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Abstract

Core-antigen vaccine technology has been avail-
able for the prevention of coliform mastitis for over ten
years, However, unresolved issues regarding the most
effective method to incorporate this technology into a
dairy herd health program remain. These include num-
ber of vaccinations, effect of vaccinations on milk pro-
duction of cows, and if risk factors associated with the
incidence of clinical coliform mastitis correlate to vacci-
nation schedules. This paper will discuss the immuno-
logieal justification and limitations of vaccination
protocols for coliform mastitis, and propose applications
of this information.,

Introduction

Exposure to coliform bacteria cannot be avoided,
even in the best managed herds, because they are al-
ways present in the cow’s bedding, manure, water and
feed. Clinical coliform mastitis occurs when
intramammary gram-negative bacteria elicit strong,
acute inflammatory responses in the udder, which must
vecur to control infection. Mammary inflammation is
associated with rapid proliferation of gram-negative
bacteria in milk, which triggers acute edema, activa-
tion of the milk complement aystem, and pronounced
increases in the somatic cell count of milk?. While caus-
ing pain, swelling, and abnormal milk, the edema of
coliform mastitis is eritical because it allows transuda-
tion of immune antibodies, complement and congluti-
nin from the blood into the udder for facilitated clearance
of opsonized pathogens by milk neutrophils.®® The dra-
matic increase in milk somatic cells that accompanies
coliform mastitis reflects maasive recruitment of blood
neutrophils into milk under the influence of
proinflammatory cytokines (mainly TNF-a, IL-1b, IL-
8) secreted by pathogen-activated mammary maeroph-
ages, epithelial cells and blood vessel endothelial
cella.®™* These cytokines induce expression of adhesion
molecules on the endothelium (E- and P-zelectins, and
1CAMSs) and blood neutrophils (b2-integrins, IL-8 recep-
tors}, providing a molecular scaffolding along which fast

flowing blood neutrophils can tether, slow down and
migrate into the infected mammary gland. Once in the
gland, migrated neutrophils phagocytose antibody-,
complement-, and conglutinin-coated bacteria to clear
the infeetion. This acute inflammatory response must
oceur within hours of infection and possess significant
magnitude for spontaneous cure of coliform mastitis to
result.”* Spontanecus cure is the normal outcome in
the majority of coliform mastitis cases, but comes at a
significant cost in terms of discarded milk and decreased
milk production from infected quarters."* Additionally,
cases of clinical mastitis caused by coliform organisms
are far more likely to result in the loss of the cow from
death or culling than cases caused by other bacteria.'*
However, the acute inflammatory response to
intramammary coliforms is not functional in many cows
around the time of calving.'" This is likely due to the
fact that key neutrophil genes normally expressed by
the cells for proper migration, phagoeytic and killing
functions are inhibited around parturition.? Not sur-
prisingly, the occurrence of severe coliform mastitis is
significantly increased at calving and in early lacta-
tion 17383 Tha mediator of the severe form of coliform
mastitis is lipopolysaccharide (LPS), or endotoxin, a
major component of the outer membranes of coliform
bacteria. It is now recognized that certain lipoproteins
of the outer membranes are as potent as LPS in medi-
ating systemic inflammation that leads to total organ
failure and death.® Recent evidence suggests that bae-
teremia may also play a role in more severe cases. ™
The challenge in development of effective coliform
mastitis vaccines has been to find an effective immuneo-
gen that elicits cross protective antibodies against the
wide variety of coliforms that proliferate well in milk
and shed LPS and lipoprotein into the blood stream of
periparturient cows. In the late 1980's a breakthrough
in eoliform mastitis vaccine development occurred with
the introduction of bacterins containing rough mutant
strains of gram-negative bacteria.*® Since then, these
vaccines have been widely used by producers to help
them control coliform mastitis in parturient and early
lactation cows. However, it is becoming increasingly
apparent that present-day vaccinated cows still succumb
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