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Figure 1. A — The swollen left front quarter of the udder darkened towards the teat. B — Watery and
yellowish (serosanguinous-like) milk collected by compression of the quarter.

18 h in either an atmosphere of 5% CO, (blood agar plates) or
a normal atmosphere (MacConkey agar plates).

Cultures of the milk samples collected from both the left
front and left hind quarters yielded pure cultures of large gray-
ish colonies, characteristic of B. anthracis, on blood agar plates
(3). There was no bacterial growth approximately 20 mm in
diameter around the penicillin disc inserted on the culture,
suggesting that the organism was sensitive to penicillin, as is
observed for the majority of B. anthracis isolates (3). There
was no bacterial growth on the MacConkey agar plates. These
laboratory observations were sufficient to make a diagnosis of
mastitis caused by B. anthracis. This was later confirmed by the
Anthrax Reference Laboratory of the Canadian Food Inspection
Agency in Lethbridge, Alberta, following a PCR test on the
organism (Betty Golsteyn Thomas, CFIA Lethbridge, personal
communication).

Six days after presentation, the cow was found to have a severe
generalized edema of her udder, resulting in a noticeable increase
in size compared with previous examinations. Pitting edema was
present along the ventral midline of the cow from the brisket to
the udder, but, otherwise, she appeared to be bright and alert.

For economical reasons, the owner declined further treat-
ment of the cow and visits to the farm. However, on further
communication, he informed the attending veterinarian that
the cow died a few weeks after presentation, probably due to the
infection. He had buried it on the premises in a similar manner
to the cows that had died with anthrax.

Discussion

Bacillus anthracis is a spore forming, gram-positive organism,
obligate pathogen within the genus Bacillus (3). The organ-
ism produces spores upon nutrient depletion and exposure to
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free atmospheric oxygen. When the carcass of a dead animal is
opened in the field and not disposed of properly, these spores
will contaminate the ground and can survive there for decades if
the soil is alkaline or has a high organic matter content (4,5).

Animals become infected by ingestion of plant material con-
taining spores from contaminated pastures; this is referred to
as the intestinal form of the disease, which has an incubation
period that is commonly from 3 to 7 d (6). The organism usually
induces peracute or acute disease in infected cattle. Commonly,
peracute disease results in death following a short course of ill-
ness (1 to 2 h). Acute anthrax may have a course of 48 h with
signs of depression and fever (7). The disease can also manifest
under cutaneous and respiratory forms (4,7).

Several virulence factors are responsible for the clinical mani-
festations induced by B. anthracis. The capsule induces bacterial
resistance to phagocytosis. The edema and lethal factors induce
edema and death, respectively. Toxins produced by the bacteria
induce vascular permeability, leading to leakage of body fluids;
death is usually due to shock and terminal anoxia (4,6,7).

Diagnosis of anthrax can be made by direct examination of
polychrome methylene blue- or giemsa-stained smears of blood
of infected animals. The presence of the organism can be con-
firmed by culture or PCR (3,8).

Mastitis appears to be an unusual presentation of the disease
in cattle. Few cows had died with anthrax on the farm; the cow
in question had been vaccinated at the same time as the other
cows on the farm. It is possible that she was partially protected
against anthrax, but contracted the disease from the heavily
spore-contaminated soil within the premises and, therefore,
developed environmental anthrax mastitis. However, since
more than 1 quarter was infected, the cow may have ingested
B. anthracis spores and experienced hematogenous spread of
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Figure 2. Direct examination of the polychrome-methylene blue (A) and Giemsa (B) stained smears of the
serosanguinous milk samples from the affected quarters showed typical rods in long chains with respective
pinkish and reddish capsular material, characteristic of Bacillus anthracis. Bar = 7 pm.

the organism within the body, but resisted systemic infection
because of vaccination. The organism may have localized in the
mammary gland and caused mastitis.

To the best of our knowledge, we have documented the
Lst case of mastitis caused by B. anthracis. Aggressive treatment
with penicillin could possibly have brought about recovery from
the infection.
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