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Introduction

T

be regarded as a keystone discipline in the history of
Onderstepoort, a position it maintained for the rest of its first
century.
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he founding of the Institute at Onderstepoort
in 1908 occurred at a period in the history of
science when ‘bacteriology’
Early years (1908-1928)
was regarded as the ultimate
achievement in biological
Theiler had been producing two bactescience, following the groundbreaking
rial vaccines at Daspoort, respectively for
“In 1853 a Friesian
discoveries of Louis Pasteur and Robert
blackquarter and lungsickness, and this
bull, imported from the
Koch of the role that micro-organisms
was the first such activity transferred to
Netherlands, was the
play in diseases of humans and animals.
Onderstepoort in 1908. Two diagnostic
No wonder that the official name chosen
reagents, tuberculin for tuberculosis in cattle
source of lungsickness
for the new institution was the ‘Veterinary
and
mallein for glanders in horses were
which spread throughout
Bacteriological Laboratories’ of the Transalso produced. Lungsickness or contagious
the entire southern Africa
vaal Department of Agriculture, with its first
bovine pleuropneumonia had devastated
via trek oxen plying
Director bearing the title of ‘Government
the cattle population of South Africa since
transport routes.”
Veterinary Bacteriologist’, which was re1853 when a Friesian bull, imported from
tained until 1912. Two of the first four
the Netherlands, was the source of an
appointments made in 1908, James Walker
epidemic which spread throughout the
and Walter Frei, were also called Assistant
entire southern Africa via trek oxen plying
Government Veterinary Bacteriologists, the other two being
transport routes. The first vaccines were body fluids or
a pathologist and a zoologist. Bacteriology can therefore
crude cultures, originally produced by J.D. Borthwick at A.
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Edington’s Cape Bacteriology Institute in
from France, became unavailable due to
Grahamstown in 1892 and later by Theiler
the outbreak of World War I. Apparently
there was little to choose between the
at Daspoort. Lungsickness was eradicated
from South Africa by 1924 but persisted in
imported and locally produced product
and in both cases the results continued
Namibia and Angola. Retaining a stockpile
of an effective vaccine at Onderstepoort
to be rather unsatisfactory. Frequently the
therefore remained crucial for the control of
vaccine failed to immunize, while at other
the disease for many years. The Bacteriology
times it caused severe reactions. It became
Section of the Institute remained intimateclear that a more reliable product was
ly involved throughout the years in the
urgently needed. In 1919 R.W. Dixon stated
development of vaccines as well as in their
in his annual report: ‘Anthrax is the most
production, which is discussed in detail in
serious disease we have to contend with,
Part 3: Vaccine Production and OBP. In this
and is responsible for more losses among
chapter the emphasis is therefore on its
farm stock than the total losses from all
research and development activities.
other contagious diseases’. In 1923, at the
Lamsiekte (botulism) in cattle was
height of the disease in South Africa, it
probably the first disease caused by a
was estimated that between 30 000 and
bacterium to be observed in South Africa
60 000 animals died of anthrax. In 1920
by Francois la Vaillant, who travelled in
G.G. Kind, a Swiss veterinarian recruited
by Theiler, started producing the first anthrax spore vaccine
the Cape of Good Hope from 1781 to 1784, and by H.C.
Lichtenstein, a medical doctor, at about the same time. The
according to a method developed by Cienkowsky in Russia
first scientific investigation of the disease
many years before, but it was also found to
was carried out by Duncan Hutcheon shortly
be unsafe. Research continued and a much
after his appointment as veterinarian by the
improved spore vaccine was eventually
Cape Colonial Government in 1880. He
developed
by Viljoen, H.H. Curson and P.J.J.
“Anthrax was probably
associated the disease with pica (a craving
Fourie in 1928, using weaker attenuated
first observed in southern
to eat substances other than normal food,
strains of Bacillus anthracis and a smaller
Africa by David
including carcass material) and concluded
number of spores. This vaccine proved to
Livingstone during
that it could be partially prevented by
be a vast improvement on anything used
his travels in 1850
feeding cattle crushed bones. Soon after
before and was extensively used until 1937,
it was founded, Onderstepoort became
dramatically reducing the incidence of the
and identified by W.C.
involved in lamsiekte research when Walker,
disease. However, it was still not safe for
Branford in the Cape in
in collaboration with D. Mitchell, proved
all species and separate vaccines had to be
1880.”
in 1913 that the disease could be induced
prepared for different species of domestic
in cattle by feeding them old bones and
animals.
carcass material. In 1918 P.R. Viljoen, the
When the Faculty of Veterinary Science
second South African to qualify as a veterinarian, confirmed
was established in 1920, Viljoen was appointed as Professor
this observation at Armoedsvlakte in the Vryburg district but
in Medicine, and was also responsible for lectures in ‘special
could not explain why cattle exhibited pica. It was Theiler who
eventually combined the various observations into a logical
sequence of events which led to the successful control of the
disease. Theiler was posted to Armoedsvlakte in 1919 and
managed to prove that a phosphate deficiency causes the pica
which leads to the consumption of bone material which in
turn causes lamsiekte and that the problem could be solved by
feeding bone meal to cattle in affected areas. The involvement
of a bacterial toxin was only discovered much later. The
lamsiekte saga with all its political ramifications is discussed
in more detail in Part 1.
In 1914 Onderstepoort started producing anthrax vaccine,
using the method developed by Pasteur. Anthrax was probably first observed in southern Africa by David Livingstone
during his travels in 1850 and identified by W.C. Branford
in the Cape in 1880. In 1882 Hutcheon adopted the use
of the Pasteur vaccine. This vaccine, previously imported
Sterilizing Room (bacteriology) in the Old Main Building 1908
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vaccine containing both types and routine
vaccination against the disease became
possible. This followed the introduction
of the formol toxoid process by Green in
1929 and the use of an adjuvant by Mason
and Sterne in 1936 to improve the existing
blackquarter (sponssiekte) vaccine.
Arguably, the most important discovery
during this period was that by Sterne of
a method to prepare a highly effective
non-virulent anthrax vaccine. After his
appointment in 1934 Sterne was posted
to the Bacteriology Section under Robinson
and given the task of producing the existing
vaccine. The laborious task of preparing
different vaccines for different animals and
unpredictable failures, in terms of safety,
prompted him to investigate alternative
methods of reducing the virulence of Bacillus
“In due course Sterne’s
anthracis. During his research he made the
(and Onderstepoort’s)
very important and far reaching discovery
successes became known
that pathogenicity of B. anthracis depended
internationally, with the
on its capsule. He subsequently started
result that his spore strain
experimenting with various methods that
might give rise to mutated uncapsulated
34F2 and formulation
strains. This line of work was not received
Intermediate period
were freely circulated
well and he was told that he was wasting
world-wide.”
(1929-1948)
his time.
Sterne, however, was stubborn and
This period coincided with the directorcontinued
with his research. He found that
ship of P.J. du Toit and included the difficult
virulent strains of anthrax readily produced
years of economic depression in the 1930s
avirulent uncapsulated variants on cultivation under certain
and of the Second World War. There were, however, a
conditions. These variants appeared in cultures of virulent
number of important developments on the bacteriological
strains grown on 50% serum agar in an atmosphere containing
scene. In 1930 Robinson completed the lamsiekte saga by
10-39% CO2. Variants selected from these cultures and grown
identifying the toxin-producing bacterium responsible for the
on ordinary media were morphologically indistinguishable
paralysis of affected animals as Clostridium botulinum types C
from virulent strains, but they had lost their ability to produce
and D, and the disease thus as botulism. This discovery opened
capsules and to invade the animal body, thus causing a fatal
the way for the development of a vaccine and in 1938 J.H.
septicaemia. He isolated several potentially useful strains but
Mason and Max Sterne prepared an effective formol-toxoid
eventually concentrated most of his further work on one of
them. Thus, the toxigenic, non-capsulating (pXO1+/pXO2-)
Bacillus anthracis strain 34F2 (also widely known as the ‘Sterne
strain’) was born. It had all the characteristics required of a
good vaccine, viz. good immunizing ability (even in guinea
pigs), safety and good shelf life. This resulted in the production
of a vaccine which was far superior to anything that had been
produced before.
In due course Sterne’s (and Onderstepoort’s) successes
became known internationally, with the result that his spore
strain 34F2 and formulation were freely circulated world-wide.
Today, almost all anthrax animal vaccines in use around the
world contain strain 34F2. It is truly remarkable that even
today, after about 70 years, the same strain and basically the
same formula are still in use. The Sterne spore vaccine not
Bacillus anthracis, the rod-like bacterium causing anthrax
only gave the world the means to effectively combat anthrax

PA RT 3
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bacteriology’. From 1922-1923 these
lectures were given by Fourie. The chair in
Hygiene and Infectious Diseases was filled
in 1920 by P.J. du Toit with E.M. Robinson
assisting as lecturer in hygiene from 19221923. Robinson had qualified in England in
1914 and on his return to South Africa had
been posted to the Allerton Laboratory in
Natal. In 1923 hygiene was separated from
infectious diseases and a new Bacteriology
Department established under H.H. Green
who previously was Professor of Biochemistry and General Bacteriology. Robinson
was transferred to the new department
as lecturer in bacteriology and in 1925
became its head. In 1928 du Toit founded
a new Department of Tropical Diseases and
Protozoology, and Infectious Diseases and
Bacteriology were combined with Robinson
appointed as Professor and head of the
department. He filled this position with
distinction until 1956, although he had
retired from the civil service in 1951, and
still lectured until 1958.
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G.C. van Drimmelen, head of the bacteriology section from 1956
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in domestic animals, but also indirectly in humans through
and elimination of reactors. It proved too costly to be adopted
the known relationship between the occurrence of anthrax in
by most farmers, however. Vaccination with the ‘strain 19’,
which was developed in the USA and imported in 1934,
animals and humans. So effective was prophylactic control,
utilizing the Sterne spore vaccine, that near-eradication of
was also used on a very limited scale. When G.C. (Govert)
van Drimmelen joined the staff of Onderstepoort in 1946 he
anthrax has been achieved in a number of countries.
was given the task by Robinson to investigate and improve
A further highlight at the end of this period was the
identification by K.C.A. Schultz and C.
the production of the vaccine for which
McIntyre in 1948 of Clostridium welchii
the demand greatly increased in the post(now perfringens) type D in South Africa.
war boom. His solution of the problem
“A further highlight at the
It had been known in other countries as
was the development of an aerated liquid
end of this period was the
the cause of enterotoxaemia in sheep and
culture method which greatly increased
in hindsight it must have been present in
the capacity to produce sufficient vaccine
identification by K.C.A.
this country for many years. However, the
to meet the needs created by campaigns
Schultz and C. McIntyre
launched by Veterinary Services to eliminate
disease known by farmers as ‘kidney disease’,
in 1948 of Clostridium
‘pulpy kidney’ or ‘bloednier’ had been
the disease.
welchii (now
confused locally with ‘geilsiekte’ or prussic
Freeze-drying the vaccine solved the
perfringens) type D, the
problem of its instability. Van Drimmelen
acid poisoning, which occurs under similar
cause of enterotoxaemia,
conditions i.e. lush pastures. A vaccine was
was also responsible for the identification
of Brucella ovis as the cause of infertility in
first imported, then improved and produced
in South Africa.”
rams and the development of an effective
locally. It soon became a best-seller among
Onderstepoort’s vaccines.
vaccine using the Brucella melitensis strain
Rev 1 in 1964. When Robinson retired in
1956
he
was
succeeded
by van Drimmelen as head of the
The post-war boom period (1949-1980)
Bacteriology Section and in 1958 as Associate Professor in
Brucellosis or contagious abortion in cattle, caused by Brucella
Bacteriology at the Faculty. With the reorganization of the
abortus, had been recognized clinically at a very early stage in
Faculty in 1958, and the need to reduce the number of
South Africa and had been diagnosed serologically in 1913.
departments, a single Department of Infectious Diseases was
Robinson carried out fundamental research on the nature of
formed with divisions of bacteriology, virology, protozoology
the infection at Onderstepoort and was successful in elimiand state-veterinary medicine. The head of the new departnating the disease from government-owned herds by testing
ment was R.A. Alexander, Professor in Virology. B.C. (Ben)

2008/07/28 04:50:22 PM

1908-2008

100
00

rs

Yea

PA RT 3

History of Individual Disciplines

ONDERSTEPOORT

G.C. van Drimmelen (right) with the fermentor he developed for the production of brucellosis vaccine
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the tuberculin skin test provided an efficient
Jansen, who had joined the institute staff
in 1949, was appointed senior lecturer in
diagnostic test for eradication purposes,
“The tuberculosis section
bacteriology and in 1963, when Alexander
little work was done on the disease in the
grew steadily, obtained
retired, he became head of the Department
early years.
of Infectious Diseases and also Dean of
As far as can be established Robinson
national recognition as a
the Faculty until 1970. Jansen retained
was
responsible for the production of tuberCSIR unit in 1962 and
his professorship until the break-away of
culin since his appointment in the early
in 1969 merged with
the Faculty in 1973 when he was suc1920s. In 1936 he started producing an
the Medical Research
ceeded as head of the department by P.G.
improved Heat Concentrated Tuberculin and
Council’s Tuberculosis
in 1947 the production of Purified Protein
(Peter) Howell, a virologist. In view of the
amalgamation of bacteriology and the
Derivative (PPD) of tuberculin still using
Unit, receiving institute
other disciplines mentioned, its further
Mycobacterium tuberculosis (the human
status in 1976 with
history at the Faculty is dealt with in Part 2:
strain). Field trials indicated that tuberculin
Kleeberg as first Director.”
Veterinary Tropical Diseases.
produced from M. bovis was more specific
H. (Helmut) Kleeberg was one of a small
and in 1960 South Africa was one of the first
group of post-war immigrants that came to
countries to introduce bovine tuberculin. In
Onderstepoort in the early fifties. He joined
1961 Kleeberg was joined by R.W. (Bob)
Robinson and founded a dedicated tuberculosis laboratory
Worthington who assumed the responsibility for research on
which pioneered the use of isoniazid for the treatment of the
tuberculin and other sensitins as well as for most of the farm
disease. Bovine tuberculosis had been a scourge of especially
work involved in Kleeberg’s chemotherapy experiments.
dairy cattle in the then Western Cape Province and was among
The tuberculosis section grew steadily, obtained national
the first notifiable diseases contained in the Diseases of Stock
recognition as a CSIR unit in 1962 and in 1969 merged with
Act promulgated in 1911. Being a chronic disease, and since
the Medical Research Council’s Tuberculosis Unit, receiving
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S.J. (Sharon) de Wet took on this role in the late 1980s before
she emigrated to Australia about 10 years later.
When van Drimmelen accepted the position of agricultural
attache in the USA in 1966, Worthington was transferred
to the brucellosis group where he stayed until 1973 when
he moved to the Faculty on a full-time basis. Other workers
during the early 1960s included Stan
van Blerk (mycoplasmas), Hendrik Botes
(salmonellas and enterobacteria), Ken Malkin
(Campylobacter)
r and C.M. (Colin) Cameron
on general bacteriology with the emphasis
on immunity in colibacillosis, salmonellosis,
brucellosis and pasteurellosis. Cameron also
studied Corynebacterium pyogenes and C.
ovis, and was involved in the development
of an Erysipelothrix vaccine. He took over
the responsibility as head of Bacteriology
in 1968. W.P.J. Fuls was Cameron’s right
hand man for many years until his death
in 1981.
Colibacillosis or white scours and allied
diseases caused by Escherichia colii presented researchers with a different problem
compared to diseases such as anthrax.
Anthrax is caused by a single bacterial
serotype, whereas E. colii strains are numerous, and only a small proportion of them
cause disease. As only certain serotypes were found to be
associated with disease, serotyping isolates was a useful first
step. Producing the typing antisera was a major undertaking,
as there were more than 270 typing sera to be produced and
tested. This task was initiated by Cameron and Fuls during
the late 1960s and completed by Marijke Henton. Once the
sera were available, all E. colii strains that were isolated from
diagnostic material were typed, whether they were thought
to be associated with disease or were only incidental isolates.
The first multivalent E. colii vaccine produced by Onderstepoort
contained 15 serotypes known to be associated with disease in
cattle and sheep in other countries, but once a solid database
of South African serotypes had been built up, the cattle
vaccine was changed to contain only five strains. An E. coli
vaccine for pigs was added in 1972, containing the six most

