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ABSTRACT
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Nineteen per cent and 32 % of serologically positive sheep and goats in heartwater endemic areas of
the Republic of South Africa were susc_le_ﬁtible to challenge with, resgectively, the Ball 3 and Welgevon-

den stocks of Cowdria ruminantium.

ere was good correlation

etween the results of the indirect

fluorescent antibody test and immunity, since without exception all the seronegative animals reacted
when they were challenged. The fact that only 74 % of the seropositive sheep and goats were immune to
challenge can probably be ascribed to the poor cross-protection between stocks of C. ruminantium and

not to false positive serological reactions.

INTRODUCTION

During recent years extensive as well as intensive
farming with sheep and goats has expanded con-
siderably in the heartwater endemic areas of the
Transvaal and Eastern Cape provinces of South
Africa. Heartwater has emerged as the most impor-
tant infectious disease, responsible for heavy losses
and as the principal limiting factor to further exten-
sion of this farming activity. Goats are kept on ex-
tensive grazing to utilize and thereby control certain
bushes not eaten by cattle. The majority sheep are
kept on intensive grazing on artificial pasture.

Heartwater losses occur in both species and on
both types of grazing. Immunization is practised on a
limited scale and the control of the disease is con-
fined to tick control and the treatment of clinical
cases. Despite intensive tick control, mortalities are
by no means uncommon, even among sheep on arti-
ficial pasture where the chances of tick intrusion and
survival would seem remote. In certain areas of
heavy tick infestation in the Eastern Transvaal low-
veld, Natal and the so-called valley-bushveld of the
Eastern Cape, it is not uncommon for farmers to di
their small stock and pass them through a footbatE
every week and to administer tetracyclines to all the
animals in a particular flock as soon as clinical cases
or mortalities occur. Even then losses due to several
outbreaks per year are reported to be substantial.
This untenable and unscientific state of affairs indi-
cates the urgent need for more effective control.

One possible solution to the problem would be
vaccination on a large scale, but the drawbacks of
the vaccine are well known (Oberem & Bezuiden-
hout, 1987). The infection and treatment method of
vaccination (Van der Merwe, 1987) is the method of
choice but is still hazardous in sheep and goats be-
cause of their higher susceptibility compared to that
of cattle. If treatment is postponed unduly, the ani-
mal may be lost, and if given too early, an adequate
immunity may be compromised. Treatment given
too early is also undesirable in the case of the block
method of vaccination (Du Plessis & Malan, 1987b).

Apart from these shortcomings in the present
methods of vaccination and the fact that the vaccine
must of necessity be given alive and intravenously, it
has recently come to light that there is only partial or
sometimes no cross-immunity between the Ball 3
stock at present used in the vaccine and several other
stocks, not only from outside (Jongejan, Uilenberg
& Franssen, 1988) but also in the Republic of South
Africa (Du Plessis, Van Gas, Olivier & Bezuiden-
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hout, 1989). It has been suggested that the Ball 3 be
replaced by another stock, possibly Welgevonden,
that would confer immunity against most of the
stocks with which it has been compared under labo-
ratory conditions (Du Plessis er al., 1989).

To throw some light on the advisability of such a
step it was decided to ascertain the extent to which
sheep and goats, immune to field stocks of Cowdria
ruminantium, are protected against challenge with
the Ball 3 and Welgevonden stocks in a field situa-
tion. This would also be an opportunity to ascertain
whether the indirect fluorescent antibody (IFA) test
can be used to determine the immune status of small
stock in epidemiological surveys.

MATERIALS AND METHODS
Experimental animals

Six farms where immunization against heartwater
is not practised were selected in areas of the RSA
where the disease is endemic. The animals com-
prised Dorper and Letelle sheep and Angora and
Boerbok breeds of goats, all of them on extensive
grazing. Serum was collected from adult animals on
each farm in order to select seropositive and sero-
negative individuals for subsequent challenge. On 2
of the farms where losses amongst weaned lambs
were reported to be particularly heavy, serum was
also collected from 4—6-month-old lambs in order to
compare their immune status with that of the adult
animals. A brief account of the prevalence of heart-
water and the type of tick control practised in the
case of each farm was obtained.

Serology

Sera at a dilution of 1:20 of a total of 287 sheep
and goats were submitted to the IFA test as pre-
viously described (Du Plessis & Malan, 1987a). To
get an indication of the levels of antibody in the
serum of naturally infected small stock, fourfold di-
lutions of 10 positive sera selected at random from
those of the adult ewes on Farm 4, were also tested.

Challenge of seropositive and seronegative animals

More or less equal numbers of adult seropositive
ewes on each farm were challenged with an intrave-
nous injection of 5 m/ of sheep blood, infected ei-
ther with the Ball 3 (Haig, 1952) or the Welgevon-
den (Du Plessis, 1985) stock of C. ruminantium. The
blood was drawn from deep-frozen batches of stan-
dardized stabilates, recently used in a cross-immu-
nity study (Du Plessis et al., 1989). To prevent the
Amblyomma hebraeum population on the farms
from being infected with the We vonden st
the challenged animals were treated with flumethrin












