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EXPERIMENTAL GALLOP RHYTHM IN SHEEP WITH GOUSIEKTE: CORRELATION
OF CHANGES IN AMPLITUDE WITH HAEMODYNAMIC PARAMETERS

P.J. PRETORIUS", J. M. VAN ROOYEN®, J. C.J, VAN RYSSEN" and J. P. MINNAAR®

ABSTRACT
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Experimental gallop rhythm in sheep with Gousiekte: correlation of changes in amplitude with haemodynamic
parameters. Onderstepoort Journal of Veterinary Research, 55, 221-225 (1988)

To investigate the correlation of haemodynamic parameters with the intensity of the gallop sound (S;), use
was made of right heart catheterization with a Swan-Ganz catheter to measure the pulmonary and right atrial
pressures. The cardiac output was determined with the thermodilution method. A radiocardiogram was obtained
after a bolus injection of technetium pertechnetate. The cardiopulmonary flow-index was obtained from the
simultaneous recordings of the radiocardiogram and an electrocardiogram. With the haemodynamic parameters,
heart sounds were recorded simultaneously and externally with a microphone.

Eight Merino sheep were dosed with dried Pachystigma pygmaeum (Schlitr) Robyns plant material through
rumen fistulas until the clinical symptoms of heart failure such as gallop sounds, systolic murmurs and haemody-
namic symptoms as well as increases in end diastolic pressure and decreases in stroke volume, appeared. After
the appearance of the symptoms the sheep were treated symptomatically to delay the development of the
cardiomyopathy. The changes in haemodynamic parameters before and after treatment were used and correlated
with the intensity of the gallop sounds on a 6 point criterium scale. The results in brief show that, for gallop
sound intensities between 0 and 6 on the criterium scale, most of the haemodynamic parameters correlate with
the intensity of the gallop sounds, except the cardiac output, cardiopulmonary blood volume and the systemic
and pulmonary vascular resistances. The haemodynamic parameters correlate better with the intensities of the
gallop rhythm between O and 3.

It is evident from this study that the mode! of heart failure in sheep is useful to study heart sounds and may

also be valuable in the study of the genesis of the gallop sound.

INTRODUCTION

Ventricular gallop sounds despite remarkable
advances in the understanding of cardiac physiology, are
still a much debated subject. Because of the conspicu-
ousness of abnormal heart sounds, the clinical correla-
tion and physiological meaning are important.

A review of the literature on gallop sounds revealed
that the physiological and clinical aspects of gallop
sounds are complex and still to a great extent unknown
(Van de Werf, Minten, Carmeliet, De Geest & Keste-
loot, 1984; Shaver, Reddy, Alvares & Salerni, 1987;
Ozawa, Smith & Craige, 1983 a and b). Although gallop
sounds are an indicator of cardiac failure, the relation
between haemodynamic parameters, pathological
changes and gallop sounds are not clear. Functional and
structural aspects of the ventricular wall, changes in
blood flow, changes in pre- and afterload, even in
mechanical effects as a cause of cardiac movement may
play a role in the development of pathological and phy-
siological (S;) sounds. It is important to develop and
evaluate experimental models for investigating hypoth-
esis regarding gallop sounds.

In this study cardiac failure was evoked experimen-
tally in sheep, and haemodynamic changes were manipu-
lated and correlated with gallop sounds. The usefulness
of this animal model as well as the relation between
haemodynamic parameters and the intensity and nature
of the gallop sounds, were investigated.

MATERIALS AND METHODS

The experimental procedures for this study consis-
ted of inducing a cardiomyopathy (gousiekte) after dos-
ing sheep daily through ruminal fistulas with 9-13 gm/kg
body mass dried Pachystigma pygmaeum (Schitr)
Robyns plant material (Theiler, Du Toit & Mitchell,
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1923). The method of inducing experimental cardiac
failure in sheep is described in previous publications
(Pretorius & Terblance, 1967; Pretorius, Terblanche,
Van der Walt & Van Ryssen, 1973; Van der Walt, Van
Rooyen, Cilliers, Van Ryssen & Van Aarde, 1981; Kel

lerman, Coetzer & Naude, 1988). From these results the

following were concluded: This experimental cardiac

failure is a typical congestive heart failure characterizec

by cardiac dilation, systolic murmurs, typical hacmody-

namic symptoms such as increases in end diastolic press

ure and decreases in stroke volume (SV) and the devel

opment of gallop sounds. About 2 weeks before the ex

perimental procedures started, 8 adult Merino sheej

were anaesthetised with pentobarbital sodium and subcu

taneous arterial loops were surgically made from the

carotid arteries and fistulas were implanted in the rumen:

of the sheep.

The sheep were dosed for 7 to 28 days with plan
material until the gallop rhythm appeared. The sheej
were then treated symptomatically and use was made o
positive inotropic agents, such as dobutamine hydrochlo
ride', in doses of 0,497-15,92 ug/kg/min with a mear
dose of 8,21 yg/kg/min and vasodilators, such as sodiumn
nitroprusside®, in doses of 0,67-1,44 ug/kg/min with :
mean dose gf 1,06 ug/kg/min. In some cases furose-
mld'e3, was injected intravenously in combination witt
sodium nitroprusside in doses of 20 or 40 mg. The sheef
were treated with the drugs to delay the development of
the cardiomyopathy and to ensure that all sheep would
show gallop rhythms. All the haemodynamic recordings
were made on unanaesthetised animals after they were

suspended in a normal upright position in a canvas
cradle.

The heart sounds were recorded with a microphone
and amplifier on a chart recorder. The microphone wa:
positioned and the sensitivity and filter chosen to recorc
the different components of the first (S;) and second (S,
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