Skin test for tuberculosis in a bovine
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institute status in 1976 with Kleeberg as first Director. He
held this position until his retirement in 1989. The unit
attracted several foreign workers, inter alia Dr E.H. Runyon
from the USA who was famous for his classification of
atypical mycobacteria. A major contribution by the group was
their demonstration that atypical mycobacteria are responsible for 95% of tuberculoid lesions in
pigs, that they are common in nature and
that those infecting humans, pigs and
cattle are almost identical. In 1976 H.F.K.A.
(Hildegard) Huchzermeyer became the next
dedicated head of the TB laboratory. She
was responsible for the standardization
of bovine tuberculin and for the diagnosis
of mycobacterial infections, including M.
paratuberculosis, for the following 20 years,
with the able technical assistance of B.
Erasmus, O.L. Brett, G. Schiele, H.Harris, M.
Hanisch and S. Waterson.
Significant advances were made during
this period in improving the different clostridial vaccines. In 1950 Sterne and L.M.
Wentzel introduced a new method of cultivating the anaerobic C. botulinum organisms in an invaginated semi-permeable
cellophane sausage casing suspended in
the growth medium. It resulted in a much
higher concentration of the bacterial toxin accumulating in
the casing and thus in increased yield at a lower cost. During
the 1950s Jansen introduced several improvements in the
production of the vaccines against lamb dysentery (bloedpens) and pulpy kidney (bloednier).
He also studied the various toxins produced by the members of this group and developed methods for their quantitative determination. This contributed significantly to quality
assurance in vaccine production as well as in improving diagnostic techniques. In 1961, when Alexander retired, Jansen
became the seventh Director of the Institute.
The diagnosis of anaerobic infections and research on
anaerobic bacteria had become the responsibility of F.S. (Faffa)
Malan during 1969 and when he left C.M.E. (Cheryl) McCrindle
carried on during the first half of the 1970s. She had a
special interest in the pathogenic role of Clostridium novyii in
blackquarter-like lesions of cattle, because at the time only C.
chauvoeii was considered to be significant. McCrindle went on
to lecture in bacterial diseases at the Faculty when the Institute
and Faculty were separated, together with B.J. (Barend) Venter.
J.V. (Jan) Basch continued with anaerobic work for a year,
but soon went to private practice in Johannesburg. He was
succeeded by M.W. (Mike) Odendaal who concentrated on the
role of Clostridium perfringes type A in haemorrhagic enteritis
of ruminants. Odendaal later returned to Onderstepoort to
head a team tasked with improving vaccines. M.J. (Meintjies)
de Bruyn took over the responsibility for anaerobic diagnostics
as well as working on improvements to existing vaccines, and
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important South African strains. Work by Cameron and Fuls
very little cross-immunity and results were variable especially as
new strains were constantly being detected.
in 1980 and P. (Pamela) Hunter in 1982 also ensured that the
virulence factors of E. coli, which had been discovered in the
M.M. (Marijke) Henton joined the department in 1970 and
meantime, were at adequate levels in both vaccines.
began her work by researching colibacillosis in South Africa.
Pasteurella was initially thought to contain only two species,
A full set of typing antisera first had to be produced, before
P. haemolytica and P. multocida. This simple classification did
the incidence and importance of E. colii could be investigated
and improvements of the existing vaccine
not fit in with the various disease syndromes
for cattle could be made. This led to the
shown by infected animals, nor with the
observation that some strains of Pasteurella
production of other sets of typing sera, such
could also be isolated from normal animals.
as the capsular Klebsiella sera, important
Vaccines prepared in different parts of the
in investigating venereal infections of
horses. A. Garifallou was responsible for
world from various strains also gave very
variable results. In South Africa shipping
diagnostic bacteriology during the early
fever in cattle, as well as pneumonic
1970s, and when he left in 1976, Henton
took over diagnostic bacteriology. She
pasteurellosis and blue udder in sheep are
improved the service, was involved in
usually caused by P. haemolytica and to a
lesser extent by P. multocida A and D, but
many multidisciplinary investigations and
these are the types that do not produce
continued the tradition of assisting the
a good immunity. After typing sera were
vaccine factory in vaccine improvement
prepared by Cameron during the 1960s, the
until she left in 2002. Other technical staff
prevalence of Pasteurella serotypes in South
during the late 1970s were W.F. (Wilna)
Africa could be determined. This formed
Botha, P.C. (Piet) Knoetze, L. (Lorraine)
the basis on which vaccine strains could be
Pienaar and D. (Danie) du Toit.
selected.
An initial investigation by Cameron in
New horizons (1981-2008)
“Three vaccines were
1966 showed that protective immunity
formulated during the
In 1983/4 Hunter futher improved the
and the haemagglutination titres of P.
two
E.colii vaccines by adapting them from
haemolytica vaccines did not correlate with
early 1970s by Cameron,
alum
to oil adjuvants. The numbers and
each other. Further work by Cameron and
for pneumonia and
serotypes in the vaccines were constantly
G. (Gertruida) Smit in 1970 on a polyvalent
septicaemia in sheep,
reviewed so that the vaccines contained
vaccine intended for use in sheep confirmed
blue
udder
in
sheep
and
strains important in South Africa at the
that the immunity to P. multocida was far
shipping
fever
in
cattle.”
time.
As Onderstepoort was the only site in
better than the immunity to P. haemolytica,
Africa
where E. colii could be fully serotyped,
which also varied from strain to strain.
culture
collections from other African
Cameron and co-workers [M. (Marie)
countries were regularly examined to help
Engelbrecht, L (Lorraine) Pienaar, A. (Alet)
other researchers determine important
Vermeulen and F. (Fay) Bester] established
serotypes in their countries. Jansen, who
that cross-immunity between similar strains
was promoted to a senior position in the
was poor, and that no prediction could
Department of Agriculture in 1969, took
be made on the basis of serotype as to
early retirement at his own request and
whether a strain would be a good or poor
returned to Onderstepoort and his beloved
immunogen. Immunity to single antigen
research. He studied the aetiology and
vaccines were better than those prepared
epidemiology of epididymitis in young rams
with more than one type, and there was
on a high plane of nutrition and coninterference if more than four strains of P.
cluded that it was caused by an ascending
haemolytica were included in one vaccine.
infection by bacteria, such as Actinobacillus
Different species of animals also resseminis and Histophilus ovis, which he
ponded differently to different strains of Pasregarded as normal flora of the intestinal
teurella, and one could therefore not transtract.
pose results from one species to another.
During the mid 1980s it became
Taking these constraints into consideration,
apparent that leukotoxin played a major
three vaccines were formulated during the
role in the pathogenesis and protective immunity of P.
early 1970s by Cameron, for pneumonia and septicaemia in
haemolytica infections in cattle. Hunter and Odendaal utilized
sheep, blue udder in sheep and shipping fever in cattle. These
this knowledge to improve the Pasteurella vaccine for cattle.
vaccines gave a certain amount of protection, but there was
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went on to become the safety officer of
Leukotoxin is produced during the early
the OVI.
stages of growth, when the cell yield is still
low, and the leukotoxin vaccine is therefore
By 1988/89 some new faces appeared
on the scene, including F. Chaparro, who
more costly to produce. That leukotoxin
vaccines are far more effective than the
was mainly involved in brucellosis serology,
old bacterin vaccines is illustrated by the
L.M.M. Ribeiro, who was responsible for
fact that during the 1970s, when only
the diagnosis of brucellosis, trichomonosis
bacterin vaccines were available, cases of
and vibriosis and who developed typing
shipping fever yielded 70% P. haemolytica
discs for Brucella, L. (Lesley) Te Brugge and
and 30% P. multocida. During the early
R. (Richard) Bartkowiak. Highlights during
2000s, when the use of leukotoxin vaccines
this period were the development of an
experimental vaccine against Trichomonas
was well established in feedlots, there was
foetus, and a serological investigation of the
a remarkable drop of P. haemolytica to only
23% of all cases of shipping fever from
prevalence of brucellosis in African buffacattle in feedlots.
loes in the Kruger National Park (KNP).
A new addition to the staff in 1990
When Cameron left the Institute in
1985 it was decided to amalgamate the
was A.D. (Andrew) Potts who was mainly
Sections of Bacteriology and Reproducresponsible for the serology of brucellosis
tion under the leadership of S. (Stan) Herr.
and leptospirosis. 1990 was also the year
Reproduction had over the years developed
when tuberculosis caused by M. bovis was
into a unit dealing mainly with bacterial causes of infertility
first diagnosed by necropsy in the KNP. The introduction
of improved molecular diagnostic tests utilizing PCR, ELISA
and abortion. These included Brucella, Leptospira, Trichomonas
and Campylobacter, and the researchers involved were C.C.
and gamma-interferon techniques allowed the tuberculosis
team, now led by A.L. (Anita) Michel, to
(Catherine) Williamson, J.G. (Jan) Myburgh,
B. (Bruce) Gummow and S.M. Pefanis.
carry out numerous and extensive surveys
On the bacteriological side Henton
in live buffaloes and other species during
The transfer of the
investigated pleuropneumonia in pigs,
the 1990s. The spread of tuberculosis
C.J.V. Trichard continued his research on
to lions, cheetahs, leopards, hyenas and
Onderstepoort Research
mycoplasms, while R. Swanepoel worked
kudus
became evident and the tubercuInstitute from the
on improving the Campylobacter fetus
losis laboratory formed a close alliance
Department of Agriculture
with veterinary researchers in the infected
(previously known as Vibrio fetus) vaccine.
to the newly established
Research on fish diseases (which had fallen
parks, the Faculty of Veterinary Science,
Agricultural Research
the Department of Agriculture and several
under Poultry since 1981) was also added
international collaborators. Fingerprinting
to Herr’s responsibilities in 1987 when
Council in 1992 was
the Poultry Section amalgamated with
confirmed that tuberculosis in the KNP
a turning point in its
the Poultry Section of the Faculty. The
had originated from cattle in Mpumalanga
history...“
fish research unit was disbanded in 1989
Province.
when the sole researcher, R. (Robert) Bragg,
The transfer of the Onderstepoort Reresigned to join the Poultry Section. Bragg
search Institute from the Department of
had been assisted by P. (Paula) Broere, who
Agriculture to the newly established Agricultural Research Council in 1992 was a turning point in its
history not only for the Institute, renamed the Onderstepoort
Veterinary Institute (OVI), but also for Bacteriology as a
discipline. The separation from the vaccine factory, which was
not transferred, ended the traditional emphasis on vaccine
development and the intimate involvement in vaccine production which had been the mainstay of the section’s activities
since its inception. Furthermore, the new responsibility of the
Institute to earn an ever increasing part of its funding from outside sources necessitated a change in approach from scienceoriented to client-oriented activities. To meet this challenge it
was decided to reorganize the Institute and replace the scientific
discipline-based research with programmes which could be
marketed and would meet the requirements of its clients.
The activities of the Section of Bacteriology and ReproducA diagnostic kit developed and produced at Onderstepoort
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tion were consequently restructured into two components:
in 1994/95 the same technique was applied by Sharon de
the diagnostic part was incorporated into an institute-wide
Wet to Salmonella dublin in an attempt to develop a bivalent
Diagnostic Programme, whereas the research activities were
vaccine. At the same time Botha made the first attempts to
coordinated in a Bacterial Vaccine Development Programme.
clone the toxin encoding genes of Clostridium perfringens
The result of this restructuring was gratifyusing DNA recombinant techniques. He was
ing. Within a year there was an increase of
successful in cloning the gene for the type
D epsilon toxin in E. coli but unfortunately
37% in the number of specimens submitted
“Significant progress
for bacteriological diagnoses. This was not
the yield of toxin was too low for practical
was also made in the
only the result of active marketing but
application. In the case of C. botulinum,
development of in vitro
cloning of the gene coding for the Halso of public concern about the possible
tests such as western blots
contamination of eggs with Salmonella
chain of the type C neurotoxin was also
enteritidis, similar to that of a reported
achieved.
to replace the animal
outbreak in the UK, and about a limited
Significant progress was also made in
tests previously used for
outbreak of Johne’s disease in sheep in the
the development of in vitro tests such as
the typing of clostridial
western blots to replace the animal tests
then Eastern Transvaal (now Mpumalanga).
antigens.”
A new manager for the vaccine devepreviously used for the typing of clostridial
lopment programme was appointed in the
antigens. Contracted by the vaccine factoperson of M. (Mike) Odendaal. He introry, now called Onderstepoort Biological
duced a totally new approach in terms of the application of
Products (OBP), Odendaal studied the use and evaluation of
molecular techniques with the assistance of newly appointed
new adjuvants to replace the traditional oil formulations. He
staff with the necessary experience and training, i.e. A.D.
identified a vitamin E-based water miscible agent which is well
(Adriaan) Botha and C.E. (Christine) Ellis. An early success was
tolerated by animals and produced high antibody levels against
epsilon toxoid when used as adjuvant. He also continued the
the development of a new generation vaccine against calf
scours. A mutant of Salmonella typhimurium was developed
work on the P. haemolytica leukotoxin vaccine which later
by means of chemical mutagenesis of a virulent field strain
turned out to be very successful in the market place. In 1999
and found to be safe and effective as a vaccine strain for use in
Odendaal resigned and was succeeded by Botha. E.E. de
calves. It was shown to be attenuated because of the complete
Bruyn and E.C. du Plessis were new appointees in the period
loss of the plasmid which codes for virulence and therefore is a
1997-1998 and were respectively involved in further work on
stable mutant. It also contained a metabolic marker so that the
developing a recombinant lamsiekte vaccine and a lamsiekte
challenge model in cattle.
live vaccine strain, once released in the field, can be accurately
detected and distinguished from a mixed population of other
A highlight during this period was the official launching
bacteria. It was the first time in the world that a Salmonella
of the Leukopast vaccines against pasteurellosis by the then
strain was attenuated by plasmid curing. In a follow-up project
Minister of Agriculture, Mr. D.A. Hanekom. The two original

