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been recorded. Affected ducks have been

in small farm flocks, but mortality has been
high and has continued until the flock was

moved from the pond. In several cases all

of the ducks in the flock have died over a

period of several weeks. Clinical signs in-

cluded weakness and ataxia with respira-

tory distress terminally.

The original investigation indicated that

the mortality was caused by schizonts of
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An unusual disease of muscovy ducks

(Cairina moschata L.) kept on lakes and

ponds in association with wild waterfowl

has been recognized in Ontario, Canada

since 1970 (Julian and Galt, 1980, J. Wild!.

Dis. 16: 39-44). Fourteen outbreaks of this

disease in muscovy ducks in which part

or a!! of the flock have died have now

FIGURE 1. Large number of variable sized bacillae within a vacuole (lower center) in the cytoplasm of

a pulmonary capillary endothelial cell of a muscovy duck. Small numbers of organisms are present in several
other cells in the figure (arrows). x 4,800.
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FIGURE 2. Higher magnification of the organisms in Figure 1. Single arrow points to a mesosome. Double

arrow indicates the membranes associated with the initial events leading to sporulation. x 25,000.

Haemo proteus associated with severe

pneumonitis, as has been reported with

infection by Plasmodium in penguins

(Fleischman et al., 1968, J. Am. Vet. Med.

Assoc. 153: 928-935). Further study of the

disease has revealed that it is not caused

by Haemoproteus. Electron microscopic

(EM) examination has identified the or-

ganisms in the endothelial cells of blood

vessels as clusters of bacteria rather than

haemoproteid schizonts as described in the

1980 paper (Julian and Galt, 1980, op. cit.).

The intracellular bacteria have been iden-

tified as a Bacillus species (Figs. 1, 2).

In thin sections the bacteria appear to

be rods, approximately 0.5-1.0 �im in di-

ameter, which possess a typical Gram-pos-

itive wall (Beveridge, 1981, Int. Rev. Cy-

to!. 72: 229-317). Some bacteria have

intramembranous intrusions which are

reminiscent of mesosomes, whereas other

intrusions are more extensive and occur

exclusively at the cell poles. These intru-

sions probably correspond to the initial

engulfment events leading to sporulation

(Fig. 2). Vegetative cells divide by septa-

tion. These bacteria have been identified

in all of the outbreaks in which EM ex-

amination has been done (7/14) including

the original case. The organism is present

in large numbers in the endothelial cells

of the lung and spleen and in smaller

numbers throughout the body. Affected

ducks die from respiratory failure because

of lung edema and pneumonia and all

have a swollen reactive spleen and swollen

liver. Encephalitis is present in some af-

fected ducks and the organisms are prom-

inent in the vascular endothe!ium of the

brain. The bacteria are blue when histo-

logic preparations are stained with he-

matoxylin and eosin and Giemsa stains.

They are red (Gram negative) with Brown

and Brenn stain, in spite of the typical

Gram-positive wall identified on EM.

They are larger with a red perimeter and
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clear center with periodic acid-Schiff stain

(probably due to a PAS positive capsule).

In August 1983 two natural outbreaks

of the condition provided the opportunity

for further investigation. One ml of a so-

lution of 4 g of ground lung from a re-

cently dead muscovy duck in 20 ml of

saline, filtered through cheesecloth, was

injected subcutaneously into three 8-wk-

old muscovy and three 8-wk-old Pekin

ducks. One muscovy was found dead on

day 11 post-injection. The other two mus-

covy ducks showed mild lameness, slight

depression and mouth breathing on days

11 and 12. They appeared brighter on day

13 and were killed for necropsy. None of

the Pekin ducks showed signs of illness

and they were killed for necropsy on day

13.

The muscovy which died on day 11

showed typical gross and histologic lesions

with pneumonia, lung edema and marked

splenomegaly and hepatomegaly. The two

muscovy ducks killed on day 13 showed

mild pneumonia and marked sp!enomeg-

a!y and hepatomegaly. Intracellular or-

ganisms were present in the lung, spleen

and other organs of all three ducks with

very large numbers in the duck which had

died. The Pekin ducks were normal at ne-

cropsy and no lesions or organisms were

present in the tissues.

The trial was repeated using lung from

the duck which had died. The second pas-

sage produced no clinical signs and only

mild pneumonia with moderate spleno-

megaly and hepatomegaly in the muscovy

ducks which were killed at day 13. Only

scattered clusters of organisms were found

in endothelial cells of the lung and spleen.

The Pekin ducks were again negative.

A third passage produced no gross le-

sions and on histologic examination only

a moderate lymphoid (antigenic) reaction

in the lung and spleen of the muscovy

ducks necropsied on day 13.

The trial was repeated with negative

results with lung tissue from the index case

which had been held at -70 C.

In 1972 (Julian and Galt, 1980, op. cit.)

the disease was passed in the laboratory

from a healthy Pekin duck, which had

been kept on a pond where the disease

had occurred naturally on several occa-

sions, to two of five muscovy ducks by

intraperitoneal injection of venous blood

from the Pekin duck. This would suggest

that the organisms may circulate in mono-

cytes of carrier waterfowl and may be

spread by blood-sucking insects.

The 1983 cases also provided the op-

portunity, for attempting culture of this

intracellular bacterium, however, aero-

bic, anaerobic and reduced oxygen tension

culture on blood agar, Sabouraud’s agar

and in meat broth was negative. Culture

in embryonating turkey eggs was also

negative in one trial.
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