

















TABLE 1 Electron microscopic examination of tissue cultures in-
fected with C. ruminantium

Collection of samples Relative concentration of C.
(Aavs post-inoculation) ruminantium in samples
1 Neg
4 Neg
7 +
27 +
29 +
38 ++++
62 ++++
70 ++++

+: Increasing severity (arbitrary relative units)
Neg: Negative

TABLE 2 Intravenous inoculation of sheep with C. ruminantium in-
fected tissue culture suspensions

Age of tissue culture
Sheep No. | suspension (day post- Reaction
inoculation)

| 13 Febrile reaction, treated, re-
covered

2 20 No febrile reaction

3 22 Slight febrile reaction

4 25 Febrile reaction, treated, re-
covered

5 33 Febrile reaction, treated, re-
covered

6 49 Febrile reaction, treated, re-
covered

7 60 Febrile reaction, treated, re-
covered

different forms of C. ruminantium present in mixed colo-
nies may represent such structurally different particles as
part of a developmental cycle. As a result of the ability
of C. ruminantium to form mixed colonies, it is appro-
priate to suggest that the terms elementary, intermediate
and reticulate bodies be used to describe the different
forms of the organism. However, the morphological cri-
teria to define the specific forms of C. ruminantium are
understandably limited, and the grouping of transitional
organisms as either a specific form or intermediate orga-
nism can be problematic.

According to Pienaar (1970), heartwater organisms
are surrounded by 2 membranes. This concurs with our
findings, although a few elementary bodies were enve-
loped by one membrane. Reticulate and intermediate
bodies were occasionally enveloped with an electron-
dense layer surrounded by a well-demarcated fine fibril-
lar layer. Morhpologically, this layer corresponds to the
so-called ‘capsule’ (slime layer) present in many bacteria
and rickettsiae (Avakyan & Popov, 1984). Factors res-
ponsible for the formation of ‘encapsulated’ heartwater
organisms are unknown. Structurally, these organisms
are compatible with bacteria surrounded by a similar
capsule and are often referred to as cell-wall deficient
forms (Kordova, 1978).

Our study confirmed the findings of Pienaar (1970)
that C. ruminantium multiplies mainly by binary fission.
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Furthermore, Pienaar (1970) infrequently observed orga-
nisms undergoing unequal division (multiple budding).
In the present study, the morphology of a few reticulate
bodies indicated replication by means of budding (a fpro-
cess in which small organisms are pinched off fr
larger organisms.) This may explain the presence of nu-
merous vesicular structures in colonies with retict 2
bodies. Budding was reported in chlamydiae by Higasni
(1960), cited by Moulder (1962), and Avakyan & Popov
(1984). Prozorousky, Beskina, Popov & Barkhatova
(1979), cited by Avakyan & Popov (1984), consider
budding of chlamydiae as altered (abnormal) forms.

Criteria to differentiate rickettsiae and chlamydiae in-
clude morphological parameters (normal anatomy
formation of altered forms), features of interaction v
the host cell, such as the localization of the parasite
the cell and characteristics of the developmental cy
(Avakyan & Popov, 1984). Both Rickettsiaceae an
Chlamydiaceae are classified in a special class of ol
gate intracellular scotabacteria Intracytobiotes (Shat
& Popov, 1982). Furthermore, Avakyan & Popov
(1984) su iested that the terms chlamydia-likeness ~+
rickettsia-fi eness should facilitate the differentiation
rickettsia- and chlamydia-like organisms. In view of t
available data, the term chlamydia-like appears to
aE{)ropriate to describe the close association between
chlamydiae and C. runinantium.
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