Bacterial vaccine production
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vaccines had been tested in more than 30 000 head of cattle
When Herr retired Henton acted as head of the section
and proved to be safe and effective. A third formulation
until her resignation in 2002 when Herr’s shoes were competently filled by Michel, who had already shown her abilities
which contains the infectious bovine rhinotracheitis (IBR)
as a leader in the tuberculosis unit. Starting in 2000 her
and parainfluenza (PI3) viruses had also been developed
in conjunction with OBP, specifically for the prevention of
laboratory increasingly became involved in TB vaccination
shipping fever in cattle feedlots. All these vaccines were very
trials which included the establishment of an infection model
well accepted by the market.
in buffaloes in a joint effort to find suitable control measures
Work on recombinant botulism (lamfor the disease.
A significant development during
siekte) and Actinomyces pyogenes vaccines
continued but were less successful. In conthis period was the introduction of a sotrast, the ELISA test developed for the evacalled ‘Buffalo Test Package’ which proluation of pulpy kidney vaccine proved to be
vided a customized fast-tracking service
highly effective and suitable to replace the
package for the diagnosis of tuberculosis,
mouse test previously used. In the diagnosbrucellosis, foot and mouth disease and
tic programme samples submitted reflected
Corridor disease. The product proved popua world-wide trend towards increased isolar and generated work and income for
the laboratories involved while owners
lation of new pathogenic strains of E. coli
and an increase in samples submitted from
whose buffaloes tested negative for all four
poultry positive for Salmonella enteritidis,
diseases could obtain high prices for their
an important human pathogen.
animals.
When Michel took over the DepartWildlife species contributed 50% of the
samples received for routine tuberculosis
ment of Bacteriology and the diagnostic
culture. Restriction fragment length polyprogramme she continued improving the
morphism (RFLP) analysis revealed 16 genequality of the diagnostic service to the
tically distinguishable strains of M. bovis
extent that ISO 17025 accreditation was
among wildlife species, the majority of
obtained for nine of the 46 standard tests
“Starting in 2000 her
which had evolved from the common parenoffered. She also established accredited
laboratory increasingly
tal cattle strain transmitted to buffaloes.
PCR and Feed and Food laboratories which
became involved in TB
A. (Anna) Mouton joined Bacteriology in
enabled the section to obtain a contract
1997 and, apart from becoming competent
from the Gauteng Veterinary Services for
vaccination trials which
in all aspects of diagnostic bacteriology,
an extensive survey to monitor the health
included the establishment
started a health scheme for farmed abaof slaughter animals and the hygiene level
of an infection model in
lone and initiated a Quality Assurance
at abattoirs.
buffaloes in a joint effort to
Programme resulting in the bacteriology
By 2005 all five disciplines within the
find suitable control measures
laboratory becoming the first SANAS (South
Department had obtained ISO 17025
African National Accreditation Systems)
accreditation with 50% of tests accredited.
for the disease.”
accredited laboratory at Onderstepoort.
Eighty percent of diagnostic tests were done
She was succeeded in 2001 by Prudence
for government departments, including
Kabongo, a veterinarian from the Congo
contracts for Gauteng and the Northern
and subsequently by Awoke Kidanemariam in 2005.
Cape and participation in the national Tuberculosis Eradication
In 1998 the contract for bacterial vaccine development
Scheme which uses field testing of cattle and abattoir
sponsored by OBP was terminated and therefore also the
surveillance to identify infected herds.
even-named OVI programme. From this date onwards BacteThe epidemiology of tuberculosis in the KNP continued
riology basically functioned as a diagnostic laboratory which
to receive attention in collaboration with the Faculty and
was accommodated in the building vacated by Veterinary
other role players. New staff members appointed during the
Public Health in 1996. During 1998-2000 there was still a
first decade of the 21st century included K.C. (Kotsanayi)
project registered for Herr on the immunity induced by his
Katsande, responsible for the feed and food laboratory,
M.S. (Mkhevu) Mnisi to assist with general bacteriological
trichomonosis vaccine and he was still responsible for the
diagnosis of infertility and abortion. Both projects terminated
diagnostics and research, M.T. (Tiny) Hlokwe for tuberculosis
when he retired in 2000. Other projects were diagnostics of
diagnostics and research, and N.S. Mukhufhi for the PCR
bacterial diseases (Henton), tuberculosis and Johne’s disease
laboratory established in 2001. The latter was replaced by A.
(Michel), and a bovine brucellosis ELISA test (Potts).
van Zyl in 2006.
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he importance of biochemistry as a scientific
discipline was recognized at an early stage by the
founder of Onderstepoort, Arnold Theiler. During
the years immediately following the establishment
of the Institute in 1908 the main problem facing its small
band of researchers, at least from the farmers’ point of
view, was elucidating the cause of lamsiekte. Theiler always
had an interest in the relationship between animal diseases
and plants and for some time supported the theory that
the disease was caused by grazing on toxic plants. Feeding
experiments did not support this view, however, and by
1912 Theiler realized that he needed a biochemist to assist
him in further investigations. When he left for Europe on
a year’s study leave in 1912 Theiler had the mandate to
The ‘Physical Chemical’ laboratory in the Old Main Building, 1908
recruit additional staff and also took some pathological specimens along which he submitted to the pathologist Prof. E.
Hedinger of Basle University in Switzerland.
sites, would remain the two focus points of biochemical
At the time vitamins had recently been discovered and
research at Onderstepoort for many years. In 1917 the
vitamin deficiencies identified as the cause of human diseases
professional staff at Onderstepoort had
such as scurvy and beri-beri. Hedinger
increased to nine, with Green still the only
suggested that lamsiekte might result from
‘biochemist’, mainly engaged in chemical
a similar deficiency. When Theiler spent the
“Green arrived in Cape
analyses of pastures in areas where lamsiekte
last months of his leave in 1913 in London
Town in January 1914 and
was prevalent. By 1919, after the end of
he therefore engaged H.H. (Harry) Green
World War I and the devastating influenza
as ‘physiological chemist’ specifically to
immediately proceeded to
epidemic,
staff numbers had fallen to five,
follow up this new angle (see also Part 1).
the Armoedsvlakte Research
including Green who remained Theiler’s
It is of interest that two other stalwarts
Station at Vryburg to start
‘cardinal collaborator’ and who played a
were recruited at the same time: E.M.
chemical investigations
major part in the discovery of the role
Robinson and Gilles de Kock as ‘veterinary
based on the ‘deficiency’
played by phosphate deficiency in the
bacteriologists’.
aetiology of lamsiekte. He was described
theory, a subject that would
by contemporaries as exceptionally meticuFocus on mineral deficiencies
occupy him for the rest of
lous, conscientious and reliable.
(1914-1930)
his career.”
In 1920 Green was appointed as the
first Professor in Biochemistry in the newly
Green arrived in Cape Town in January
established Veterinary Faculty. Along with
1914 and immediately proceeded to the
the other five appointees he was sent
Armoedsvlakte Research Station at Vryburg
abroad to study the latest advances in his discipline. On his
to start chemical investigations based on the ‘deficiency’
return from the USA a year later he was ‘on the verge of
theory, a subject that would occupy him for the rest of his
a nervous breakdown’, attributed by his colleagues to his
career. Being the only chemist on the institute’s staff he was
intense character and the stress caused by working day and
also involved in research on chemical control of external
night during his study leave. He soon recovered, however,
parasites, inter alia the use of sulphur in sheep dips and the
and continued his work on mineral deficiencies in the newly
development of an arsenical dip tester. These two activities,
built Biochemistry wing of the main building. His work
nutritional deficiencies, and chemical control of ectopara-
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culminated in a classical paper entitled ‘Phosphorus in the
western part of the country and turned a previously povertyLivestock Industry’ by Theiler, P.J. du Toit, and Green which
stricken area into a prosperous beef producing community.
was published in 1924. The 12th Report of the Director of
This prompted further research focused on determining the
Veterinary Research, published in 1927, was
optimal dose of bone meal under various
devoted in its entirety to lamsiekte, with
conditions and later, when bone meal was
in short supply and became expensive,
Theiler, P.R. Viljoen, Green, du Toit, H.
Meier and Robinson as co-authors. It is a
the development of other forms of phosmasterpiece of detailed reporting on the
phate supplementation. As an alternative
meticulous research carried out during the
to dosing, the use of soluble phosphate
preceding years.
in drinking water was investigated, but
this was eventually replaced by the use of
During the course of 1928 Green
combined salt and phosphate licks, which
suffered what was then called a ‘mental
collapse’ or ‘suicidal clinical melancholy’,
turned out to be the most economical and
in modern terms probably severe depresconvenient practice.
sion. Theiler, who was visiting Australia
In 1930 a nation-wide chemical survey
after his retirement in 1927, returned to
of natural pastures was launched. For 5
Onderstepoort to support his friend and
years samples of indigenous grasses and
later accompanied him and his wife to
other plants were collected every 3 months
London where he was hospitalized. By 1931
from all over the country and analyzed for
Green had recovered sufficiently to resume
P, Mg, Ca, K, Na, Cl, protein and fibre. The
work but obtained a position at Weybridge
results, published in a series of papers, not
and never returned to South Africa. During
only confirmed a wide-spread phosphate
his career he was awarded the Senior
deficiency in grassland pastures but also
“In 1930 a nation-wide
Captain Scott Medal, the South Africa
identified a serious protein deficiency, eschemical survey of natural
Medal and Fellowship of the Royal Society
pecially during the winter months. These
pastures was launched.
of South Africa, recognizing his contriburesults were communicated to farmers by
tion to science in general and more specifiall available means, e. g. by Green, Graf
For 5 years samples of
cally to biochemistry. His responsibilities
and J.G. Bekker during the ‘demonstration
indigenous grasses and other
at Onderstepoort were taken over by A. I.
train’ project in 1926 (see Part 1), in popular
plants were collected every
(Avril) Malan, who continued the research
articles in the agricultural press, in talks at
3 months from all over the
on mineral deficiencies and the teaching
‘Farmer’s Days’ and in radio talks by Bekker,
country
and analyzed for P,
of biochemistry to the veterinary students,
A.I. Malan and J.H.R. Bisschop between
and by H. (Hermann) Graf who established
1932 and 1943. J.G. Louw presented a
Mg, Ca, K, Na, Cl,
a section called Chemical Pathology which
comprehensive report on the survey results
protein and fibre.”
dealt mainly with problems related to
to the 4th International Grassland Congress
dips and dipping. Graf eventually became
in 1939 and the well-known nutritionist
Deputy Director of the Institute and partJ.W. Groenewald gave a series of radio talks
time Professor at the Faculty where he
between 1944 and 1947, mainly on protein
served as Dean from 1955 until 1960, when
shortages and balanced rations.
he died in office. Research on the use and
routine testing of dips continued under the
Plant and microbial toxins and
guidance of J.R. (Johan) Malan.
nutritional requirements
Following the discovery that phosphate
deficiency was responsible for the phenoA welcome addition to the phosphate
menon of osteophagia (bone eating), a form
studies followed the recruitment in 1930
of pica in cattle which led to the ingestion
of a biochemist, Claude Rimington, with
of botulinum toxin causing lamsiekte, the
a fellowship sponsored by the Imperial
feeding of bone meal was initially proAgricultural Bureau to study plant intoximoted to combat this disease. It soon becations, more specifically geeldikkop or
came clear, however, that phosphate supphotosensitization in sheep. During his stay
plementation also dramatically increased
of seven years in South Africa Rimington
growth, production and reproduction. It alidentified phylloerythrin as the cause of
so eliminated a condition called ‘stywesiekte’ in young animals,
photosensitization and later became a leading world authowhich turned out to be rickets. The simple expedient of feeding
rity on porphyrin metabolism. He also played an important
bone meal thus revolutionized farming practices in the northrole in establishing chemical research on plant toxins at
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The section also assisted other researchers in determining
the nutritional requirements of microbes and cell cultures
and during the late 1950s a sophisticated laboratory was
established under the leadership of H.W. Radmacher, an
immigrant from Germany, for the determination of trace
elements. Again a national survey was launched, this time
of trace elements in natural pastures. Other work included
studies of the vitamin A requirements of ruminants and cobalt
deficiency in sheep.
During the same period a research group was established
by W.J. (Willem) Serfontein, combining his expertise in organic
chemistry with the microbiological background of his co-worker
Horst Weyland (another young immigrant from Germany)
to investigate the use of bacteria as analytical tools in the
determination of micro-nutrients. Weyland carried on with this
work when Serfontein later moved to the Medical Faculty of
the University of Pretoria, where he established himself as an
expert in human nutrition and food supplementation. In 1956
C. Rimington and family in South Africa 1934
D.W. (Daan) Verwoerd, who had qualified as a veterinarian
the previous year, joined the group and was seconded to the
University of Pretoria to study for an MSc in biochemistry. The
Onderstepoort in collaboration with the Toxicology Section as
research for his thesis, on the isolation of the epsilon toxin of
described in Part 3: Toxicology.
Clostridium
perfringens type D, was carried out in Serfontein’s
In the period immediately before, during and after
laboratory,
and
a request by the latter to assist him in the
World War II, a number of young chemists and biochemists
preparation
of
a
seminar on the recently published work of
spent some time at Onderstepoort before establishing themWatson
and
Crick
on DNA structure was the spark for his lifeselves elsewhere. One of these was H.O. de Waal, who later
long interest in the emerging new field of
became Professor in Organic Chemistry at
molecular biology. After obtaining his MSc,
the University of Pretoria. Of considerable
Verwoerd was awarded an Alexander von
importance was the discovery by the
“Of considerable
Humboldt
fellowship for study in Germany.
young J.S.C. (Claude) Marais in 1944 of
importance
was
the
discovery
He spent two years at the Max Planck
monofluoro-acetate as the toxic principle
Institute for Biochemistry in Munich, under
by the young
of gifblaar, a toxic plant causing sudden
Nobel Prize winner A. Butenandt, and a
death in ruminants in the northern parts of
J.S.C. (Claude) Marais
further year at its sister institute for Virology
the country. It was subsequently also found
in 1944 of monofluoroin Tübingen. His research in Munich on the
in a number of toxic plants in other parts
acetate as the toxic principle
chemical hydrolysis of DNA as a first step
of the world. Marais left Onderstepoort
of gifblaar, a toxic plant
towards its sequence analysis earned him a
shortly after the discovery, but returned
DSc in Biochemistry from the University of
causing sudden death in
much later as Assistant Director, responPretoria in 1963.
sible for biochemistry and related disciruminants in the northern

plines until his retirement. His predecessor
parts of
in this position was J.G. (Jakob) Louw,
who replaced A.I. Malan as head of the
Biochemistry Section when the latter resigned in 1945. Malan’s resignation was in response to the
Smuts government prohibiting membership by civil servants
of the Afrikaner Broederbond, a pro-Afrikaner organization
opposed to the war effort. Louw later played a leading
role in the Public Servants Association and finally became
a commissioner in the Public Service Commission until his
retirement in the early 1960s. H. (Herman) Reinach succeeded
Louw as head of the Biochemistry Section and continued with
the routine functions allocated to his laboratory. These mainly
consisted of chemical analysis and statutory control of all
animal feeds which had to be registered under Act 36 of 1947
before being offered for sale to the public.
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Molecular Biology

