Effect of Re-17 Mutant Salmonella typhimurium
Bacterin Toxoid on Clinical Coliform Mastitis
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ABSTRACT

The objective of this study was to test
the hypothesis that the incidence and
severity of clinical coliform mastitis
could be decreased by Re-17 mutant
Salmonella typhimurium bacterin toxoid.
Holstein-Friesian cows from two Ari-
zona dairies were selected for this study
based on July through November
projected calving dates; peak lactation
occurred during the period of highest
rainfall and peak environmental stress.
The cows were randomly assigned to
either a vaccinate or a control group, and
1292 cows were paired by herd, parity,
calving date, and milk yield. The 646
vaccinates were injected twice during the
third trimester of pregnancy with an Re-
17 mutant S. typhimurium bacterin tox-
oid, and the 646 controls were not vacci-
nated. Vaccinated cows had significantly
fewer clinical cases of coliform mastitis
with positive coliform cultures and had
lower culling rate from coliform mastitis
than control cows during the first 5 mo
of lactation. During the same period, the
mortality rate from clinical coliform
mastitis was 75% less in the vaccinated
clinical coliform mastitic group than in
the control group. Incidence of mastitis
increased with advancing parity. The Re-
17 mutant Salmonella typhimurium
bacterin toxoid provided cross-protection
against coliform mastitis; incidence and
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severity of clinical coliform mastitis
were significantly lowered during the
first 5 mo of lactation.
(Key words: core antigen, coliform,
cross-protection, mastitis)

Abbreviation key: CCM = clinical coliform
mastitis, NSG = no significant growth.

INTRODUCTION

Clinical coliform mastitis (CCM) is a sig-
nificant problem for dairy cows kept in mod-
ern conditions of intensive housing, especially
for herds with low SCC in which the major
contagious mastitis pathogens, Streptococcus
agalactiae and Staphylococcus aureus, have
been controlled (3, 4, 13). Increased treatment
costs, discarded milk, lost quarters, premature
culling, death rate, and decreased milk yield
are all factors that contribute to substantial
economic losses caused by CCM (1). The inci-
dence of CCM is related to exposure of teat
ends to coliform bacteria in the environment
(1, 3, 7, 21). Increased incidence of CCM is
strongly associated with high ambient tempera-
tures, humidity, and moisture (3, 22). Environ-
mental sources of coliform organisms include
free stalls, loose housing, calving stalls,
pastures, or any other areas where cows con-
gregate between milkings (3, 15, 21). Moist
organic bedding in free stalls and calving pens
frequently harbors very high numbers of coli-
form organisms (3, 7, 21). Inadequate milking
sanitation also contributes to the incidence of
coliform mastitis because teat ends may be
exposed to coliform organisms from fecal con-
tamination during milking (16). Enhancement
of the cow’s immune defense may reduce the
incidence of CCM from these high risk factors
(12, 13).

The immunological control of CCM via
antibodies against Gram-negative core antigens
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