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Bacteriologic examination of tissues
from the two females yielded Ciirobacter

TYZZER’S DISEASE IN WILD-TRAPPED MUSKRATS

IN BRITISH COLUMBIA

G. A. CHALMERS, Alberta Department of Agriculture, Veterinary Services Division,

Box 177, Lethbridge, Alberta, Canada T1J 3Y5

A. C. MacNEILL, Animal Pathology Division, Health of Animals Branch, Agriculture Canada,

Pacific Area Laboratory, 3802 West 4th Avenue, Vancouver, B.C. V6R 1P5

Abstract: A diagnosis of Tyzzer’s disease (Bacillus piliformis infection) was made
in a group of recently-trapped muskrats (Ondatra zibetizica). The major lesions
consisted of enteritis and focal necrosis of the liver, with organisms resembling B.

piliformis in hepatocytes on the periphery of these foci. The outbreak was associated
with recent capture, housing, and the use of sulfaquinoxaline-medicated feed.

INTRODUCTION

Tyzzer’s disease, an enterohepatic in-
fection caused by Bacillus piliformis, a
pleomorphic Gram-negative, spore-form-
ing rod, has been associated mainly with
infections in laboratory mammals. In
recent years it has been reported in do-
mestic cats,7” in dogs,”#{176} in horses3’4’5
9,12 and in muskrats.’ This paper describes
further cases of Tyzzer’s disease in wild-
trapped muskrats and emphasizes the
possible association of the outbreak with
certain laboratory management practices.

HISTORY AND LABORATORY

EXAMINATIONS

A group of 12 muskrats was live-
trapped in the Delta area of the Fraser
Valley, British Columbia. At the time of
capture, animals were free of injuries
and appeared to be in excellent condi-
tion. The muskrats were delivered to the
University of British Columbia and were
housed in the Biological Sciences animal
facility in a previously cleaned, heavy
sheet metal tank measuring 4.6 m x I m
x 1.5 m. A water level of approximately
.75 m was maintained in the tank, with a
nesting-rest area provided by an access
port at one end. Water was obtained
from Vancouver city water mains and
flowed constantly through the tank with
no recycling. The muskrats were not in

contact with other animals in the facility
and were observed six to eight times
daily. Feed consisted of unmedicated
commercial rabbit pellets, alternating
every other day with pellets containing
0.03% sulfaquinoxaline for the preven-
tion of coccidiosis, a disease which had
occurred in a previous group of musk-
rats.

The first loss occurred on post-capture
day 5, and by day 21, eight of the 12
animals had died. Four surviving musk-
rats appeared normal and healthy at all
times. In affected animals, a brief clinical
course of illness was characterized by
depression and a sudden display of bleed-
ing from the anus and preceded death
by 12 to 24 hours. Only three of eight
animals, a male dead on day 5 and two
females dead on days 14 and 21 respec-
tively, were submitted to the laboratory
for necropsy. Fecal staining of the peri-
neum was a prominent gross finding.
Internally, tissues were paler than normal
and except for the liver and cecum, ab-
dominal organs appeared to be normal.
Numerous 1-2 mm white to yellow foci
were present in the liver. The cecum had
slight edema with hyperemia of the sero-
sal surface. The lumen of both the
cecum and colon contained very fluid,
brown fecal material with hemorrhage
and edema of the mucosa.
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freundi from the lung and liver and
Streptococcus pvoge,zes from the liver
of one animal; Bordetella bronc/ziseptica,

Provide,zcia stuartii and Pseudoinonas

aeruginosa were isolated from the liver
of the other animal. Intestinal contents
of both animals were negative for Salmo-

�zella species.

Fecal smears and flotations were nega-
tive for coccidia and for the ova of
gastrointestinal helminths; no adult or
larval stage nematodes or cestodes were
observed during gross examination.

No chicken-embryo lethal agents were
recovered from 10-day-old embryos in-
oculated via the chorioallantoic mem-
brane, allantoic sac and yolk sac, with
0.2 ml of a 15-20% homogenate of lung,
liver and kidney in phosphate buffered
saline containing crystalline penicillin G,
streptomycin sulfate and neomycin sul-
fate.

Routine screening tests for arsenic,
antimony, bismuth, silver and sulfur, and
a qualitative test for lead, were uniform-
by negative.

Sections of liver and kidney were fixed
in 10% neutral buffered formalin, pro-
cessed routinely, cut at 6 /Lm and stained
by the hematoxylin and eosin, Giemsa
and Warthin-Starry” methods.

Histologic lesions were observed only
in liver and consisted of numerous foci
of necrosis containing much cellular de-
bris, karyorrhectic nuclei, erythrocytes
and fibrin with little or no concurrent
inflammatory reaction. Organisms re-
sembling B. piliformis were best appre-
ciated when stained by the Warthin-
Starry method, although they could be
discerned by careful examination of
Giemsa-stained sections. Long, thin, bea-
ded filamentous organisms could be seen
in hepatocytes on the periphery of ne-
crotic foci, as individuals or as clumped
groups, often criss-crossing in matchstick
fashion. Organisms were observed only
in scant numbers.

DISCUSSION

Gross lesions in the liver and in the
intestinal tract resembled those of Tyz-
zer’s disease, as reported previously for
muskrats;’ histologically, hepatic lesions

were similar to those reported for musk-
rats’ and for other species infected with
B. piliforrnis.�”7�’ The demonstration of
organisms resembling B. piliformis in
hepatocytes on the periphery of necrotic
foci provided further c9nfirmatory evi-
dence of the diagnosis; the organism was
not, however, recovered by egg inocula-
tion or other cultural methods. The use
of antibiotics in the inoculum may have
prevented the growth of B. piliformis in

embryonated eggs, as observed by Gana-
way et al.1 who found a graded inhibi-
tory effect on the organism by the use
of streptomycin, penicillin, erythromycin
and chbortetracycline. Although post
mortem examinations were conducted
on three animals only, it was assumed
that the remaining five animals died as
the result of B. piliformis infection,
based on the appearance of similar clini-
cal signs in those animals.

The history of the loss of muskrats
from Tyzzer’s disease associated with
the use of sulfaquinoxaline-medicated
feed bore notable similarity to the loss,
from the same disease, of laboratory
rabbits fed sulfonamides, as reported by
Ganaway et al.” These investigators ob-
served retrospectively that an outbreak
of Tyzzer’s disease had occurred in lab-

oratory rabbits given sulfonamides as a
treatment for coccidiosis.’ In a subse-
quent trial, all sulfaquinoxaline-treated
rabbits died of Tyzzer’s disease within 30
days, whereas non-treated animals,
housed in the same room, remained
healthy. In addition, cortisone-treated
rabbits, given sulfaquinoxaline and raised
on contaminated bedding, died of the
disease in a more predictable pattern
and with a shortened incubation period.2

In view of these observations, it is
tempting to suggest that the combination
of the effects of capture and housing,
plus the use of sulfaquinoxaline-medica-
ted feed on alternate days, may have
precipitated the disease outbreak report-
ed herein. B. piliformis has been found
to be resistant to sulfamethazine as well
as to chboramphenicol,’ an antibiotic
used unsuccessfully to treat in-contact
muskrats during a previously reported
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outbreak of Tyzzer’s disease.’ The early tent with the suggestion of Karstad et

occurrence of Tyzzer’s disease in recent- al.’ that the animals may have been Ia-
ly-trapped muskrats housed in a clean tently infected or were in the incuba-
tank which was provided with constantly tory stage of the disease in their native
flowing, non-recycled water, was consis- habitat.
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