On his return to Onderstepoort in 1963
Verwoerd took over the laboratory of
Weyland, who had returned to Germany to rescue his family
from East Germany when the Berlin wall was erected. At first
Verwoerd continued with a study started in Tübingen on the
biochemical effect of infection by an enteric virus on its host
cell, but then in 1964 he took the crucial step of establishing
a Molecular Biology Section with the mandate to study
viruses of veterinary importance at the molecular level. After
consultation with his colleagues in Virology it was decided
to concentrate on the virus causing bluetongue in sheep, an
economically important animal disease. At that time very little
was known about the virus in terms of morphology, structure,
replication and even its classification. It had only recently been
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adapted to cell culture and the first task was to develop a
plaque assay for its quantitative determination and then to
optimize its production and purification in order to proceed
with detailed biochemical studies.
It was soon apparent that more expertise was needed and
several co-workers were recruited from various disciplines.
The first to join the group was R.A. (Rolf) Oellermann, a
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graduate in biochemistry from the University of Natal. He was
famous for his habit of singing with gusto while engaged
in his laboratory work, and he played an important role in
developing and establishing biochemical procedures. He also
laid the groundwork for the study of African horse-sickness
virus (AHSV) in parallel to that of bluetongue virus (BTV) before returning to his alma mater a decade later. H.J. (Herklaas)

H

J. (Herklaas) Els was a graduate in physics who
established an electron microscopy unit within
the section and was responsible for most of the
research on the ultrastructural morphology
of the viruses studied over the next two decades. Excellent
technical support was provided by J.H. (Johan) Broekman and
P.A.M. (Flip) Wege who were experienced in cell culture
technology and who established the routine production of
virus which was essential for all molecular studies.

Biochemistry, Molecular Biology, Biotechnoly and Immunochemistry
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of hard work were spent on elucidating the relationships and
Els was a graduate in physics who established an electron
microscopy unit within the section and was responsible for
functions of the various nucleic acid and protein components.
most of the research on the ultrastructural morphology of the
Also of special interest were the mechanisms involved in the
viruses studied over the next two decades.
replication of the virus and the effect these
Excellent technical support was provided
processes have on the metabolism of the
by J.H. (Johan) Broekman and P.A.M. (Flip)
host cell. The rationale behind the work
“A first breakthrough in
Wege who were experienced in cell culture
was that a better understanding of a virus
bluetongue virus research
technology and who established the routine
and its multiplication strategy could lead to
production of virus which was essential for
better control of the disease it causes. At
came when sufficient
all molecular studies. Broekman was later
this
time many new techniques were being
virus had been purified to
promoted to the vaccine factory (OBP)
developed in molecular biology, notably
isolate its genetic material
where he eventually retired as manager.
those for sequencing nucleic acids, for
and determine whether it
A first breakthrough in bluetongue virus
cloning genomes in suitable vectors and for
was DNA or RNA.”
research came when sufficient virus had
the construction of recombinant viruses.
been purified to isolate its genetic material
These new techniques, which collectively
and determine whether it was DNA or
became known as ‘biotechnology’, were
RNA. At the time all viruses that had been
increasingly applied in the research on
examined contained either single- or double-stranded DNA, or
practical disease problems.
single-stranded RNA. This complied with the so-called central
H. (Henk) Huismans, who joined the group in 1966, was
dogma of molecular genetics, which stated that genetic into play a major role in using the new techniques for the
development of recombinant vaccines and improved diagformation resides in ds-DNA which is transcribed into singlestranded messenger RNA which in turn is translated into
nostic methods. After spending two years at Duke University
protein. The results obtained with BTV nucleic acid, however,
in the USA, working on reoviruses, he was appointed as head
were contradictory and confusing.
of the Biochemistry Section in 1977 when
Broekman had previously done some
Reinach retired. It was decided to terminate
differential staining on BTV-infected cells
all the traditional analytical work in the
and obtained results which suggested that
section, which had become obsolete, and
transfer the orbivirus work to Biochemistry.
the virus contained DNA, but chemical anaVerwoerd remained as head of Molecular
lysis of the isolated nucleic acid indicated
that it was RNA. However, it was resistant
Biology but switched to research on cancer
viruses with the emphasis on jaagsiekte, a
to degradation by the enzyme RNase,
again suggesting that it consisted of DNA.
disease first described in South Africa in the
Finally the melting behaviour and analytical
19th century but of unknown aetiology.
ultracentrifugation confirmed that the
physical characteristics of the nucleic acid
Biochemistry Section
were those of a double-stranded structure,
transformed
although chemically it was clearly RNA. The
conclusion that the virus had a doubleUnder the leadership of Huismans the
stranded RNA (dsRNA) genome was revoresearch on BTV and AHSV remained at the
lutionary and not easily accepted at first.
forefront in international terms. Initially he
Fortunately it soon became known that sistudied protein synthesis in BTV-infected
milar results had recently been obtained in
cells and discovered non-structural pro“Under the leadership of
the USA with a human reovirus. Eventually
teins forming tubules in the cell as well as
it was found that African horsesickness
an RNA-binding protein. His group, which
Huismans the research on
virus and a number of other insect-borne
included co-workers A.A. (Albie) van Dijk,
BTV and AHSV remained
viruses were dsRNA containing viruses and
C.W. (Christine) Bremer, N.T. (Nico) van
at the forefront in
they were assigned to a genus known as
der Walt and M. (Michelle) Cloete, also
international terms.”
orbiviruses within the family Reoviridae.
studied the viral transcriptase, an enzyme
There were further unique characterisessential for its replication, and the proteins
tics of BTV to be discovered. The dsRNA
found in the viral and sub-viral particles.
genome was shown to consist of ten sepaOf crucial importance for future work was
rate fragments of different sizes, each of which acts as a gene
the identification of the group-specific and serotype-specific
coding for a specific protein which either forms part of the virus
antigens of BTV and the demonstration that immunization with
or is produced in the infected cell. Furthermore, the viral RNA
a purified outer capsid protein of the virus could protect sheep
is encapsulated in a double protein coat or capsid. Many years
against infection. This discovery attracted worldwide attention
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and led to the introduction of recombinant DNA technology,
of BTV originating from various countries led to the discovery
aimed at the cloning of the gene(s) coding for the immunoof ‘topotypes’, or geographical variants within serotypes,
genic antigen(s) in order to develop a recombinant vaccine.
which can be used to determine the source of an outbreak of
Once the technology was established it led
unknown origin.
to the cloning of the other genome segAetiology of jaagsiekte
ments of various orbiviruses and the use of
In preparation for his future research on
these clones as genetic probes for diagnosjaagsiekte (ovine pulmonary adenomatic and comparative purposes. It was also
tosis), Verwoerd spent 1973 at the National
the first step towards the determination of
Cancer Institute in Bethesda, USA. On his
nucleotide sequences in later studies.
return a new team was assembled in the
When Huismans was recruited by the
Molecular Biology Section consisting of E-M
University of Pretoria in 1987 as Professor
(Ethel-Michele) de Villiers, A-L (Anna-Lise)
and head of its Genetics Department he
Williamson and S. (Susan) Coetzee on the
decided to continue his work on orbiprofessional side, and P. A. L. (Flip) Eksteen
viruses, concentrating on AHSV, in close
and E. (Liz) Meyer-Scharrer as technicians.
collaboration with the Onderstepoort
Initially the hypothesis that a herpes virus
group. He continued for the rest of his
might cause jaagsiekte was explored, based
career to produce outstanding research
on the demonstration by other workers
results as well as training many students,
using electron microscopy of such a virus in
some of whom were later employed by the
affected lungs. It was soon found, however,
Institute.
that herpes viruses commonly occur in
His successor as head of the Biochenormal sheep lungs without causing any disease.
mistry Section was Albie van Dijk, a biochemistry graduate
An important breakthrough was the discovery that jaagfrom Potchefstroom University. She continued the molecular
siekte could be transmitted experimentally by intra-tracheal
studies on orbiviruses, at first concentrating on the in vitro
injection of newborn lambs with lung-lavage material from an
transcription and translation of BTV messenger RNA. Her group
established case of the disease, one of its characteristics being
was joined by G.J. (Gerrit) Viljoen and D.H. (Dion) du Plessis
the accumulation of fluid in the lungs. Density fractionation
who continued with the programme of cloning the genome
of the lung fluid resulted in an infective fraction with the
segments of the 21 serotypes of BTV as dsDNA in an E. coli
typical density of retroviruses. Reverse transcriptase, an
vector. Cross-hybridization of these DNA clones identified
enzyme characteristic of these viruses, could
segment five as the most suitable groupalso be demonstrated in the same fraction.
specific probe, since it was highly conserved
Electron microscopy of the semi-purified
in all serotypes. Serotype-specific probes,
“A
baffling
characteristic
of
fraction confirmed the presence of viral parbased on segment two, were developed
jaagsiekte
was
the
fact
that
ticles with the typical morphology of type D
for several orbiviruses and applied in a
retroviruses.
antibodies
to
the
virus
could
dot-spot test which revolutionized the
All attempts to cultivate the virus in
characterization of viral isolates.
never be detected, either in
cell
cultures failed, however, although cell
Van Dijk was specifically interested
natural or experimental
cultures could be established from the lung
in the two non-structural viral proteins precases of the disease. The
tumour which could transmit the disease.
sent in infected cells, which were respecprospect of developing a
Final proof that the virus, now called the
tively identified as a phosphoprotein with
vaccine or even a serological
jaagsiekte retrovirus (JSRV), is the causative
autophosphorylation activity and a glycoagent of the lung tumour was obtained
sylated membrane protein which is implitest for jaagsiekte therefore
by demonstrating an inverse relationship
cated in cell exit and possibly in pathogeneseemed very slim.”
between the concentration of the virus in
sis and/or virulence. Progress was also made
the inoculum, as measured by the reverse
in the development of recombinant subunit
transcriptase activity, and the incubation
vaccines and in 1989 the first baculovirus/
period of the disease. A baffling characteristic of jaagsiekte
BTV recombinants, which were produced by Dr. P. (Polly) Roy at
was the fact that antibodies to the virus could never be
the Laboratory of Molecular Biophysics, University of Oxford,
detected, either in natural or experimental cases of the disease.
UK, were tested at Onderstepoort and found to be effective.
The prospect of developing a vaccine or even a serological test
DNA clones expressing proteins can also be used to produce
for jaagsiekte therefore seemed very slim.
antigens suitable for use in diagnostic tests for the presence of
A by-product of the jaagsiekte work was the discovery of
antibodies. Such ELISA tests were developed and used in 1990
a second retrovirus in many, but not all, cases of the disease.
for the demonstration of antibodies against AHSV in zebras.
It had a different density, could be separated from JSRV and
In 1991 a series of sequencing studies carried out on serotypes
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n 1988 the development of the polymerase chain reaction (PCR), using a thermostable
polymerase, dramatically increased the sensitivity of these tests and it was soon to become the
gold standard in DNA diagnostic technology. It was first used for the detection of Anaplasma
DNA by Visser. In 1991 another milestone was reached when York, working as a visiting
scientist in France, completed the sequencing of the genome of the jaagsiekte retrovirus. It was
an important achievement at the time, being the first full sequence of a genome obtained by a
South African scientist. Although he returned to the University of Natal shortly afterwards, York
continued his work on jaagsiekte under contract for the Institute for a number of years. Most
interesting was his discovery of an endogenous form of the virus which is universally present in
the genomes of sheep and is non-oncogenic. This discovery explained why sheep do not produce
antibodies to JSRV, which is because it is not recognized as foreign.
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seemed to enhance the infectivity of the latter. It turned out to
be a lentivirus, related to the human HI-virus, and is thought
to act similarly through immuno-suppression. By this time the
group had been joined by two new members, D.F. (Dennis)
York and M.S. (Martin) Myer, who respectively studied the new
virus and the putative immunological interactions. Immunosuppression could not be demonstrated but York managed
to isolate and characterize the lentivirus in collaboration with
researchers in France.
In 1986 Verwoerd was promoted to the position of Deputy
Director of the Institute. His successor as head of the Molecular Biology Section was R.E. (Richard) Ambrosio. By then de
Villiers had left for Germany where she distinguished herself
as a cancer virologist and Williamson had returned to her alma
mater, the University of Cape Town, joining an active group
working on human viruses. York continued with his studies
on the jaagsiekte virus but Ambrosio decided to apply his
skills in molecular genetics to a different group of pathogenic
organisms. With the aid of three new assistants, E.S. (Elsa)
Posnett, E.S. (Betty) Visser and S. (Fanus) Wilkens, genomic
libraries were constructed for Anaplasma centrale, Babesia
bovis, B. equi, Ehrlichia (previously Cowdria) ruminantium
and Mycobacterium paratuberculosis. From these libraries
diagnostic probes were prepared, but cost and other factors
prevented their adoption for practical diagnostics.
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Molecular parasitology
Also in 1991, Ambrosio left the Institute for a position in the
private sector. He was replaced by B. A. (Basil) Allsopp, who
was recruited from the University of Cambridge, UK, together
with his wife, M. T. (Paula) Allsopp from King’s College,
London. Basil Allsopp was trained as a biochemist at Imperial
College, London, and had spent 18 years in East Africa where
he was involved in research on several tropical animal diseases.
While working at the Veterinary Research Organization and
later at ILRAD in Kenya, his main interest had been East Coast
fever (ECF) in cattle which is caused by infection with Theileria
parva. This is a tick-borne disease which was, and still is,
endemic throughout East Africa.
Theileria parva was introduced into South Africa from
Tanzania via Mozambique in 1902 and subsequently wreaked
havoc in the cattle population. It eventually took 50 years to
eradicate it from South Africa, by an expensive dipping and
slaughter-out policy, but related endemic T. parva parasites still
existed in African buffaloes which cause Corridor disease when
passed into cattle. In order to prevent the spread of Corridor
disease in cattle the movement of buffaloes is strictly controlled
and animals can only be translocated if they test negative for
T. parva. Such animals fetch very high prices, and to improve
the sensitivity and specificity of the diagnosis B.A. Allsopp
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source of external income for the OVI, confirming that the
introduced the use of a PCR test, based on small subunit
needs of a specific group of clients were met. It also resulted
ribosomal RNA genes, which he had developed in Cambridge
in an increasing shift in emphasis in many research programand at ILRAD. The new test could identify six Theileria spemes towards the development and use
cies and it was used for over a decade to
of improved diagnostic reagents. Research
identify Theileria in buffaloes. The test was
previously reported under the banner of
also further developed by N. E. (Nicola)
Molecular Biology was consolidated in a
Collins and Paula Allsopp to study the
programme called Haemoparasitic Diseases
relationships between different species and
under the leadership of Basil Allsopp. A
subspecies of Theileria and Babesia in South
close collaboration was established with
Africa. Research on other haemoparasites
the Section of Protozoology, whose staff
continued, including the identification
contributed almost half of the projects
of immunogenic proteins of Anaplasma
included in this programme. The in vitro
marginale and Ehrlichia ruminantium by
cultivation of Ehrlichia ruminantium by
J. (Jeanni) Fehrsen, another new appointee.
E.P. Zweygarth played an important role
In 1992 the Institute was transferred
in facilitating studies on heartwater, for
to the control of the parastatal Agricultuexample. To deal with the increased level
ral Research Council and became the ARCof activity several new recruits joined the
OVI (Onderstepoort Veterinary Institute)
B.A. Allsopp, Head of the Molecular
team, including K.A. (Kelly) Brayton from
which necessitated major changes in its
Biology Section (1992-2002) and
Purdue University in the USA, E.P. (Etienne)
organization and research culture. Freesubsequently Professor of Molecular
Parasitology at the Faculty
de Villiers and J. (Junita) Liebenberg from
dom from direct state control and financial
the University of Stellenbosch, and A. (Alri)
support implied greater dependence on
Pretorius from the University of Pretoria.
external funding. This, in turn, required a
“In 1992 the Institute was
Achievements over the next three years
paradigm shift from a science-oriented to
transferred to the control
included the development of a highly
a client-oriented research programme. The
of the parastatal
sensitive and specific competition inhibimarketability of his/her research became
Agricultural Research
tion ELISA test for A. marginale in collaa major concern for each staff member.
boration with US workers, the further
To meet the challenge it was decided to
Council and became the
refinement of PCR diagnostic tests for
restructure all research into multi-discipliARC-OVI (Onderstepoort
Theileria and Ehrlichia ruminantium, and
nary programmes, each led by a programVeterinary Institute) which
the application of these tests to study
me leader and incorporating team memnecessitated
major
changes
the epidemiology of the diseases they
bers from different scientific disciplines.
in
its
organization
and
cause. An important discovery was the
For operational reasons the traditional secdemonstration of extensive and previously
tions based on specific disciplines persisted
research culture.”
unsuspected genetic diversity in isolates of
but individuals could contribute to more
both organisms.
than one programme across the ‘section
In the case of Ehrlichia ruminantium the discovery of its
borders’.
phylogenetic relationship to other Ehrlichia species contriAn outstanding example of the success of the new
buted to its renaming as Ehrlichia ruminantium. New improved
approach was the Diagnostic Programme, which operated
genomic libraries were also produced for this organism, and
with contributions from all sections. It soon became the major
the first attempts were made to develop a recombinant
vaccine using Salmonella as a vaccine vector. In 1996 the name
of the programme was changed to Heartwater, reflecting a
decision by Allsopp to focus his attention on this organism in
view of the important national need to improve the control
of the disease. Various genome segments were cloned and
sequenced and expression libraries were constructed and
tested for immunizing ability using a locally designed and
constructed gene gun. This work led to the identification of a
genomic locus containing four genes which, when presented
as a DNA vaccine, conferred total protection in sheep against
a laboratory challenge with virulent E. ruminantium organisms.
Work on these genes continues to the present time.
In 1998 Basil Allsopp attracted substantial funding from
A colony of Ehrlichia rumantium, casual organism of heartwater,
the Department of Science and Technology and the University
in a brain smear
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of Utrecht in the Netherlands, which enabled
him to start a very ambitious project
aimed at determining the complete
nucleotide sequence of the E.
ruminantium genome. By 2002
excellent progress had been
made with the genome project, but the work was increasingly being hampered
by the continual loss of key
senior research personnel. In
2003 Basil Allsopp decided to
accept a long-standing offer
of a position at the Veterinary Faculty of the University
of Pretoria to strengthen their
biotechnology programme, but
he maintained close collaboration
with the OVI group, now led by M.
(Mirinda) van Kleef.
In 2004 the genome project was
successfully completed and the fully annotated sequence was published in the
Proceedings of the National Academy
of Sciences of the USA in January 2005.
This was the first bacterial genome to
be sequenced in South Africa, or indeed
anywhere in Africa. The genetic information
thus made available allowed a more rational selection of genes with potential for
vaccine production. Several genes have been
identified which code for proteins which
stimulate T-lymphocytes and interferon
production and which are thus potentially
good recombinant vaccine candidates.
Vaccine trials of these genes are ongoing,
but it is a long and expensive process.
With the reorganization of 1992/93,
research in the Section of Biochemistry was
consolidated into two programmes: ‘New
Viral Vaccines and Diagnostics’ under the
leadership of van Dijk, and ‘Pox-vectored
Vaccines’ with Viljoen as manager. The
first programme encompassed further
development of PCR tests for orbiviruses,
improved cloning procedures for doublestranded RNA and immunochemical studies
including epitope mapping. The surface
protein VP2 of AHSV was cloned, sequenced
and expressed in baculovirus recombinants
and proved to be immunogenic. Viljoen’s
programme consisted mainly of studying
the potential of lumpy skin disease virus
(LSDV) and other poxviruses as carriers
for recombinant sub-unit vaccines. This
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Schematic representation of the circular
Ehrlichia ruminantium genome

