








Effect of adjuvant, growth time and route of immuniza-
tion

The results of an experiment in which the immuno-
genicity of various vaccine formulations were compared
are given in Table 6.

Neither short-term cultivation nor intradermal (foot
pad) application had any beneficial effect. As in the pre-
vic  experiments, Bain & Jones’s and Eagle’s medium
gave comparable results. In this instance, however, the
former was slightly better. AI(OH), gel likewise was
very slightly better as an adjuvant than potassium alum,
and the results obtained with it were identical with the
degree of immunity afforded by one of the commercial
products. Subsequent experiments using other serotypes
of P. haemolytica showed that a locally prepared
A1(OH), gel was as effective as the commercial product
(Cameron & Bester, 1983, unpublished results).

Immunogenicity of chemical extracts

To compare quantitatively the immunogenicity of
chemical extracts it was necessary first to determine the
immunogenicity of dry cells. The results of such an ex-
periment are given in Table 7.

TABLE 7 Quantitative estimation of the immunogenicity of dry P.
haemolvytica cells

Surviving mice/10
Vaccine concentration Dilution of challenge material Total sur-
mg/m¢ n of challenge ma vivors/20
1:5 1:25
125 3 5 8
25 3 9 12
5 s 9 14
1 3 8 11
0,2 1 -6 7
0,04 0 6 6
Non-immunized controls 2 1 3

The best immunity was obtained at a concentration of
5 mg/m€. However, for practical reasons and to best
demonstrate the possible advantage of extracts, a con-
centration of 1 mg/m€ was selected for comparative pur-
poses in the next experiment,

Table 8 shows the results of an experiment in which
the immunogenicity of extracts was compared with that
of dry and wet whole cells. It is evident that, apart from
the phenol and water extracts, none of the preparations
were particularly more potent than the whole cells.

Although the water extract itself gave a good immu-
nity, it did not enhance the immunity afforded by cells
alone. This is evident from the results of a comparative
experiment shown in Table 9.

TABLE 8 The immunogenicity of chemical extracts of P. haemoly-
tica cultured in Eagle’s medium

Surviving mice/10
Concen- . Total
Extract tration Dllutlorgsgfihelillenge surviv-
mg/mé a ors/30
1:5 1:25 1:125
Phenol 1,0 7 9 10 26
Veronal 1,0 3 4 8 15
Sodium salicylate 1,0 2 6 8 16
KSCN 1,0 4 7 10 21
Water 1,0 5 10 10 25
Dry cells 1,0 2 7 9 18
Wet cells 10! 2 4 9 15
Controls — 0 3 2 5

! Equavalent to 1% packed cells

In all instances, vaccines prepared from cells alone
afforded better protection than vaccines composed of
cells and augmented with concentrated extracts.

DISCUSSION

The results presented in this study show that mice can
be successfully immunized against intraperitoneal infec-
tion with a conventionally produced vaccine to which
potassium alum is added as an adjuvant. Similar results
were obtained with a commercial aluminium hydroxide
gel, and subsequent studies, using other P. haemolytica
serotypes, showed that a locally prepared product was as
good as the commercial product and, in mice, the use of
an oil adjuvant vaccine did not have any advantage over
A1(OH), absorbed vaccines (Cameron & Bester, 1983,
unpublished results). Wells er al. (1979), however,
found oil adjuvant vaccines to be superior to A1(OH),
adsorbed products in sheep in terms of antibody re-
sponse. This aspect should be further investigated with
our preparations, particularly because species differ-
ences are known to occur (Tadayon & Lauerman, 1981).

Intraperitoneal infection in mice is useful for initial
studies on the immunogenicity of P. haemolytica, but
success with this model does not necessarily indicate that
the product will be equally effective in the target species.
Nevertheless, appreciable success has been recorded
with respect to the protection against pneumonic infec-
tion in cattle (Wilkie & Markham, 1979; Newman,
Corstvet & Panciera, 1982) and sheep (Gilmour ef al.,
1979; Gilmour, Sharp, Donachie, Burrells & Frazer,
1980), but these results need to be confirmed with our
products.

Apart from septicaemia and pneumonia, which are
common syndromes in sheep (Gilmour, 1978; Gilmour,
1980) mastitis (blue udder) in South Africa is a serious
problem (Van Tonder, 1983, personal communication).

TABLE 9 Comparison of vaccines containing cells only with vaccines containing cells augmented with heat extracted antigen adsorbed to aluminium

hydroxide gel
Surviving mice/10
Nature  vaccine Culture medium Dilution of challenge material Total survivors/30
1:5 1:25 1:125
Cells only Eagle’s 0 7 10 17
Bain & Jones’s 2 8 10 20
BHI 1 6 8 15
Total surviving mice/90 52
Cells plus heat extracted antigen Eagle's 1 3 8 12
Bain & Jones’s 2 1 4 7
) BHI 1 1 6 8
Total surviving mice/90 27
Non-immunized controls | 1 1 3 5
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