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This article highlights the most imgortant research g
eld from 8-11

poort Journal of Veterinary Research,

Past, Present and Future,”” which was

oal setting regarding research on heartwater. Onderste-

oals identified during the workshop on ‘‘Heartwater:
eptember 1986 in the Republic of South Africa. An

attempt has also been made to identify the most modern technology which is available for this purpose. All 60
papers presented at the workshop, together with other relevant information, are published in this number of the

Onderstepoort Journal of Veterinary Research.

With regard to the causative organism it is crucial that research should be conducted on pure isolates.
Moreover, existing culture methods should be improved in order to obtain better yields of organisms.

Research on the hosts and vectors of Cowdria ruminantium should aim to elucidate the ways in which
vector ticks become infected in nature. For this purpose especially, it will be necessary to develop rapid tests
(e.g. DNA probes) to detect the organism in living amimals and ticks.

The nature of immunity and young animal resistance are still obscure and call for basic research. Mice and
murino-tropic isolates of C. ruminantium should prove useful in this regard. Since cross-reactions with Ehrlichia
occur, it is essential to give particular attention to the sero-epidemiology of Ehrlichia in conjunction with similar

studies on Cowdria.

. The development of a tissue culture vaccine offers the greatest chance of immediate success and should be
actively pursued. Studies on a recombinant vaccine should, however, be initiated because of the potential long

term advantages.

INTRODUCTION

One of the aims of this workshop has been to deter-
mine priorities and to set ourselves goals for future
research on heartwater. This meeting has given me a
unique opportunity to harness the wealth of expertise,
knowledge and information available in the attempt to
arrive at informed and wise decisions.

As a relatively large number of research goals have
been identified it stands to reason that it will be imposs-
ible to give attention to all of them immediately, or even
perhaps in the near future. It is perhaps best to regard this
paper as a document to whicgereference can be made
whenever information on research priorities on heart-
water is required. It cannot, however, stand on its own
and must be read in conjunction with the other papers
printed in this number of the Onderstepoort Journal of
Veterinary Research, which serves as the proceedings of
the workshop.

The headings used in the scienific programme and in
the index of the proceedings serve as a rough framework
for this presentation. The goals identified under each
heading are listed, as far as possible, in order of priority.

I. THE CAUSATIVE ORGANISM

1. We feel that it is necessary to compare the morpho-
logy of various isolates in c?ﬂture It is, for example,
important to determine whether the empty forms and
other morphological features, such as the slime layer
i)bserved in the Ball 3 isolate, also occur in other iso-
ates.

Since antibiotics possibly have an influence on the
morphological features, cultures with and without anti-
biotics should be compared.

2. As far as multiplication of the organisms is con-
cered, very few dividing forms have so far been seen
ar  inary fission was regarded as the most important
mecnanism involved. For further clarification it is im-
portant that early cultures should be studied, or early
infections in animals, and perhaps a time study should be
done in order to find more dividing forms. Another ques-
tion, for instance, is the significance of blebs. Is a bleb a

form of budding or perhaRs an antigenic mask? In mor-
nhalasical smidiag it mav ha necagearv to concentrate on

the dense forms, which are infectious in similar orga-
nisms and therefore probably most important.

3. It is imperative to determine whether there are
soluble antigens in the culture media. They may be more
immunogenic than the organisms themselves and there-
fore of potential practical significance. Rocket immuno-
electrophoresis, other immunodiffusion tests or the
ELISA should be used to demonstrate their presence.
Purified isolates are absolutely essential for this work
(see below).

Stability and preservation

1. Little attention has been given to studies on stabiliz-
ers. They are, however, extremely important since they
affect almost every aspect of the studies on heartwater,
such as purification of the organism, lyophilization and
vaccine production. Substances such as gluamine, or
ATP, may work wonders in this regard. It is felt that a
breakthrough with stabilizers may well open a Pandora’s
box of exploitable research and development possibili-
ties.

Cultivation

1. It is very important to standardize the cell culture
methods used, for instance as far as pH, the effect of
antibiotics and essential nutrients are concerned. Supple-
mentation with a cocktail of aminoacids may be a useful
boost to growth of the organism.

2. The unique ES cell line should be characterized, but
the cloning thereof is a prerequisite to meanin3gful
characterization. Improved yields with the Ball 3 or
other isolates, in the absence of prior irradiation of the
cells, is the ultimate aim of this exercise.

3. Although no indication of attenuation in cell culture
has been observed hitherto, this possibility should be
investigated more actively using modern techniques such
as the application of mutagens.

4, Since sheep and goats are more susceptible to heart-
water than cattle, the development of an ovine or caprine
endothelial cell line may be a profitable line of investiga-
tion.

Purification, genetics and metabolism
1. A method should be sought to purify the ir_nportjgnt
ies
e is
tion
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used. Filters with specific pore sizes might be useful in
this regard.

2. The isolation of plasmids from the dense forms,
using the studies done on Coxiella as a guide, could be
very useful in the longer term. Plasmids are packages of
DNA which would be invaluable for exploitation with
recombinant technology.

3. Once purified dense forms can be regularly ob-
tained, it should be feasible to start with Fenetic engin-
eering studies such as the development of DNA probes
for diagnostic and other purposes. Furthermore, the anti-
gens of various isolates could be compared using immu-
noblot techniques.