work was done in close collaboration with
experts at University of Cape Town, including Williamson, who continued
for a number of years with contract
research for the ARC-OVI. Transfer
vectors for LSDV were developed
and recombinants with Rift
Valley fever virus (RVFV) and
bovine ephemeral fever virus
(BEFV) constructed. Attempts
were also made to construct
LSDV/BTV recombinants with
less success. A reverse transcriptase-based PCR test (RTPCR) for the non-structural
NS2 protein of AHSV proved
to be 100X more sensitive than
previous group-specific tests for
the virus. By 1995 PCR tests became
so important that it was decided to
establish a dedicated PCR laboratory under
the guidance of Viljoen, both to raise the
standard of diagnostic work and to develop
and commercialize new tests.

Biotechnology and
Immunochemistry

“By 1996 this programme
had been so successful
that it developed into an
independent section called
Applied Biotechnology.
Within a year the
laboratory had established
seven routine PCR
diagnostic tests with six
more under development.”

By 1996 this programme had been so
successful that it developed into an independent section called Applied Biotechnology. Within a year the laboratory had
established seven routine PCR diagnostic
tests with six more under development. A
brucellosis kit with commercial potential
had been developed as well as a new
recombinant fowl pox/Newcastle disease
vaccine. The remaining four years of the
20th century were spent in testing and
further developing the vaccines and the
diagnostic tests, contributing substantially
to the diagnostic programme. Important
contributions were made by D.B. (Dave)
Wallace, M. (Marko) Romito, B. (Batty)
Dungu-Kimbenga, L. Mare, C.W. (Christine)
Vroon (neé Bremer), C.E. (Charlotte) Ellis
and F.T. (Frank) Vreede.
In 1996 immunochemical research became an independent programme called
‘Immunological Approaches to Disease
Control’ with Dion du Plessis as manager
and head of a new Immunology Section. Du
Plessis pioneered the introduction of phage
display technology in South Africa which
was used initially to identify genes of AHSV
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The heartwater programme also continued as a collaborative study, yielding
important results on the genetic variability of E. ruminantium and making
the remarkable discovery that different
genotypes of this intracellular organism
somehow manage to undergo extensive
recombination with one another. These
findings had important implications for
diagnostic tests for heartwater, also now
adapted to a real-time PCR format, and for
vaccine development. The original four-gene
DNA vaccine underwent extensive testing
from 2000 onwards, and although it is
highly effective in the laboratory, it offers
only partial protection against natural tick
challenge under field conditions. This is
partly a result of genetic variability and
recombination of the organism in the field,
and partly because a natural tick challenge
is both quantitatively and qualitatively far
more virulent than a needle challenge in the
laboratory.
From 2005 the complete genome data
allowed a more rational selection of genes
with potential for vaccine production, and
several were identified which coded for
proteins which stimulate T-lymphocyte
proliferation and interferon production,
and which may thus code for protectionstimulating proteins. Vaccine trials of
these genes continued but this is a long
and expensive process which will not be
completed by 2008, i.e. the centenary of
the Institute. Zweygarth has also developed
an attenuated strain of E. ruminantium
with excellent vaccine potential, and the
genome sequence of this strain began to
be determined in 2007 in order to identify
the genes responsible for the loss of virulence. The extended collaboration between
the Institute and the Faculty from 2003
onwards led, in 2007, to their recognition
by the National Research Foundation (NRF)
as a joint special Research Niche Area for
molecular studies of animal diseases, under
the leadership of Basil Allsopp, J. (Jacques)
Godfroid, van Kleef and M. (Marinda)
Oosthuizen. This opens the way to further preferential
funding from the NRF which will be used to consolidate the
cooperative theileriosis and heartwater research programmes,
among others.
In the other disciplines under discussion, research during
the last years of the OVI’s first century was essentially a
continuation of established programmes rather than inno-
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and E. ruminantium coding for antigenic
activity, as well as for the construction of
antibody libraries which could serve as
a source of specific antibodies for use in
diagnostic tests. He also evaluated the
potential of nucleic acid vaccines, using
the cloned gene for AHSV protein VP2.
Both the phage display and recombinant
technologies attracted much attention and
also financial support from external sources
such as the Innovation Fund. Van Kleef
was mainly responsible for the work on
heartwater, which was later transferred
to the heartwater programme of which
she became manager when Basil Allsopp
moved to the Veterinary Faculty in 2003.
The serious financial crisis facing the Institute at the beginning of the 21st century,
and the concomitant loss of key senior staff
as discussed in Part 1, also had a disruptive
effect on the sections and programmes
under discussion.
In 2001 van Dijk left for Australia and
Viljoen accepted a senior position with the
International Atomic Energy Commission
in Vienna, Austria. Van Dijk was succeeded
by O. (Otto) Koekemoer while Romito
was appointed as acting head of Applied
Biotechnology. In 2004 the latter was
replaced by P. (Phelix) Majiwa. Research
had become totally dependant on external
funding, in terms of contracts, services or
competitive bidding for grants. Nevertheless, those programmes that managed to
survive continued making useful contributions, including the training of new staff,
mainly from previously disadvantaged
groups. This process was accelerated by
funding supplied by the Department of
Science and Technology for bursaries and
for the remuneration of mentors.
Several senior researchers of the OVI
were appointed on a part-time basis at the
Veterinary Faculty to facilitate mentoring.
These initiatives contributed to greatly extended collaboration between the Institute
and the Faculty, and in 2003 a BioPAD grant
was awarded for an integrated programme on the development of diagnostic reagents for theileriosis. Collins, who moved to the Faculty in 2003, worked on
this project and adapted the original Theileria test for use
in the latest real-time PCR machines, which deliver a faster,
more specific and more sensitive result. This new test was
also applied to an extensive study of the relationship between
various Theileria isolates around the country.
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Light cycler used for fast real-time PCR diagnostics

112

vation. Potgieter further refined his cloning technique for
dsRNA and completed the cloning of all the genes of all
nine AHSV serotypes. The recombinant vaccine for AHSV-5
required by OBP was tested and proved to be effective, but
insolubility problems still prevented large scale production.
In the Immunology Programme W. (Wouter) van Wyngaardt
further developed the Nkuku Library of chicken antibodies
while Fehrsen explored techniques for the engineering of the
antibodies expressed to improve their performance. Du Plessis
continued work on a recombinant vaccine for contagious
bovine pleuropneumonia (lungsickness) but also encountered
the problem of insoluble antigen production.
Applied Biotechnology further developed its diagnostic
capabilities and obtained SANAS accreditation for its
Newcastle disease diagnostic laboratory. A large outbreak

of avian influenza, which crippled the ostrich industry, led to
the development of an RT-PCR diagnostic test by C. Abolnik,
which contributed significantly to the containment of the
disease. It also resulted in the laboratory being established
as the central facility for the typing of these viruses in view
of a possible introduction of the strain to which humans are
susceptible.
In addition to the recombinant vaccines previously mentioned, on which further developmental work continued,
a new candidate emerged with the cloning by H. (Helga)
Joubert of relevant genes of Clostridium botulinum, the cause
of lamsiekte. Although variable expression of the genes was
encountered, it holds promise as a potential improved vaccine.
In a sense, therefore, research on an economically important
disease which started a century ago is still being continued.

