

Caribou and reindeer (Rangifer taran-

dus) are primary hosts of Brucella suis

biotype 4. Although infected caribou do

not necessarily exhibit gross lesions, pub-

lished reports from Alaska and Siberia

have documented abortion, metritis, mas-

titis, bursitis, arthritis, orchitis and epidid-

ymitis caused by this organism (Davydov,

1965; Neiland et a!., 1968). Abscesses have

been seen in various organs including the

kidney (Dieterich, 1981). One report

mentions granulomas in lymph nodes and

parenchymatous organs of infected rein-

deer (Davydov, 1965), but similar lesions

are not described in the North American

literature. In Canada, serological evidence

of Brucella infection has been reported in

the Kaminuriak caribou herd and the

Mackenzie River Delta reindeer herd, but

no lesions were found (Broughton et a!.,

1970). The present report describes an un-

usual rena! lesion caused by B. suis bio-

type 4 in a caribou from the eastern arctic

mainland of Canada, and reviews the

known occurrence of rangiferine bruce!-

losis in the Canadian arctic.

MATERIALS AND METHODS

A single frozen caribou kidney and adjacent
renal lymph node were forwarded to the Ani-

Received for publication 4 February 1986.

mal Pathology Laboratory from the nursing sta-
tion at Repulse Bay, Northwest Territories
(66#{176}32’N,86#{176}15’W).A local hunter had shot the
adult caribou and, on butchering it, noted that
the kidney looked abnormal and “felt as if there
were rocks inside it.” The kidney and lymph
node were examined grossly and portions were
fixed in 10% buffered formalin, sectioned at 6

tim, and stained with hematoxy!in and eosin for
light microscopic examination. Special histolog-
ical staining procedures included Ziehl-Neel-
sen, Brown-Brenn, and Grocott methods (Luna,
1968).

Kidney tissue was ground and plated on blood
agar and MacConkey’s agar, and incubated
aerobically at 37 C. Another portion of the kid-
ney was homogenized with an equal volume of
sterile 0.85% saline and a small amount of the
suspension was swabbed onto a blood agar plate,
two tryptose agar plates containing 1% dex-
trose, 5% bovine serum, bacitracin (25,000 I.U./

liter), polymyxin B (6,000 lU/liter) and cy-
cloheximide (100 mg/liter), and two tryptose
agar plates containing the same antibiotics plus
ethyl violet (1:800,000). These were incubated
at 37 C in 10% CO2.

RESULTS

The renal capsule could not be peeled

from the nodular cortical surface of the

pale yellow kidney. It was difficult to

cut through the organ because of its

very hard, gritty texture. There were ex-

tensive amorphous areas of mineralization

throughout the renal cortex and medulla,

and only the rena! pelvis was spared (Fig.

1). These lesions were confluent at one pole

of the kidney, but multifocal at the other.
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FIGURE 1. Longitudinal section of kidney of barren ground caribou demonstrating granulomatous ne-

phritis caused by Brucella suis biotype 4.
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Microscopically, the mineralized foci of

caseous necrosis were surrounded by large

numbers of plasmacytes, macrophages and

epithe!ioid cells and there was extensive

fibrous connective tissue between the

granulomas. There were no normal neph-

ron units remaining: few glomeru!i were

seen and the only remaining renal tubules

were greatly dilated and filled with pro-

teinaceous material and cellular debris.

The renal pelvis appeared unaffected. The

renal lymph node also contained large ag-

gregates of macrophages and epithelioid

cells, and many of the macrophages had

hemosiderin in their cytoplasm. Special

stains failed to demonstrate acid-fast or-

ganisms or mycotic agents.

A pure, confluent growth of translucent

colonies was observed on all plates, except

the MacConkey’s agar, after 5 days incu-

bation. Small, Gram -negative coccobacilli

from these colonies were agglutinated

rapidly by Brucella abortus and B. suis

antisera (Difco Ltd., Detroit, Michigan

48232, USA). These bacteria were identi-

fled as B. suis biotype 4 by standard pro-

cedures (U.S. Department of Agriculture,

1965; Alton et a!., 1975).

DISCUSSION

The pattern of lesions indicated a he-

matogenous route of infection, but the

reason that one kidney was affected dif-

fusely and the other had appeared grossly

normal is not known. It was notable that

large numbers of B. suis biotype 4 were

found in such a chronic lesion. This cari-

bou may have shed the bacteria in its ur-

ine during the course of infection. Most

reports of this disease refer to the repro-

ductive losses and debilitation due to ar-

ticular lesions, but little is known about

the morbidity and mortality that might be

caused by viscera! lesions in adult caribou.

Caribou are used widely for food by

people in northern Canada and there have

been proposals to harvest caribou com-

mercially as is done at the reindeer enter-

prise in the Mackenzie River Delta. Rec-

ognition and documentation of the range
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FIGURE 2. Location of reported instances of bru-
cellosis in northern Canada. Numbers correspond to

the cases listed in Table 1. The arrow indicates Re-

pulse Bay, the location of the case of granulomatous
nephritis in a barren ground caribou and of case

number 15 in Table 1.

of lesions caused by B. suis biotype 4 in

caribou is important from a food-hygiene

standpoint because of the zoonotic signif-

icance of the disease.

In Table 1 information on brucellosis in

the Canadian arctic is summarized. Bru-

celia suis biotype 4 infections were con-

firmed in an additional nine Inuit people

from arctic Canada between 1971 and

1984, but the precise locations of these

cases were not documented (Laboratory

Center for Disease Control, Health and

Welfare Canada, Ottawa, Ontario, un-

pub!.). The broad geographical distribu-

tion of human and animal cases (Fig. 2)

suggests that rangiferine bruce!losis is en-

zootic in most Canadian caribou herds.
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