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Introduction 

Salmonellosis is a commonly encountered disease 
of cattle. Of the many serotypes of Salmonella known to 
exist, Salmonella typhimurium and S. dublin are the 
two most frequently isolated from cattle. Salmonella 
dublin is isolated commonly from cattle in states west of 
the Rocky Mountains. Reports of isolations of S. dublin 
from states east of the Rockies are increasing. 2'

4 Salmo
nella dublin is also isolated commonly in Europe and 
South Africa. Unlike S. typhimurium, which shows no 
special affinity for a particular host, S . dublin is host
adapted for cattle. While other animal species can be 
infected with S. dublin, cattle account for approximately 
96% of the isolations from animals. This host-adapta
tion for cattle has special implications regarding epide
miology and control measures. The purpose of this 
presentation is to give an overview of the current spec
trum of S. dublin infections in dairy cattle in California. 

Clinical Presentations 

The clinical presentation of S. dublin infections 
depends on a variety of factors . These factors include 
endemicity of S. dublin on the farm, age and immune 
status of the cow, concurrent infections and manage
ment-related stresses. Calves most frequently manifest 
clinical disease, although disease also occurs in adults. 
This is in contrast to infections with S. tyhimurium, 
which are more evenly distributed among different aged 
animals. A computer search of 480 cases of salmonellosis 
in cattle diagnosed at the California Veterinary Diag
nostic Laboratory revealed that 210 were due to S. 
dublin, 205 were due to S. typhimurium and 65 were 
associated with other serotypes of Salmonella. Of the 
210 S. dublin cases, 199 occurred in calves and 11 oc
curred in adult cattle. In contrast, of the 205 cases due 
to S. typhimurium, 101 cases were in calves and 104 
were in adult animals. 

Presentations in adult animals 

Diarrhea 
Cows previously unexposed to S. dublin may de-
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velop a bloody diarrhea. Cows are febrile and depressed. 
Death may occur if affected animals are not treated. In 
herds where S. dublin is endemic, the diarrhea in cows 
is milder and may be accompanied by a slight fever. Some 
decrease in milk production may be noted. Salmonella 
dublin infections are infrequent in adult cattle in Cali
fornia. When disease does occur in adult animals, diar
rhea is the most common manifestation. 

Abortions 
Abortions caused by S. dublin may also occur, usu

ally in the last trimester. The abortion may result from 
either a bacteremia, where organisms spread to the pla
centa and fetus, or as a result oflysis of the corpus lu
teum due to PGF 2a release because of a concurrent 
diarrhea.6 Abortion is a relatively rare consequence of 
S. dublin infections in California, however, it is reported 
to be more common in Europe. Abortion was linked to 
only 2 of the 11 previously mentioned cases of S. dublin 
infections in adult cows. This would not account for abor
tions that were a result of lysis of the corpus luteum. 
Salmonella dublin would not be isolated from the fetus 
in these cases. 

Asymptomatic Infections 
Cows can be infected with S. dublin and remain 

asymptomatic. Asymptomatically infected cows may be 
persistent shedders, intermittent shedders or non-shed
ders. 2 A chronically infected cow may shed S. dublin in 
the feces or milk and thus be a source of infection for 
calves. Shedding may be triggered by stress due to par
turition or a concurrent infection. Cows may remain 
infected for years, potentially their entire life. 2 

Presentations in calves 

Diarrhea 
Calf diarrhea caused by S. dublin is most commonly 

observed between one week and three months of age. 
The diarrhea is yellow to gray in color with a foul odor. 
In some cases blood and mucus are present. The intesti
nal mucosa is often necrotic. There may be petechiation 
on the serosal surfaces, a mild peritonitis and enlarged 
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mesenteric lymph nodes. Many of the cases, which 
present to the diagnostic laboratory, with a primary com
plaint of neonatal diarrhea are also septic. 

Septicemia 
The septicemic form of salmonellosis is the most 

common presentation of S. dublin infections in calves. 
Calves one week to three months of age are most com
monly affected. Calves are febrile and often present with 
signs of respiratory distress. Diarrhea may or may not 
be observed as a concurrent problem. Petechial hemor
rhages are often present on serosal surfaces, the spleen 
is enlarged, lungs are edematous and an interstitial 
pneumonia is present. Microscopic multifocal necrosis 
is often present in the liver.1

•
4 Meningitis, arthritis and 

osteomyelitis are possible but infrequent sequelae. Con
current infections with respiratory pathogens, such as 
Pasturella haemolytica and P. multocida or agents of 
neonatal calf diarrhea are common. These mixed infec
tions may simply reflect less than optimal calf-raising 
conditions. 

Ischemic necrosis of extremities 
Ischemic necrosis of feet, tip of the tail and ears is 

a possible sequelae of a S. dublin infection. It is thought 
that endotoxemia results in damage to the blood vessel 
endothelium and activates the alternate complement 
pathway, as well as blood clotting mechanisms. It is 
speculated that a localized form of disseminated intra
vascular coagulopathy is responsible for the terminal 
ischemia.5 This form of S. dublin infection is rarely seen 
in calves in California. 

Treatment and Control 

As with most infectious calfhood disease, minimiz
ing environmental stresses and good colostrum man
agement are important in controlling infection. 1 Control 
efforts for S. dublin infections should include minimiz
ing fecal-oral spread through management changes. 
Infected calves should be separated to prevent transfer 
among calves. Efforts to minimize potential for cross
~ontamination with feeding utensils and other poten
tial fomites is important. Carrier cows can be tested by 
bacteriologic culture or serological methods. Carrier ani
mals should be removed, if economically feasible. 

Various vaccines have been studied for control of 
S. dublin infections, including attenuated-live vaccines 
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with either streptomycin-dependent mutants or aro
matic-dependent mutants, however, these are not com
mercially available. 6 Commercial and autogenous 
bacterins are employed for control of salmonellosis, how
ever, they have been effective in controlled trials. Vac
cines employing common gram-negative core antigens 
have been reported to be beneficial for prevention of 
salmonellosis. 

Treatment consists of early recognition of the prob
lem, supportive care and use of antibiotics in septic in
fections. Antibiotics are used routinely to treat S. dublin 
infections in calves because septicemia is so common. 
Susceptibility testing should be performed on isolates 
because plasmid-mediated resistance can cause variable 
sensitivity patterns. 

Public Health Concerns 

Salmonella dublin is responsible for less than 1 % 
of the human cases ofsalmonellosis reported by the Cen
ters for Disease Control. Risk factors for S. dublin in
fections in humans are ingestion ofraw milk or raw milk 
products, an underlying medical condition and advance 
age.3 Consumption ofraw calf-liver extract, used in some 
medical "nutritional therapies," also appears to be a risk 
factor. Individuals working with cattle would be expected 
to have a greater chance for exposure to S. dublin. How
ever, in one study, working with cattle was not found to 
be a risk factor for disease. Unpasteurized milk sold for 
human consumption in California is routinely tested for 
Salmonella because of public health concern. If Salmo
nella is detected, milk is considered adulterated and it 
will result in a recall of product and diversion of milk 
for pasteurization until the contamination problem can 
be resolved. 
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