I

n conclusion, this brief historic overview illustrates a changing role for the biochemically
oriented disciplines at Onderstepoort over the past century. From an essentially supportive
role during the first 50 years, they gradually took over the role of innovators, introducing the
molecular approach to the majority of other disciplines. The new technologies which changed
the face of biological research worldwide had the same effect on research at Onderstepoort. Starting
off as a relatively irrelevant study of the structure and functions of one of the simplest of organisms,
a virus, it soon also involved the more complex organisms causing animal diseases. As the molecular
techniques developed, their enormous potential for solving long-standing biological problems
were realized by more and more researchers. Application to diagnostics, vaccine development,
epidemiology, immunology and other scientific activities soon followed and the successes achieved
attracted students and researchers from South African universities and from further afield. Many
of these young scientists have subsequently left, taking their expertise in the new technologies to
universities and research organisations in South Africa, Europe, North America and Australasia.
Onderstepoort has therefore played a vital role in promoting molecular biology for the study of
animal diseases, not only in South Africa but in widely separated countries around the globe.
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according to Gutsche.
For the Union government improving agricultural proThe following eras can be distinguished in the historical
duction was a priority. Some historians have described the
development of the library:
politics of the day as the union of gold and maize. Wool
• The early years before the construction of the present liband Angora fibres were staple exports, vital for the national
rary in 1932.
economy. Beef and milk production became increasingly
• The years between 1932 and the take-over by the Deimportant for feeding the towns and mining compounds.
partment of National Education (DNE) in 1958.
It was therefore in the government’s interests to further
• The DNE era which lasted until the founding of the Agriscientific research. The colonial governments had in fact been
cultural Research (ARC) in 1992.
encouraging investigations into serious diseases of livestock
• The era of ARC control from 1992 until the present.
from the 1870s and developing the library was an extension
The following is reported on: management, stock, physical
of this process.
accommodation and staff.
Many new journals had come into being since Theiler’s
arrival in South Africa, and new editions of the old standard
Early years before the construction of the
textbooks, as well as new publications, appeared on the shelves.
Yet
Theiler still found it essential to supplement the official library
present library (1908-1932)
with a private collection of books, not so
Little information could be found about
much on veterinary medicine as on ancillary
this period in correspondence files in both
subjects. He felt that improved general
the Onderstepoort and National Archives,
knowledge was necessary to understand
apart from details on the library building.
the epidemiological problems facing the
According to Gutsche, Theiler attempted
livestock industry in South Africa. Sadly,
to overcome his academic isolation from
there are not many of Theiler’s personal
the time of his arrival in the country and
books remaining in the library. On his
throughout the rinderpest and Daspoort
return to South Africa in the early 1930s,
periods by obtaining publications from
after retiring to Switzerland in 1927,
abroad with the assistance of his father and
financial constraints limited his shipment
brother who were in Switzerland. She also
of books and he decided to donate them
mentions that the ‘old hands’ at Daspoort
to various other institutions. Beneficiaaccompanied Theiler to Onderstepoort, inries were the Swiss State Library at Berne,
cluding F.T. Mauchle who was in charge of
the Weybridge Bureau of Animal Care, the
the ‘library’ and stock records. The use of
Berne Botanical Institute, and his family
apostrophes around the word ‘library’ inmembers. There are, however, a few books
dicates that a rudimentary collection may
in the collection bearing a stamp with his
have existed at Daspoort which was brought
name. His thesis ‘Die Malaria des Pferdes’
to Onderstepoort.
(1901) can especially be mentioned.
The first library at the Institute was situAn analysis of the early stock is very
ated in the Old Main Building, consisting
interesting. Most of the books/publicaof shelves along the sides and back of the
tions of the early 20th century were in
“Theiler found it essential
lecture room. Today the room is divided into
Western European languages. German is
to supplement the official
two offices with some of the shelves still
well represented as can be expected,
library with a private
present at the back of one of them. Funding
Theiler being of Swiss-German origin. He
for books was probably in short supply. One
collection of books, not
also recruited most of his staff from these
of Theiler’s daughters, Gertrud, wrote in
countries during the early years. French
so much on veterinary
her short biography of her father, that later,
was also well represented, and there are
medicine as on ancillary
when the Union of South Africa was formed
a few texts in Spanish, Portuguese, Dutch,
subjects.”
in 1910, improved library facilities were
Flemish and Scandinavian languages. The
established. A formal budget for information
following are some of the oldest books
procurement was only in place by 1912,
in the collection. Note that the original
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he oldest item in the library is a copy of Markham’s masterpiece of 1717. The Compleat Jockey is actually an
independent book, with its own
lengthy subtitle. In
those days all this information
was included on the title page
because copies were used as
advertisement flyers. This book
is the first English language
veterinary manual to be considered
a standard work on the subject. Its
full title, in the style of those days, is
as follows:

PA RT 3

‘Markham’s masterpiece: containing all
knowledge Belonging to the smith, farrier, or
horse-leach: Touching the curing of all diseases in
horse: Drawn with great pains, and appropriate
experience, and blicke practice of the best horsemarshals in Christendom. : Divided into two
books: The first containing cures physical; the
2nd, all cures chirurgical. : Together with
the nature, use and quality of every simple
mentioned through the whole work ... : To
which is added, the exact receipts for curing all
diseases in cows, oxen, sheep, hogs, goats, dogs, and
all small cattle. : Also the compleat jockey ...’

114

spelling is used – it was verified in independent catalogues
(see above). In another copy of Markham’s master-piece, the
title page is lost. It was replaced by a binders page containing
the words: ‘Presented to the Union of South Africa (Veterinary
Depart-ment) by J.P. Whyte a Scottish South African Durban
1944’. The book starts on ‘The first book’ and inter alia contains
the written words, ‘published 1662’. It is unknown who wrote
this. During the research for this chapter, technology allowed
a comparison of the copy with a 1662 edition in possession
of the Royal Veterinary College, UK. It could be determined
that our copy is actually a 1734 edition. Although a widely
read work in its time, the content is controversial. The original
‘Maister-peece’ of 1610 was an expanded version of the
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veterinary part of the author’s Cavelarice or, The English
horseman, first published in 1607. It is based almost entirely
on Thomas Blundeville’s The fower chiefyst offices belongyng
to horsemanshippe (1st ed., 1565-66). Plagiarism was clearly
not uncommon in the earlier centuries.
The second oldest book in our library is dated 1729: The
compleat horseman, or, Perfect farrier; in two parts. Part I.
Discovering the surest marks of beauty, goodness, faults, and
imperfections of horses ... The art of shoeing ... riding and
managing the great horse. Part II. Contains the signs and
causes of their diseases, with the true method of curing them,
written in French by the Sieur de Solleysel. Abridged from the
folio done into English by Sir William Hope.
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he oldest journal in the library is The Veterinarian: a monthly journal of veterinary science. It
existed from 1828-1902 and was published in London by Longman. Onderstepoort’s
library has holdings from vol 17, no. 193 (new series, no 25, 1844), to its termination
in 1902. The second oldest journal is the Virchow Archiv für pathologische Anatomie und
Physiologie und für klinische Medizin. The original title is maintained from vol 1, 1847 to vol 340,
1966. It was then split into two subtitles: Virchow Archiv A retained the original numbering and
the last volume subscribed to was 393, 1981. Subscription to Virchow Archiv B was cancelled at
volume 40, 1982. Virchow was a progressive German surgeon whose provocative ideas generated
hostility among his older peers.
In a report on typhus in 1848, he wrote that the outbreak could not be solved by treating
individual patients with drugs or with minor changes in food, housing, or clothing laws, but only
through radical action to promote the advancement of an entire population. He inter alia wrote:
‘the proletariat is the result, principally, of the introduction and improvement of machinery ...
shall the triumph of human genius lead to nothing more than to make the human race miserable?’
Dissatisfied with the editors of various journals that refused to publish two of his manuscripts,
he and Benno Reinhardt founded this journal that became one of the most prominent medical
periodicals of the time. It is still in existence, even complete on the internet. There is one possible
exception to the status of The Veterinarian and Virchow Archiv as being the oldest periodicals in the
library: a single volume (XIII) of The British Critic of 1799. It is a general magazine, but contains
articles on medicine, including at least one on rabies.
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Much of the information in use at the end of the
19th century was published in Britain and other European
countries, resulting from the rise of ‘germ theories’, the
growing professionalisation of scientific research within state
bureaucracies and the expansion in internationally accredited
scientific journals. With exceptions such as Bayley’s report and
various government reports, little was published on veterinary problems in South Africa. The systematic accumulation
of South African veterinary knowledge essentially began with
the establishment of the Daspoort and Onderstepoort institutions. However, the Agricultural Journal of the Cape of Good
Hope, first published in 1888, contains some information of
veterinary interest.
Knuth and Du Toit’s Tropen-Krankheiten der Haustiere
(Leipzig: Barth) is a book with an interesting history. It was
apparently mainly written by P.J. du Toit while he was stuck/
`interned’ in Germany during World War I. Though written
in German, and for an international audience, this can be
considered the first book covering South African veterinary
diseases. The library only owns copies of the 2nd edition,
1921. ‘Diseases of animals in South Africa’ appeared in 1922.
This book by C.R. Edmonds, a Rhodesian, for some reason
never figured prominently in enquiries and history activities in
this library.
The Reports of the Government Veterinary Bacteriologist
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The fourth oldest book is by William Gibson, namely a
second edition, 1754, of: A new treatise on the diseases of
horses. Both Hope and Gibson are on undetermined loan to
the Library, Faculty of Veterinary Science and are on display.
Other gems from the 18th century include: The gentlemen’s
farriery, by J. Bartlet, 1777, Schriften der Berlinischen Gesellschaft naturforschender Freunde, erster Band, 1780 and Der
Naturforscher, 1791, des fünf und zwanzigsten Stückes.
The library is well-supplied with books from the 19th
century, but too many to be mentioned. The vast majority of
them were published in the latter half of that century. Many
of them have only horses as a topic, reflecting the importance
of the horse in the military environment. Cattle and other
species played only a secondary role. South African literature
of the period consists mainly of governmental publications
from the four states that later became the Union of South
Africa. Sadly, our sets are not complete due to a lack of formal
library facilities at the time when they were published. The
following book consists of notes by a farmer (T.B. Bayley) and
correspondence, reports, etc. which he gathered on the topic.
It is considered to be the first fairly substantial publication on
a veterinary topic in South Africa. Bayley, T.B. Notes on the
horse-sickness at the Cape of Good Hope, in 1854-1855:
compiled by permission of His Excellency the Governor, from
official documents. Cape Town: Saul Solomon, 1856.
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of the Transvaall for the years 1903–1910 were the predecessors of the series of reports that were continued by the
Director of Veterinary Research of the Union. The name of
this office changed several times and the titles of the reports
were changed accordingly. These reports mainly cover research
carried out at Onderstepoort. They resemble a journal in
style and format, rather than a formal report to an authority.
There are, however, also reports by field veterinarians and by
commissions of enquiry in our collection, ranging from the
19th to the 20th century. The Journal of the South African
Veterinary Medical Association first appeared in 1927.
Concerning the subjects covered, the changes over a
century are historically revealing. The library always procured
literature over a much wider spectrum than just veterinary
science. Techniques used in human medicine are, for example,
often applied to animals and medical journals are therefore
well represented. The titles of journals subscribed to understandably reflect the traditional disciplines around which the
Institute organized its activities. Titles dealing with the aetiological agents of disease, such as bacteria, viruses and parasites are prominent, as can be expected. Remarkable is the fact
that the biggest subject class is not Veterinary Science. This
class only holds the second largest number of books, whereas
the ‘Chemistry’ class, mainly consisting of books on biochemistry, encompasses almost one-fifth of the book collection.
No information could be obtained about the library
staff during this period with the exception of F.T. Mauchle,
previously referred to. Gutsche, however, also mentions that
Theiler’s daughter, Margaret, acted as librarian during the
second decade of the 20th century.

The period of expansion (1932-1958)
The present library building was inaugurated by the Earl of
Clarendon on 12 October 1932. The eastern wing of the
building housed the library whereas the present ‘central hall’
was the Institute’s assembly hall. An extension of the assembly
hall was in fact originally planned where the present western
wing was later added. A large stage and cloakrooms appear
on the original floor plans. The upper part of the eastern wall
was supposed to contain a projector room and two galleries.
Due to lack of money everything had to be scaled down and
eventually only a small stage was built, of which the outlines
can still be seen from polish residues. The original librarian’s
office was Room 7, upstairs in the eastern wing. This room
is isolated from the other staff and the library users. Some
librarians, including Anna du Plessis, John Frylinck and Yolanda
Grundling, preferred to sit in Room 2 at the entrance.
The building was erected with money allocated by the
Empire Marketing Board, which was set up to promote the
economic recovery of the Commonwealth as discussed in
Part 1. The British government viewed South Africa as an important leader in agricultural research due to Onderstepoort
and its relative success in dealing with rinderpest and
controlling diseases like East Coast fever through quarantine
and dipping measures. However, the Empire Marketing Board
was abolished in 1933 due to lack of funds and interest
from the dominions, eager to forge their own trade policies.
Another entity that did not survive until the inauguration was
the construction company, Berry and Lawson. It went bankrupt
and the last invoices were administered by a liquidator. The
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Library building of the OVI inaugurated in 1932
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Delegates to a conference admiring the fish pond fountain of the library
cost of the building was £10 000.
There are large flowerpots in front of the library. According
to the files, tenders were received for their purchase, but seem
to have been turned down, again for financial reasons. The
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fact that they are there today either means that someone won
an unminuted battle at the last moment, or that they were
added later after the inauguration in 1932. The plaques in the
courtyard were manufactured by the Royal Mint a few weeks
before the inauguration of the building. A fish pond and
symbolic fountain decorated the courtyard.
A milestone was reached with the introduction of the
Onderstepoort Library Index. The Indexx was a classification
system developed by H.O. Mönnig in the 1930s and formally
published in 1937. Shelf numbers from this system appear
in the first accessioning register into which new books were
entered, usually numbered from no 1. Dates of accessioning
of the books unfortunately only appear from the third volume
onwards many years later. It can, however, be deduced that
the system of accessioning registers, and the present card
catalogue, must have been created after 1937. There is some
information in the files which indicates that a different card
system had been in place previously, and that commercial
indexes had been used as additional reference tools.