4. An ideal development would be the establishment
of a Cowdria metabolic unit somewhere.

II. THE HOSTS
Susceptibility and host range

1. We have already looked at the susceptibility of
Botential Tuminant, bird, and rodent hosts to heartwater,
ut we still cannot answer satisfactorily the crucial ques-
tion of how ticks get infected in nature, for instance in
the Kruger National Park where the primeval epidemio-
logical pattern of heartwater probably still exists. The
same, of course, applies to stock on farms in various
ecological regions in South Africa and elsewhere where
the vector ticks occur. Nagging doubts about whether the
individual wild animals which have been tested for their
susceptibility to heartwater were in fact immune to start
with make it necessary to repeat the studies with known
susceptible animals. A DNA probe for heartwater could
be particularly useful to identify susceptible animals.

2. The genetic resistance of domesticated ruminants to
heartwater seems to be a promising field of investigation
to pursue—I speak specifically about their resistance to
heartwater rather than to ticlz’s——particularly as far as
managing the disease in Africa is concerned.

3. There was some discussion in the think-tanks about
the terminology that should be used. Most participants
thought that the term *‘isolate’” rather than ‘strain’” or
““stock’” should be used, the word ‘‘strain’” perhaps be-
ing the most incorrect one of the three.

Pathology; pathogenesis

1. A specific search for antigen-antibody complexes
using immuno-gold techniques in electron microscopic
studies might be rewarding to explain some of the lesions
such as vascular changes.

. 2. The possible role played by vaso-active substances
in increased permeability of blood vessels should also be
comprehensively studied. The main pathological
features clearly point in that direction.

. 3. It is essential to develop a method to quantitate the
infectivity of an inoculum. Only then will it be possible
to determine if concepts such as ID50, sublethal dose
and minimum infective dose apply.

Cell cultures or mice (only with murino-tropic strains)
could possibly be used for this purpose.

Diagnostic methods

1. It would be useful if a rapid test could be developed
to demonstrate the presence of the organism in the living
animal. A DNA probe, which is rapid but not as sensi-
tive as many people think, is a definite possibility. The
ELISA test is already promising but could be developed
further. It is just about as sensitive as a DNA probe but

goes nlot Five the answer as quickly. We could also look
nr onlhihla :

Anticann in aaen vaies a danhalana asnabk oan

successfully for the detection of African swine fever
virus in the haemolymph of ticks, mightalsow =~~~
case.

2. We also need an easier technique to obtain brain
specimens from dead animals for diagnostic purposes
without having to remove the brain first. The collection
of brain material for diagnostic purposes through the
foramen occipitale, as already published, or any other
similar technique should be propagated amongst farmers
and herdsmen. The aim would be to obtain large num-
bers of brain specimens for survey purposes. An accurate
diagnosis is a prerequisite for any survey on the eco-
nomic importance of the disease, which is long overdue.

Serological techniques; serology

1. The discovery of serological cross-reactions be-
tween Cowdria and Ehrlichia is one of the most impor-
tant issues to emerge at this conference. This casts con-
siderable doubt on the purity of the Cowdria isolates
used as antigens in serological tests. Although in my
opinion there is a definite possibility that many of our
isolates are in fact not contaminated with other rickettsial
organisms, they will have to undergo a purification pro-
cess in order to do credible serology. The limited dilu-
tion or plaqueing technique could be used for this pur-
pose. Both have the production of clones as objectives.
Comparative serological tests with known Ehrlichia and
available Cowdria isolates might provide useful informa-
tion on the nature, extent and cause of the cross-reac-
tions.

Only when known pure isolates are available can
genetic engineering work such as the development of
genomic libraries, DNA probes and sub-unit vaccines
receive the necessary attention, not to mention other stu-
dies in which the organism will be used. Several isolates.
such as Welgevonden and Ball 3, should be purified, n
only one.

2. There are indications from studies on other orga-
nisms that high antibody titres could be associated with
specificity and that a cut-off point could be determined
for non-specific reactions using existing non-purified an-
tigens. Comparative studies with known Ehrlichia anti-
sera and/or antigen seem, however, essential for deter-
mining such cut-off points.

The ELISA test may be a better proposition than the
IFAT. The 2 tests should nevertheless be compared on a
set of sera. The antigens currently used for the ELISA
could also be improved.

3. Monoclonal antibody studies can be initiated once
known pure strains are available. In the meantime a st
could be made by looking for common protective anr-
gens in purified material using polyclonal sera. '
demonstration of common Frotective antigens wc
hopefully lead to the eventual development of a sub-unit
vaccine protecting against all possible antigenically dif-
ferent isolates.

Immunity

1. The occurrence and nature of so-called non-specific
resistance in young animals needs further elucidation in
cattle, sheep and goats. If this phenomenon is also nre-
sent in mice it could speed up research in this re;
considerably. Fundamental studies on the nature of
resistance are required. There may for instance be =
relationship between the pathogenesis of heartwater a
calf resistance. One could start with more fundamental
studies on the pathogenesis of heartwater in cattle and
work backwang towards young calf resistance. Ac
phase reactions, of which conglutinin is one, may
..... Teond Zam 4Ll i ninmn Mhao, ~L.a123 ‘l..’e looked at ¢

ite them and tnus
ies.









