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THE CLINICAL PATHOLOGY OF HEARTWATER. II. STUDIES ON CARDIAC AND
PULMONARY FUNCTION IN 4 CALVES WITH EXPERIMENTALLY-INDUCED
HEARTWATER
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ABSTRACT

VAN AMSTEL, S. R., GUTHRIE, A.J., OBEREM, P. T., KILLEEN, VALERIE M. & MATTHEE, O.,
1988. The clinical pathology of heartwater. 1l. Studies on cardiac and pulmonary function in 4 calves with
experimentally-induced heartwater. Onderstepoort Journal of Veterinary Research, 55, 109-116 (1988)

Studies to evaluate cardiac and pulmonary function were undertaken in 4 calves suffering from experimen-
tally-induced heartwater. There was a marked variation in the course of the disease. Three of the calz/es
recovered spontaneously after developing clinical signs. These included a rectal temperature in excess of 40 °C,
anorexia and listlessness but no neurological signs. The remaining calf died 2 days after developing a fever and
neurological signs. In the 3 calves that recovered, a mild hypoxemia developed during the acute stage of the
disease. Arterial CO, tension remained within normal limits, but there was a tendency towards an alkalosis.
Increases in pulmonary dead space and fluctuations in venous admixture were observed.

The calf that died showed similar mild changes in blood gas parameters, despite the presence of a marked
seduction in minute volume. and a lung oedema was demonstrated on post-mortem examination. No marked
changes in systolic and diastolic blood pressures and in right cardiac intraventricular pressures were observed.
Terminally. however, there were marked decreases in stroke volume and cardiac output. These changes were
associated with a sharp increase in heart rate. No primary cardiac pathology was observed on clinical and post-

mortem examinations.

INTRODUCTION

As pathological changes commonly involve the lungs
and the thoracic and pericardial cavities in clinical cases
of heartwater, evaluation of possible functional changes
in both the heart and lungs are important. Pathological
changes include a hydropericardium, hydrothorax and
both an interstitial and alveolar oedema. The degree of
these changes will vary according to the stage and sever-
ity of the disease (Prozesky, 1987). For this reason it is
quite conceivable that functional changes in these organs
may be very variable. No correlation studies have been
undertaken between pathological and functional changes
in clinical cases of heartwater. Clark (1962) and Owen,
Littlejohn, Kruger & Erasmus (1973) described aspects
of the pathophysiology of heartwater as related to heart
and lung function. This was reviewed by Van Amstel,
Guthrie, Reyers, Bertschinger, Oberem, Killeen & Mat-
thee (1987). Changes in cardiovascular function
described by these workers include a progressive drop in
both systolic and diastolic blood pressures. These are
associated with a drop in blood volume and possibly a
central nervous system-induced sympatholysis (Clark,
1962). During the early stages of the clinical disease
there is an increase in cardiac output resulting from an
increase in stroke volume. As the condition progresses,
stroke volume diminishes but cardiac output is main-
tained hv an increased heart rate, and terminally a
mai rop in cardiac output occurs. The decrease in
strg ume and cardiac output is probably associated
with a developing hydropericardium (Owen et al.,
1973). As no electrocardiographic (EKG) abnormalities
could be demons*-~*~d, the myocardium and tissues of
the specialized cu.uaction system were probably not
affected (Owenet al., 1973).

Owen et al. (1973) found that there was an increase in
respiratory minute volume during the acute stage of the
lisease, which was caused by an increase in both tidal

" Department of Medic*~ - Faculty of Veterinary Science, University
of Pretoria, Private Ba 04, Onderstepoort 0110

' Department of Physiology. Faculty of Veterinary Science, Univer-

sity of Pretoria, ™"~ ™~ 1 X04, Onderstepoort 0110
™ Veterinary Res te, Onderstepoort 0110
Received 29 Febr...., .... Editor

volume and respiratory rate, and that there was a ten-
dency towards CO, retention and respiratory acidosis.
These changes were accompanied by an increase in the
ventilation equivalent (VEO,), which indicated that an
increased volume of air was required to extract a given
amount of O,. These authors’ conclusion that the ob-
served changes in respiratory function were probably
associated with the presence of a pulmonary oedema was
confirmed at autopsy.

The exact mechanism of pulmonary dysfunction in
heartwater still needs to be elucidated. The interstitial
oedema of the lungs which occurs during the early stage
of the disease probably does not cause a reduction in the
diffusing capacity of O, between the alveolar gas and the
blood, leaving the pulmonary capillaries even if the
oedema is severe (Nunn, 1969). Prozesky & Du Plessis
(1985) state that the lung oedema present in the more
advanced stage of the disease is a mixture of both inter-
stitial and alveolar oedema. Interstitial oedema, even if
severe, is probably not responsible for a reduction in the
pulmonary diffusing capacity (Nunn, 1969). On the
other hand, alveolar oedema may seriously impede gas
exchange thus resulting in arterial hypercapnia and
hypoxaemia (Nunn, 1969).

Hypoperfusion of normally ventilated alveoli results
in increased alveolar dead space (Nunn, 1969). This
pathophysiological change often accompanies pulmo-
nary hypotension. Systemic hypotension has been asso-
ciated with heartwater (Clark, 1962; Owen et al., 1973)
and thus it is conceivable that pulmonary hypotension
may occur in this condition.

Blood that enters the pulmonary veins without passing
through ventilated alveoli constitutes venous admixture
(Nunn, 1969). Pathological venous admixture has been
recorded as occurring in several conditions, including
chronic obstructive pulmonary disease in the horse
(Littlejohn, Bowles & Maluleka, 1982) and contusion
and oedema of the lungs in humans (Nunn, 1969). In
diseases, such as heartwater, in which there is severe
lung oedema (both interstitial and alveolar), adequate
gaseous exchange is not possible because of the flooded
alveoli. This would contribute to venous admixture.

The object of this experiment was to study cardiac and
pulmonary function during the course of experimentally-


























