
































































































































































































































































































































This indicated that the latter response was Cowdria-specific. Differentially centrifuged non-
infected BSV cell preparations gave negligible proliferation in assays with PBMC obtained from
nine naive cattle (SI < 1.7; results not shown). These results showed that non-infected BSV cell
antigen did not induce alloreactive responses in PBMC from unrelated immunised or non-
immune cattle. Owing to its relative simplicity in comparison to immunoadsorbent
chromatography, together with the higher proliferative responses induced, differential
centrifugation was therefore subsequently routinely used as the method of choice to purify

Cowdria for use in the immunological assays.
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spleen, brain, pancreas and the heart (Cowdry 1925; du Plessis 1970 & 1975; Ilemobade &
Blotkamp, 1978). Their immune responses may therefore have been taking place locally (e.g. in
the lymph nodes, spleen etc.) during the periods when no detectable proliferative responses were
obtained with circulating peripheral lymphocytes. On the other hand, animals that had been
immunised with inactivated Cowdria always had responsive circulating lymphocytes present in
their blood, irrespective of when they were assayed (Totté et al., 1997), thus confirming the
findings of this thesis. Gale and co-workers (1996) also observed a highly variable PBMC
proliferative response in cattle immune to a related pathogen A. marginale. At certain times after
infection, PBMC did not respond in proliferation assays. Sensitised T-cells, however, were
readily detected in their spleens at all time points tested. The authors noted that a positive PBMC
proliferative response may be indicative of carrier status/immunity against 4. marginale, and that
a negative response is not necessarily indicative of carrier-free status/susceptibility (Gale et al.,
1996). Similarly, following vaccination with live B. bovis parasites, lymphocyte responses were
low and lasted for approximately two weeks. The responsive lymphocytes disappeared from
circulation but reactive cells could still be found in the spleen or lymph nodes. In contrast,
immunisation with non-living antigen resulted in higher proliferative responses lasting for six
months, but this did not correlate with protection (Timms & Stewart 1984). The restricted time
period when proliferation was observed when cattle were immunised with live Cowdria, as well
as the higher proliferation obtained with inactivated organisms are thus not phenomena unique

to heartwater.

The early disappearance of a proliferative response by peripheral lymphocytes may be explained

by the circulatory pathways of lymphocytes. These cells continually circulate from the blood into
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the peripheral lymphoid tissues and return to the blood via the lymphatic ducts. The peripheral
T-cell population consists of naive, effector and memory T-cells. They have different migratibn
routes directed by different receptors present on the lymphocytes that interact with tissue specific
adhesion molecules. Naive lymphocytes circulate through the lymph nodes where they encounter
antigen and are activated. On the other hand, memory and effector lymphocytes migrate to sites
of infection and inflammation. Memory cells are generally found in tissues where they are most
likely to re-encounter an infection (Kuby, 1994; Janeway & Travers, 1994). Many immune
responses may therefore initially remain localised at the site of infection. PBMC may not provide
information on potential responses. Spleen or lymph node cells may better represent ongoing
responses. In the case of immunisation with inactivated organisms in adjuvant, this may be seen
as a depot of antigen rather than an infection site. Therefore, specific memory lymphocytes
remain in circulation as seen in the results presented here. The timing of the assay is also
important as the Thl and Th2 responses may predominate at different stages of an infection
(Mosman & Sad, 1996). Taking the above into consideration, a study of the responses in other
immune compartments such as the lymph nodes, the spleen or at the sites of infection may give
a more defined picture of the immune response to Cowdria during these periods. Furthermore,
antigen-specific proliferation was later detected in PBMC from the cattle used in these studies.
This may be explained by the return into circulation of responsive lymphocytes. Mwangi and co-
workers (1998a) similarly failed to detect a proliferative response before challenge with PBMC
collected from animals immunised by infection and treatment. Proliferation was only'/ detected
when autologous endothelial cells were pre-treated with T-cell growth factors prior to infection
with live organisms, fixed and then used as stimulators. Their results suggest that antigen

processing and presentation by infected endothelial cells or monocytes may be essential for the

89


















































































































5.3.2.2. Second dimension: SDS-PAGE

Results obtained after two-dimensional electrophoresis of differentially centrifuged organisms
showed that there was more than one protein within a molecular weight region with different pl
values (Fig. 5.5. & Table 5.5.). For example, nine proteins separated within the 18 kDa region
with estimated pl values 0f 4.2, 5.7, 5.9, 6.1, 6.2, 6.6, 8.0, 8.3, and 8.5 (Fig. 5.5. & Table 5.5.).
Similar results were obtained in the immuno-stimulatory area of between 14 and 23 kDa (Fig.

5.5. & Table 5.5.).

TABLE 5.5. Estimated molecular weights and corresponding pI’s of Cowdlria proteins, separated

by two-dimensional electrophoresis, in the molecular weight range of 14 to 23 kDa.

kDa pl
14 4.0 8.0 8.2 8.3
15 5.7 7.0 7.7 8.0 8.2 8.3 8.9
16 4.0 6.0 6.6 7.1 7.7 8.0 8.3 8.9 9.0
17 4.2 6.6 7.2 7.6 8.0 8.3
18 4.2 5.7 5.9 6.1 6.2 6.6 8.0 83 8.5
19 8.3 8.5 8.8
20 4.0 5.7 6.8 7.6 7.9
21 3.7 5.7 6.0 8.7
22 4.0 4.4 5.5 6.2 6.5 6.8 7.1 7.2 8.1
23 3.8 5.9 8.8 9.2
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