T
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he reports of the Director changed to a full journal
format in 1933, replacing the 18 volumes of the
‘Director’s Report’ which was published under
various titles from 1903 to 1932. The title was
Onderstepoort Journal of Veterinary Science and Animal Industry,
Volumes 1–24, from 1933 to 1950, which was changed to
Onderstepoort Journal of Veterinary Research from Volume 25, 1950.
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The stock did not change much during
Mönnig H.O. Veterinary Helminthology
this period with regard to subjects covered.
and Entomology: the Diseases of Domesticated Animals caused by Helminth and
With the decline in Swiss-German influence
Arthropod parasites. (London: Bailliere,
following Theiler’s retirement in 1927, English books started to dominate, with
Tindall and Cox, 1934).
new research mainly emanating from the
P.J. du Toit, the then Director, mentions
a ‘Dr van Graan’ in correspondence (1935).
United States as well as Britain and the
anglo-phone Dominions. The CommonIt is known that doctoral qualifications
for librarians in South Africa only became
wealth Agricultural Bureaux started pubavailable much later. Van Graan was possibly
lishing journal indexes and abstract journals such as the Veterinary Bulletin (1931)
a veterinarian, or other scientist, managing
and Index Veterinarius (1933) and other
the library, with or without other duties.
more specialized ones during the 1930s.
Mr Ben Fouche had a son who became a
professor of Librarianship. According to Prof
A number of the first editions of some
landmark books appeared in the 1930s.
B. Fouche, his father started his career at
The appearance of the first edition of
Onderstepoort in 1929 as a library assistant.
Animal Diseases in South Africa, in two
Prof Fouche has a letter addressed by his
volumes, by M. W. Henning (CNA, 1932)
father to the director, applying for the
“A number of the first
is such a landmark. This book was written
post of librarian. Dr van Graan was said
editions of some landmark
to be resigning. Although the letter does
to collate the, by then, extensive amount
of knowledge generated in laboratories
not
confirm his appointment, it clearly
books appeared in the
such as Onderstepoort and in the field. It
happened
because Mr Fouche stayed until
1930s. The appearance of
was also the first book aimed at veterinary
approximately 1946. He held the certificate
the first edition of Animal
students. Other first editions of books of
of the South African Library Association and
Diseases
in South Africa,
is believed to be the first trained librarian of
local veterinary importance that appeared
in two volumes, by
Onderstepoort.
in the 1930s are:
Watt, John M. and Maria G. BreyerM.W. Henning (CNA, 1932)
The era of professionalization
Brandwijk. The Medicinal and Poisonous
is such a landmark.”
Plants of Southern and Eastern Africa. (Lonunder the Department
don: Livingstone, 1932);
of National Education
Steyn D.G. The Toxicology of Plants in
(1958-1992)
South Africa together with a consideration
of poisonous foodstuffs and fungi. (South Africa: CNA,
The library at Onderstepoort was the responsibility of the
1934).
Institute until 1958. During the course of 1958 a unit was

View of the museum complex from the library balcony
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established in the Department of National Education (DNE) to
a high level and decisions could be taken quickly. Such a
supervisor was also in contact with the researchers and could
manage all governmental libraries. Staff were appointed and
remunerated by the DNE in order to improve their professional
communicate their needs and monitor whether they were
standing. During this period the library kept
taken care of. At other times the Institute
a filing system separate from that of the
had a manager of all support services,
Institute. Both these files and those that
including the library. Before the Faculty
“During a physical
became independent from the Institute, the
are still available at the Department of
re-organisation project in
Agriculture, only provide information since
information collected covered a wider scope
1958.
than just diseases. Literature on disciplines
the 1980s, it was decided
such
The Onderstepoort librarian reported to
as obstetrics and gynaecology, surto divide the library’s book
the Chief Librarian of that department, with
gery, radiology, anatomy and others was
collection into ‘dead’ and
its various names over the decades. The DNE
procured until 1972. Thereafter, there was
‘live’ subject classes and
era brought standardization throughout the
little or no growth in these classes as reto shelve it accordingly,
Public Service. The Onderstepoort librarian
flected on the bookshelves. The scope
but from scratch it was
reported to another trained librarian and
of the Institute was thereafter limited to
professionally trained librarians became
mainly microbiological and parasitological
alarmingly clear that such
available in each library as time went by.
disciplines, toxicology being an exception:
an arbitrary selection was
DNE’s programme of continuing education
the book, Plant Poisonings and Myconot foolproof...”
courses for librarians further enhanced the
toxicoses of Livestock in Southern Africa
quality of service delivery. One drawback of
by T.S. Kellerman, J.A.W. Coetzer and T.W.
this dispensation was that the budget of
Naudé (Cape Town: Oxford University Press,
each library was not managed by the DNE. Instructions from
Southern Africa, 1988) was the major contribution to South
the DNE with financial implications were not always welcomed
African veterinary literature in this era.
by the local supervisor appointed by the Institute. In fact at
During a physical re-organisation project in the 1980s, it
times the librarian was caught between opposing opinions on
was decided to divide the library’s book collection into ‘dead’
more than just financial matters.
and ‘live’ subject classes and to shelve it accordingly. The dead
The local supervision structure at Onderstepoort varied.
classes were moved to the room occupied by staff, in order
to minimize interference between browsers and other library
Most of the time the librarian reported to the Deputy Director:
Research. This was a very sound set-up as reporting was on
users. Some of the classes that were only in the domain of the

A
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Another ‘library’ to be mentioned is the one at the Foot and Mouth Disease (FMD) Laboratory.
This entity has maintained a reading room since its inception. It houses a reprint collection, some
books and other publications. Journals on circulation from the Institute’s library are displayed and
administered by an official library liaison officer, by lack of a better name. Some other research
divisions have similar set-ups, but FMD is the closest that we have to an officially recognized
branch library. During the period when the FMD Laboratory was an independent Onderstepoort
Institute for Exotic Diseases, it paid the Onderstepoort library for services rendered.

ABF OP 100 Years.indd Sec1:119

OV I L i b r a r y

significant event during this era was the severance of the Faculty from the Institute in
1973. Little could be established regarding library service to undergraduate students
before this separation. Anna du Plessis reported that few undergraduate students used
the library during her term. The ‘veteran veterinarians’ consulted confirmed that
they did not often use the library as students even though some service was also provided by the
Merensky Library of the University of Pretoria. There was a so-called ‘hostel library’ and there
are catalogue cards bearing an inscription in this regard. The present faculty library owns books
bearing stamps of the institute library, altered in ink to ‘Pta Univ’ and ‘OP Hostel’. It seems that
the latter library was mainly recreational, but also contained a few books from the Institute’s
library. There is no indication that a fully-fledged branch library for the Faculty existed before
1973.
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upper floor area of the western wing was used as a reading
room until 1985. It was occasionally also used as a function
room. Librarian Yolanda Grundling moved the reading room
back to Room 1, the original reading-cum-seminar room,
which had also often been used as an examination room.
New journals were originally placed on the tables in this
room, proper display shelves only being introduced in the late
1970s. Before the western wing was built, Room 5 was divided
into a toilet and a storeroom, according to the original plans.
At one stage it also housed the Theiler museum which was
subsequently moved to the old post office, originally built
as a hostel. At present it houses the S.A. National Veterinary
Museum.
The legacy of one bad decision can have an effect for many
years afterwards. The contract for the binding of journals used
Inside the library
to be held by a particular company with a good reputation.
However, during the 1970s the contract was awarded to a
different company. In addition to generally poor workmanFaculty remained dead, but from scratch it was alarmingly clear
ship, it used a type of vinyl which melts in hot weather and
that such an arbitrary selection was not foolproof. Some of the
fuses volumes together. This still causes much frustration in
dead classes subsequently became very much alive again. One
summer. Sometimes it is necessary to literally rip volumes
interesting case is Agriculture. Though the Institute traditionalapart and damage is unavoidable. In addition, a letter by
ly reported to a state Department of Agriculture (of which
the librarian at the time complained that rats damaged the
the name and organisational structure changed many times)
journals while they were in the company’s workshops!
and thereafter to the Agricultural Research Council, agriculPolitical influences played a role in this
ture as a topic never featured prominentera.
One journal exchange agreement after
ly in the library. This is to some extent still
another
was terminated due to the intelthe case. However, with the present emplectual
boycott
against apartheid South
hasis on resource-poor agriculture, this class
“The first computer entered
Africa.
Interestingly,
there was an instruction
grew significantly in the 1990s. The animal
the library in 1986.
from
DNE
in
the
late
1980s that showed
production class, which is more the domain
There
was
an
investigation
how far the government of that time was
of the Animal Production Institute at Irene,
specifically about library
prepared to go in developing homelands. A
also accumulated more books.
list had to be compiled of veterinary books
computerization in 1985
The fact that disciplines often revolve
and journals with a budget for the founding
around the aetiological agents causing
and a submission was
of a homeland library. It is not clear whether
disease, leads to the library often holding
provided to the 1987
this was for a veterinary library or a veteriinformation, especially journals, covering
Infoplan investigation
nary collection in a library of broader scope.
ancillary disciplines. For example, an entoaimed at computerization
However, the maintenance of a collection
mology journal may cover human, animal
of the Institute.”
of journals duplicating that of Ondersteand plant entomology. The library could
poort would have been very expensive.
therefore always participate actively in the
There is no indication that this library was
inter-library loan scheme of the country,
ever founded. The reason is not known, but
supporting medical and other libraries,
it occurred shortly before the political changes of the 1990s.
often as a major provider. In a report of 1967, it was menThe first computer entered the library in 1986. There was
tioned that in a 6-month period, the library requested 195
an investigation specifically about library computerization in
items, but delivered 1085 items! The library had just as good
1985 and a submission was provided to the 1987 Infoplan
a standing as the Institute itself.
investigation aimed at computerization of the Institute. The
The 50-year celebrations of the Institute in 1958 were still
resulting formation of a Division of Information Management,
conducted in the central hall, but in 1961 it was converted
which existed from 1988 to 1992, clustered the library
into a stack facility in order to solve increasing space probtogether with other information related sections such as the
lems. Two different types of shelving may, however, indicate
Computer Centre and Public Relations.
different stages of occupation. Ten years later space was again
A Mrs Williams was apparently head librarian around
a problem and plans for a western wing were drawn up.
1950. Anna S. du Plessis reported that there was a formidable
Building commenced in 1976 and was completed in 1978.
assistant with that name, and the good work that she
Over the years several reorganizations took place and
performed is clear from the records. A leave form for a
different rooms were used for different purposes. The large

ABF OP 100 Years.indd Sec1:120

2008/07/28 04:54:05 PM

100
00

1908-2008

ONDERSTEPOORT

rs

Yea

J.B.Walker, senior author of a book on the
brown ticks of the world

Fouche, was in later years not regarded
as sufficient. Some of the older hands
amongst the librarians consulted believe
that some of the assistants may indeed
have held the SALA qualification, or the
so-called lower diploma from universities. One assistant held a school librarianship qualification but this was not
recognized. Even the ‘library technicians’ from the technikons were not always regarded as professional librarians.
Today many of them head libraries in
the Agricultural Research Council and
elsewhere with excellent results.
The names of assistants known for
this period are the following: Mr W. G. Beyer, Mr Brits, F.O.L. de
Villiers (gender unknown), Margaret Hamilton-Williams, Hella
M. Heese, Maureen Jonker, Marie Laesecke, Katrina F. Koen,
Samuel Mashisi, Joseph Mokoena, Lindiwe P. Motau, Marthella
Naude, Janie Uys, Tineke van Staden.
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Margaret Hamilton-Williams states her date of appointment
as 1938. If it was the same person, she therefore had a long
career in the library. According to du Plessis, she was initially
not even allowed to handle certain publications despite having
been appointed straight from the university!
The era of Agricultural Research Council
A Miss I. Nell signed letters in a file as librarian during
1958. Her older letters must be in another
(ARC) authority
filing system that could not be traced. Anna
(1992-present)
S. du Plessis was head from January 1959
“Towards the end of the
to September 1960. She was the oldest
The DNE period came to an end in 1991
librarian who could still be reached and
when all state library staff were transferred
20th century the emphasis
consulted. She left an extensive collection
to their host departments. This was fortuin biological research
of correspondence in the files and a
nate as it facilitated the transfer to the ARC
shifted increasingly to
comprehensive report when she resigned.
one year later on 1 April 1992. ARC libraries
molecular approaches,
She was later employed under her married
soon founded the ARC Libraries Forum,
i.e. biotechnology. This
name at the library of the Department of
a body that meets periodically to discuss
Agriculture. Dorothee E. A. Meyer was
problems, makes decisions and arranges
tendency also occurred
librarian from 1962 to 1967. She applied
courses
and mutual support. From then on
in the research carried
for study leave to go to Germany in 1965.
the head librarian only reported to a senior
out at the Onderstepoort
Magdalena Korb signed letters during 1965.
person at the Institute. In 2007 a decision
Veterinary Institute and
A file starting in 1968 contains letters
was reached that the ARC librarians would
is reflected in the titles of
signed by L. Serfontein. She later became
also report to the Knowledge Manager of
Mrs L. du Plessis and seems to have left
the ARC. At the time of writing, details
journals subscribed to.”
in 1975. John Frylinck was librarian from
of the new management system had not
January to September 1976 and Meliza R.
yet been determined. In 2000 there was
Spies from 1977-1984. She was succeeded
an exercise to look at closer co-operation
by Yolanda E. Grundling from January to November 1985 and,
between, if not merging of, the Institute and Faculty. Three
in turn, by David A. Swanepoel in 1985.
meetings were held between the libraries before the initiative
The appointment of Alma Bester, later Mrs Liebenberg
was shelved. However, excellent informal co-operation existed
(1988-present), seems to be the first time that a second
between the two libraries before this initiative and has
professionally trained librarian/library technician was emcontinued since.
ployed by the Institute. The definition of a professional
Towards the end of the 20th century the emphasis in biolibrarian is, however, open for discussion. The certificate of
logical research shifted increasingly to molecular approaches,
the South African Library Association (SALA), held by Ben
i.e. biotechnology. This tendency also occurred in the research
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he landmark
South African
publication
that was first
published during this
period is the handbook
Infectious Diseases of
Livestock with Special
Reference to Southern Africa, Cape Town: Oxford University Press,
Southern Africa, 1994), edited by J.A.W. Coetzer, G.R. Thomson
and R.C. Tustin, and its expanded second edition in 2004. This was
the first major handbook in this discipline since that by Henning in 1932.
A more specialized work was The Genus Rhipicephalus (Acari, Ixodidae):
A Guide to the Brown Ticks of the World by Jane B. Walker, James E. Keirans and Ivan G. Horak
(Cambridge University Press (2000)).
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carried out at the Onderstepoort Veterinary Institute and is
case. Air-conditioning for the reading room, a major issue in
reflected in the titles of journals subscribed to. The highly
1975, was at last resolved in 2007. The function of the hall as
an assembly utility was restored in 2002, but in 2007 it was
specialized nature of these journals means that they are not
easily available on interlibrary loans. The collection developdecided to put it under shelves again. Plans for additional
ment policy therefore needs to focus on them. In fact, the
shelving on rollers could not be implemented for financial
subscription list of 2007 hardly resembles
reasons.
The years 1998 to 2004 were very diffithat of a veterinary library, being dominated
by biotechnological, medical and other
cult from a financial point of view. In 1998
“By 2007 strategies were
ancillary titles. The number of titles is also
almost two thirds of the subscriptions were
developed to upgrade all
low compared to that reported at the 50th
cancelled due to a cut in the overall budget
ARC libraries, including
of the ARC. It was even worse towards 2001
anniversary of the Institute. Then there
when
the Rand became a very weak currenwere more than 700 titles, compared to
a move to electronic
70 in 2007. These figures are misleading,
cy
but
the situation slowly improved as the
corporate-wide platforms
however, taking into account that the 700
currency regained its strength. By 2007
for journals. The library’s
strategies were developed to upgrade all
probably included non-active subscriptions
electronic
catalogue already
as well as those later transferred to the
ARC libraries, including a move to electronic
runs on a joint, corporatefaculty library.
corporate-wide platforms for journals. The
Today few library processes do not
library’s electronic catalogue already runs on
wide system, according to
involve computers. However, much more
a joint, corporate-wide system, according to
modern principles.”
needs to be done to computerize the vast
modern principles.
holdings of the library into the library
David Swanepoel is fortunately still at
management system. The internet had a
the helm of the library at the time of
writing, ably assisted by Alma Liebenberg, who was partially
significant influence on the library world. Some of the journals
to which the library subscribes are entirely in electronic form,
seconded in 2003 to the Public Relations Department to
others are hybrid and some are still received in paper form
handle the Onderstepoort Journal of Veterinary Research. The
only. It is interesting to note that some problems described in
following assistants were or are still employed: Dorah Chauke,
a report of 1975, are still encountered in 2007. Photocopiers,
Marthie Degenaar, Shirley Koekemoer, Samuel Lekalakala,
like any machine, are always causing hassles. The lighting of
Selinah Mataba, Karel Matlala, Rebeccah Matemane and Piet
Modiba.
some rooms was under discussion in 1975, and it is still the

