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Brief Communication

Studies of Defence Mechanisms and Inflammatory Reactions
in the Bovine Teat using a New Experimental Method

Bovine intramammary infections are usually
caused by microorganisms entering through
the teat canal. The teat canal normally acts
as a mechanical and physiological barrier
preventing bacteria from entering the teat
cistern. This barrier can be broken, e.g. if
the teat end is damaged, making it possible
for bacteria to invade the teat cistern. If an
infection is established inflammatory reac-
tions will occur in the udder.

Defence factors in mammary secretions have
been intensively studied for the last 2 deca-
des. However, whether those factors origin-
ate in the gland or in the teat is not known.
One of the most important defence factors,
the leucocytes, is present in mammary secre-
tions and in gland tissue but also in teat tis-
sue, especially in the area of Fiirstenberg’s
rosette (Nickerson & Pankey 1983). Lym-
phoid cells were the dominating cell type in
teat tissue from uninfected quarters while
the number of cells of all types, especially
the polymorphonuclear neutrophils (PMNs),
was increased in teat tissue from infected
quarters (Nickerson & Pankey 1983). A
marked concentration of PMNs passing the
epithelial lining was noted in the area of
Fiirstenberg’s rosette (Nickerson & Pankey
1984). Immunisation experiments gave fur-
ther proofs of strong immunological ability
in the teat end (Nickerson & Nonnecke
1986).

These findings suggest a release of defence
factors through the teat wall into the teat
cistern. Studies to elucidate this are needed

but suitable methods have so far not been
available. A surgical method which separa-
tes the teat cistern from the udder cistern
without damaging the circulation of the teat
has now been developed, providing a me-
thod for studying the inflammatory reactions
and defence mechanisms in the teat. This
also allows comparisons between reactions
in the teat and in an intact udder quarter in
the same cow to be carried out.
Non-lactating, clinically healthy cows with-
out earlier records of udder diseases were
used. Samples were collected by flushing of
the teat cistern with 4 ml sterile physiologi-
cal saline (SPS) before and 6, 24, 48, 72 and
96 h after infusion with SPS or endotoxin.
Infusion with 1 ml SPS into the teat cistern
did not produce any significant somatic cell
count (SCC) changes, while infusion with 5
pg Salmonella endotoxin in 1 ml SPS resul-
ted in a sharp increase in SCC within 6 h of
the infusion, as shown in Fig. 1. The cell
count was still elevated 24 h post infusion
(p.1.) but had decreased to pre-infusion levels
48 h p.i.

Besides somatic cell count, other parameters
of interest are also studied, e.g. differential
cell count, immunoglobulins, bovine serum
albumin and N-acetyl-B-D-Glucosaminid-
ase. The proteolytic enzyme plasmin and
the antibacterial proteins lysozyme and lac-
toferrin are also analysed. Finally, histologi-
cal studies to further elucidate the reactions
of the teat are carried out.

The described method could prove to be of
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Figure 1. Somatic cell count (SCC) in cows A and B before and after infusion of one teat with 5 pg Sal-
monella endotoxin in 1 ml sterile physiological saline (—) and one teat with 1 ml physiological saline
(-=-)at0 h.

great importance, by making it possible to
learn more about the inflammatory reac-
tions and defence mechanisms in the teat
and the possibility to support and enhance
those mechanisms.
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