A Better Method for Managing Clinical Mastitis

+ Increases Lymphocytes and Antibody Levels
+ Offers Earlier Protection

+ Reduces Annual Losses Due to Clinical Mastitis
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What is gram-negative ENDOTOXEMIA?

Gram-negative endotoxemia contributes to the signs associated’
with coliform mastitis,” diarrbea septicemias,” and pneumonias’
in cattle.

The signs of endotoxemia can be alleviated by anti-endotoxin
antibodies.” An enzyme-linked immunosorbent assay of sera from
control and vaccinated calves showed that antibodies produced
in response to a mutant Salmonella typhimurium bacterin-toxoid
reduced the clinical responses to both Escherichia coli and
Pasteurella endotoxins,’ thus achieving cross-protection via

core antigen technology.

How does core antigen technology work?

Lipid A, the toxic moiety of endotoxin, appears to be identical in all
gram-negative bacteria, although endotoxins from different gram-
negative bacteria exhibit slightly different toxicities. Differences are
related to the biochemical arrangement and complexity of the
sugars and side chains that compose the mucous capsule of
different gram-negative bacteria.These sugars and side chains are
covalently bonded to Lipid A through keto-deoxyoctanoic acid.

What is ENDOTOXIN?

Endotoxin is the key component of the cell walls of all aerobic and
anaerobic gram-negative bacteria (Figure 1). When the cell dies, the

cell wall is disrupted and endotoxin is released. Most endotoxin

entering the body is rapidly eliminated by the liver; however, when
the cow’s clearance mechanisms are overwhelmed, endotoxin enters
the blood stream.There it rapidly affects the diseased cow’s immune

system, heart function, blood pressure, and ability to control body

temperature. The classic symptoms of endotoxemia are depression,

fever, labored breathing, staggering, and finally, collapse.
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The current serotyping system automatically associates E. coli
serotype K99 with calf diarrhea, Pasteurella baemolytica 1 with
shipping fever complex, and a variety of E. coli serotypes with
coliform mastitis. These bacteria, which cause endotoxin-associated
diseases, are classified by sero-agglutination of their capsular
materials (“O” side-chains). Howeuves; these and most other gram-
negative bacteria bave a common antigenic core (Lipid A and
keto-deoxyoctanoic acid) in their cell walls. This commnion core
offers the opportunity to genetically engineer workable cross-
protective vaccines.”

In the search for a “universal” vaccine, various laboratories have
isolated or genetically engineered rough mutants of gram-negative
bacteria that have temporarily or permanently lost the ability to
produce part (E. coli J-5)'*" or all (S. typbimurium R/17)"7 of their
capsular or *O" side-chain carbohydrates. Vaccines prepared with
these rough mutants expose the bacterium’s usually protected
naked core to the cow’s immune system. Because this core is
common to all Enterobacteriaceae and to most other gram-
negative bacteria, humoral (B-lymphocyte stem cells) and cell-
mediated (Tlymphocyte stem cells) immunity elicited by these
genetically engineered vaccines is cross-protective for essentially
all gram-negative bacterial diseases. These vaccines are used in
conjunction with some of the new immune modulators (e.g.,
IMMUNEPlus® and muramyl dipeptide), which selectively
potentiate the B- and Tlymphocyte stem cells.”” It appears

that these vaccines offer a solution to the problems caused

by endotoxin.

How can this technology aid in the fight
against mastitis?

Historically, coliform mastitis, which is often accompanied by
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The cell wall of a Gram-Negative Bacterium is made up of endotoxin
molecules of lipid A, keto-deoxyoctonic acid, and complex sugars.
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Figure 1 Core Antigen Technology



