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regularly, lesions are scattered petechial hemorrhages 
on the epicardium (Figure 12.2) and serosal mem­
branes. In birds that survive slightly longer, I to 2 mm 
white to yellow foci of necrosis are present in the liver 
(Figure 12.2); less commonly. there may be petechial 
hemorrhages in the hepatic parenchyma. The spleen 
may be normal, or enlarged and contain pale necrotic 
foci. In waterfowl, the lungs are often congested and 
may be edematous, particularly if the bird aspirated 
water prior to death. The intestines are often filled 
with abundant mucoid material and there is copious 
mucoid discharge from the nares. 

In birds with more chronic disease. such as crows, 
gulls, and raptors, there may be fibrinous pericarditis. 
airsacculitis, and focal pneumonia (Zinkl et al. 1977; 
Crawford et al. 1992). Taylor and Pence (1981) 
described hemorrhagic meningitis in American 
Crows. In individual birds. P multocida may also 
cause a variety of localized inflammatory lesions, 
involving the sinuses, joints. oviduct, middle ear, and 
other tissues. The histopathology of acute avian 
cholera is not specific, except for focal hepatic necro­
sis and the massive numbers of small cocco-bacillary 
bacteria that are often visible in blood vessels and tis­
sues throughout the body. Thus, confimlation of avian 
cholera diagnoses also requires isolation and identifi­
cation of the P multocida bacterium. 

DIAGNOSIS 
A history of acute deaths of many birds. with few 
clinical signs, together with minimal gross lesions 
consisting of petechial hemorrhages on serosal mem­
branes and focal hepatic necrosis. is highly suggestive 
of avian cholera. The presence of many small coc­
cobacilli in smears of heart blood is very supportive of 
that diagnosis. Definitive diagnosis must be based on 
isolation and identification of the organism. In cases of 

septicemia, the organism can be isolated from heart 
blood and all organs. Liver is usually the organ of 
choice for culture. but bone marrow. for example from 
the ulna, is suitable for culture from scavenged 
carcasses. Pasteurella multocida grows readily on a 
variety of media, including blood agar and trypticase 
soy agar, incubated at 37° C. Pasteurella selective 
media (Moore et al. 1994; Lee, C. W. et al. 2000) may 
increase success in isolating the organism in some 
situations. Isolates can be identified using the criteria 
proposed by Heddleston (1975). 

IMMUNITY 
Some of the first experiments by Pasteur in the field of 
immunology were conducted using avian cholera, and 
most subsequent immunological work on this disease 
has been to protect domestic animals (Rosen 1971). 
Today, control of avian cholera in domestic birds in 
some parts of the world depends largely on vaccination 
programs (Christensen and Bisgaard 2000) in 
combination with hygiene and other related biosecurity 
measures. Many live and inactivated vaccines have been 
developed to control the disease, but both types have 
limitations. Because live vaccines can also cause 
disease, most commercial vaccines are produced as 
killed bacteria (bacterins) (Christensen and Bisgaard 
2000). Although bacterins are inexpensive to produce, 
they must be injected and may produce short-teml (two 
to three months) immunity only to homologous 
serotypes (Rebers and Heddleston 1977). As a result, 
immunization of wild birds is usually viewed as imprac­
tical. However, immunization may provide a valuable 
tool for protecting captive populations, populations of 
special concern (Price 1985), or in experimental studies 
to determine the impact of avian cholera on bird popula­
tions (Samuel et al. 1999b). Queen and Quortrup (1946) 
showed the potential for immunizing wild ducks with an 

Figure 12.2. Hemorrhages of 
varying degrees of severity and 
necrosis are frequently visible 
on the heart and liver (respec­
tively) of avian cholera infected 
birds. Pinhead-sized hemor­
rhages adjacent to the coronary 
fat bands are in evidence in this 
Canada Goose. Multifocal 
necrosis evident in the liver is 
also characteristic of avian 
cholera and typically appears as 
small, discrete, pale spots that 
vary in size and shape. 
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