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ABSTRACT o
PROZESKY, L. & DU PLESSIS, J. L., 1985. The pathology of heartwater. 1. A study of mice infected
with the Welgevonden strain of Cowdria ruminantium. Onderstepoort Jounal of Veterinary Research, 52,71-79

(1985).

Gross and microscopical lesions in mice intravenously infected with the Welgevonden strain of Cowdria
ruminantium closely resembled the lesions described in cattle, sheep and goats. A high concentration of
organisms was present in alveolar endothelial cells. Cytopathic changes in parasitized and non-parasitized
endothelial cells and the morphology of the organisms are described and compared with the Ball, strain of C.
ruminantium. Possible mechanisms in the development of the lung oedema are considered and the role of mice

as animal model is discussed.

INTRODUCTION

Most attempts to infect various laboratory animals
with Cowdria ruminantium have been unsuccessful
(Uilenberg, 1983). Mason & Alexander (1940) made 4
serial passages in ferrets after which the infection was
lost. Two strains of C. ruminantium which are patho-
genic for mice have recently been isolated from domestic
ruminants. The Kumm strain (Du Plessis & Kumm,
1971) is highly pathogenic for mice, irrespective of
whether it is injected intravenously or intraperitoneally.
This strain is also pathogenic to sheep and goats, but
almost non-pathogenic to cattle (Du Plessis, 1982). The
Kwanyanga strain, on the other hand, is highly patho-
genic to mice, but only if injected intravenously. It is
also pathogenic to sheep and cattle (Mackenzie & Van
Rooyen, 1981).

Reports on the pathology of heartwater (HW) in labo-
ratory animals are limited (Du Plessis, 1975). The pur-
pose of this study is to describe the lesions in mice in-
fected with the Welgevonden strain of C. ruminantium
and to compare them with the lesions described in cattle,
sheep and goats experimentally and naturally infected
with C. ruminantium. Emphasis is placed on lesions in
the lung.

MATERIALS AND METHODS

Animals

OQutbred Swiss white mice, 46 weeks old, were intra-
venously inoculated with 0,2 m<€ of tenfold serial dilu-
tions of tissue homogenate prepared from the lungs,
livers, spleens, and hearts of mice infected with the 6th
passage of the Welgevonden strain of C. ruminantium
isolated from a tick (Du Plessis, 1984). The mice were
examined daily, and 11 of those that showed clinical
signs 13 days or longer after infection were selected for
this study. As controls, 3 non-infected mice kept under
the same conditions were necropsied and specimens
were collected as outlined for the experimental animals
(Fig. 7-10).

Pathology

The mice were examined grossly before specimens
were collected for light and electron microscopy, as out-
lined below.

Light microscopy

Specimens from the brain, lung, heart, spleen, kidney
and liver were collected in 10 % buffered formalin, pro-
cessed routinely, and stained with haematoxylin and
eosin (HE). The following stains were applied to lung
sections: Mallory’s phosphotungstic acid haematoxylin
(MPAH) and periodic acid Schift (PAS) (Luna, 1968).
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Electron microscopy

Specimens were collected from the diaphragmatic
lobes in each case. Cubes (0,5-1 mm) were cut and fixed
in 2,5 % sodium cacodylate buffered glutaraldehyde (pH
7,3-7,4) at 4 °C for 24 hours. Selected blocks were post-
fixed in 2 % osmium tetroxide for 1 hour. Specimens
were dehydrated in a graded ethanol series (50-100 %),
passed through propylene oxide as the intermediate sol-
vent, and embedded in Polaron* 812.

Thick (1-2 wm) sections for tissue orientation were
cut and stained with toluidine blue. Thin sections from
selected tissue blocks were stained for 10 minutes each
in a saturated aqueous solution of uranyl acetate and
Reynold’s lead citrate at room temperature (Kay, 1965).

RESULTS

Clinical course

The incubation period ranged from 10-14 days.
Tachypnoea, lethargy, anorexia and a ruffled coat were
present in all the animals.

Gross pathology

Although there was a variation in the severity of the
lesions, lung oedema, hydropericardium, hydrothorax
and splenomegaly were present in all the mice. Multiple
small foci of emphysema, surrounded by areas of atelec-
tasis, were distributed throughout the lungs of 3 animals
with extensive lung oedema. Scattered throughout the
livers of 2 mice were a few well-circumscribed, pale
areas ranging in size from ¢. 0,2-5 mm.

Microscopical pathology

Lung: In 3 mice, the alveolar spaces contained abundant
protein-rich oedema fluid (Fig. 1) which stained posi-
tively with the PAS and MPAH reactions. These alveoli
were patchy in distribution, alternating with areas of
emphysema. Many macrophages with abundant eosino-
philic, finely granular or vacuolated cytoplasm, fibrin
strands and red blood cells were present within alveolar
spaces (Fig. 2 & 3). The amount of intra-alveolar fibrin,
which stained positively with the PAS and MPAH reac-
tions, ranged from a few strands to dense masses which
almost filled the entire alveolar space. In the remaining 8
mice, the alveolar oedema was much less pronounced,
and only scattered alveoli were affected. An interstitial
oedema and a mild to moderate, diffuse, mononuclear,
interstitial pneumonia were present in all the animals
(Fig. 4). In 2 mice, a few bronchi and bronchioles con-
tained varying amounts of homogeneous, eosinophilic
material and a few macrophages. An intravascular in-
crease in monocytes and neutrophils was present in 5
mice.

A constant feature in all the animals was the presence
of varying numbers C. ruminantium colonies in the
alveolar capillary endothelial cells (Fig. 5). In 6 animals,
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