ABF OP 100 Years.indd Sec1:122

2008/07/28 04:54:14 PM

Parasitology

100
00

1908-2008

ONDERSTEPOORT

rs

Yea

I.G. HORAK

I

n this chapter Parasitology includes the disciplines
of Entomology (the study of insects), which includes
Acarology (the study of ticks and mites) and Helminthology (the study of worms). Because the chronology of
professional appointments at Onderstepoort in these fields
and incidents in the lives of the persons
who practised them overlap, the sequence
of events in the two disciplines have for the
sake of clarity been separated. Whenever
a single person has contributed to both
fields, mention is also made of his or her
contribution to the other field. Extensive
use has been made of two earlier reviews by
G. Theiler (1975) and Penzhorn and Krecek
(1997).
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organism by demonstrating it in the tissues of infected animals
and in vector ticks.
G.A.H. Bedford was appointed as a full-time entomologist
at the Institute in 1912 and in the same year already had an
article published on the spinose ear tick, Otobius megnini, a tick
that at that time was new to South Africa as
it had reputedly been introduced with horses
from South America. According to Gertrud
Theiler, Bedford was a taxonomist ‘par
excellence’. He described many arthropod
species that were new to science infesting
both domestic and wild animals. He listed
and described the species of Gasterophilus
(horse botflies) that occur in South Africa
and also produced extensive parasite and
host lists as well as host and parasite lists
of the ectoparasites that infested domestic
Entomology
animals and wildlife in South Africa.
One of the reputed reasons for deciding on
He experimented with various comOnderstepoort as the site for the Veterinary
pounds as dipping agents against ticks, and
Research Institute was that it was notorious
even dosed tick infested cattle with aloes,
for the occurrence of African horsesickness.
a remedy that farmers, then and now,
This implied that it was also an ideal habitat
believe has an effect on these parasites. His
for the Culicoides midges that transmit the
results and those of modern day efficacy
virus causing this disease. Thus a minute
tests indicate that aloes do not have an
insect played an important role in determining where the
effect on ticks. Sheep scab, caused by the mite Psoroptes
Institute would be located. Arnold Theiler, the first Director of
ovis, was as much a problem in those days as it is now, and
the Institute, personally devoted a considerable portion of his
Bedford determined the minimum effective concentration of
time to parasitic diseases and their vectors.
lime-sulphur that had to be present in a dip
He was instrumental in recognizing the redif the mite was to be eradicated. He also
legged tick, Rhipicephalus evertsi evertsii as
studied the off-host survival of the mite.
“One of the reputed
a vector of Babesia equi (now Piroplasma
The latter work indicated that structures
reasons
for deciding on
equi), the cause of biliary fever in horses,
in which mite-infested sheep had been
Onderstepoort as the site
and the blue tick Boophilus decoloratus as
held or transported could be used again
a vector of Anaplasma marginale, the cause
after 17 days without fear of reinfestation.
for the Veterinary Research
of gallsickness in cattle. According to one
These findings have helped formulate the
Institute was that it was
of his daughters, Gertrud, Arnold Theiler
present quarantine regulations governing
notorious for the occurrence
was also adept at breeding ticks and at
the control of outbreaks of sheep scab in
of African horsesickness.
establishing tick colonies in his search for
South Africa.
Thus a minute insect
the vectors of tick-borne diseases.
One of the first South African-born
Because it was essential to identify these
played an important role
parasitologists to be appointed at the
tick vectors correctly, Theiler had all his tick
Institute was H.O. (Hermann) Mönnig in
in determining where the
identifications confirmed by the renowned
1922. Originally trained as a zoologist, in
Institute would be located.”
taxonomist L.G. Neumann of Toulouse.
which discipline he held a PhD degree, he
Theiler also encouraged visits to the Institute
was persuaded by Arnold Theiler to study
by eminent overseas researchers, and E.V.
veterinary science and was a member of
Cowdry, a visitor from the Rockefeller Institute for Medical
the third class of veterinary students to graduate at the
Research in New York, confirmed Theiler’s suspicions that
recently established Faculty of Veterinary Science in 1926. His
the disease known as heartwater was caused by a rickettsial
pioneering book Veterinary Parasitology, lavishly illustrated
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R.M. du Toit, Head of the Section of Entomology, with the light
trap used to collect Culicoides midges from which bluetongue
and African horsesickness viruses were isolated for the first time
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with his own meticulous drawings and covering the fields
of both Entomology and Helminthology, was the standard
textbook for veterinary students for decades. It survives to
this day, now edited by Lord Soulsby. Although Mönnig will
be remembered chiefly for his studies on helminths he also
worked on ectoparasites, and had a sound knowledge of
their taxonomy as evidenced by the excellence of his own
illustrations in his book. He lectured to the veterinary students
in the disciplines of both entomology and helminthology.
After David Bruce’s discovery in 1895 that a trypanosome
was the causative organism of nagana in cattle in Zululand

Tsetse fly, vector of nagana in cattle, was controlled more successfully in
South Africa than in any other African country (drawing by A. Olwage)
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and that tsetse flies (Glossina spp.) were the biological vectors,
there were various attempts at eradicating the flies from the
region. R.H.T.P. Harris studied the ecology of the flies, and
devised his famous trap. Wildlife was shot on a large scale,
but to no avail.
R.M. (René) du Toit qualified as a veternarian in 1927 and
immediately joined the government service. He was sent to
the Allerton Laboratory outside Pietermaritzburg for a year,
but was transferred to the Section of Entomology at the Institute in 1929, where, but for a short period on the Department of Agriculture’s experimental farm at Armoedsvlakte
and studying at the University of Minnesota, he spent the
remainder of his career. He conducted pioneering research
on the application of DDT for the control of ectoparasites
between 1939 and 1945. During this time he planned the
successful campaign of aerial spraying with DDT to eradicate
Glossina pallidipes, the most important vector species of tsetse
fly in north-eastern KwaZulu-Natal.
Du Toit was awarded a DVSc degree for his treatise on
this eradication campaign. In 1944 he discovered that the
viruses that caused African horsesickness and bluetongue in
sheep were transmitted biologically by Culicoides spp. After
Mönnig’s resignation he presented the lectures in Entomology
at the Faculty, and was also Dean of the Faculty from 1960
to 1963.
Sir Arnold’s younger daughter, Gertrud, a biologist by
training, returned to South Africa in 1924 after obtaining
a doctoral degree from the University of Neuchâtel in
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G.Theiler was an expert tick taxonomist
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Switzerland. She then taught at Jeppe High School for Girls,
but continued to work at the Institute until 1983.
followed by stints at Rhodes University and the Huguenot
W.O. (Willie) Neitz, who qualified as a veterinarian in 1929,
University College before joining the staff of the Institute
was a microbiologist and protozoologist of repute, but also
achieved particular success in elucidating the role of the bontin 1940. Here she devoted her time to the study of ticks,
describing and redescribing many species and mapping their
legged tick, Hyalomma truncatum as the cause of sweating
sickness in cattle. He, F. Boughton and H.S. Walters were
South African distributions. She was assisted in this by having
at her disposal the actual ticks that were
also successful in breeding ticks in Neitz’s
collected in the National Tick Survey that
quest to determine the vectors of disease
commenced in 1937, chiefly under the
(see also Part 3: Protozoology). Amongst
“W.O. (Willie) Neitz,
direction of A.D. Thomas, and also the
others they were successful in breeding the
who qualified as a
data on the localities at which they had
Karoo paralysis tick Ixodes rubicundus, and
veterinarian in 1929,
Rhipicephalus theileri, a parasite of Cape
been collected. She knew the countryside
intimately, travelling widely with her friend
ground squirrels.
was a microbiologist and
Andrea van Gass, and often sleeping out in
Karoo paralysis, caused by engorging
protozoologist of repute,
the field.
female I. rubicundus, is a tick toxicosis
but also achieved particular
Both Britha Robinson, daughter of the
peculiar to South Africa, and particularly
success in elucidating the
bacteriologist, E.M. Robinson, and Lois Salisaffects small ruminants in the Karoo and
role of the bont-legged tick,
bury collaborated with Gertrud Theiler on
Karoid regions of the Eastern, Western and
the description of ticks for various periods
Northern Cape Provinces and the Free State
Hyalomma truncatum
Province. S. (Siegfried) Stampa, a German
of time, and their names appear alongside
as the cause of sweating
hers in the descriptions of a number of
veterinarian, spent time at Onderstepoort
sickness in cattle.”
species. Regrettably her magnum opus, a
and then became a state veterinarian in the
documentation of the ticks of vertebrates
Eastern Cape Province where he worked
of the Afrotropical region, was never
on the ecology of I. rubicundus, while still
published. Although it is widely quoted in the literature, it did
maintaining strong ties with the Institute through R.M. du
not progress beyond a cyclostyled report. It is rumoured that a
Toit. His studies, followed much later by those of L.J. Fourie, of
difference of opinion between Theiler and Dr F. Zumpt of the
the University of the Free State, and I.G. Horak, led to rational
South African Institute for Medical Research was responsible
preventative and control measures for this tick and hence also
for it not being published in book format. She retired in 1967,
the paralysis that it induced.
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R. (Rainer) Gothe, a German veterinarian, spent time with
Gertrud Theiler at the Institute during the 1960s and produced descriptions of all stages of development of the blue
ticks B. decoloratus, Boophilus microplus, and the winter horse
tick Margaropus winthemi. He collected fowl tampans, Argas
walkerae in South Africa and took live specimens to Germany
when he returned. There he studied the paralysis that these
soft ticks cause in domestic poultry. Several years later he
and J.D. (Dürr) Bezuidenhout unravelled some of the mysteries surrounding spring lamb paralysis caused by the redlegged tick R. evertsi evertsi.
Jane B. Walker started her long working life when she
was appointed as a Research Officer in the East African
Veterinary Research Organization at Kabete in Kenya in
1949. She later moved to Muguga in that country when the
laboratory there was completed. She was awarded an MSc
degree as an external student by Liverpool University for a
dissertation on the larvae and nymphs of ticks of the genus
Rhipicephalus in East Africa in 1959, and was to become
the world authority on this tick genus in years to come.
Walker joined Gertrud Theiler at the Institute in 1966. With
the late Gertrud Theiler, Walker must rank as one of the
foremost tick taxonomists nurtured by this continent. She described and redescribed numerous species, and recognized
the differences between the brown ear ticks Rhipicephalus appendiculatus and Rhipicephalus zambeziensis, both

126
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Bont ticks ((Amblyomma hebraeum
m), vectors of heartwater
instrumental in transmitting the protozoan Theileria parva,
the cause of East Coast fever and Corridor disease in cattle.
During her time at the Institute Walker published books on
the ticks of Tanzania with Guy Yeoman as senior author, of
Kenya of which she was the sole author, and of Botswana
as senior author. She also produced an annotated list of the
ticks of southern Africa. The University of the Witwatersrand
invited her to submit her published works towards the award
of a DSc degree, and on the excellence of these publications
the degree was conferred in 1982.

D

uring the late 1980s Jane B. Walker teamed up with the artist A. (André) Olwage,
and under her critical eye he produced colour illustrations of the Amblyomma spp.
or bont ticks for a publication that she authored on the vectors of heartwater of
domestic and wild ruminants. J.E. (Jim) Keirans, Curator of the United States
National Tick Collection, visited Walker at the Institute twice during the 1990s and used
the opportunities to author two taxonomic papers. He was assisted in this by Olwage who
produced beautiful colour illustrations of the male and female rhinoceros tick, Dermacentor
rhinocerinus, for one of the publications, and line drawings of two ticks that infest hares for
the other. Walker retired on pension in 1990, but continued
to work at the Institute and with Keirans and Horak, authored
the definitive taxonomic work, The genus Rhipicephalus (Acari
Ixodidae): A guide to the brown ticks of the world. Again Olwage was
responsible for the line drawings of the adult and immature
stages of the 70 odd tick species that feature in this book as well
as the maps that illustrate their geographic distributions. Walker
remains an inspiration and sounding-board for the acarologists at
Onderstepoort.
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a doctoral degree for the thesis he produced on this research.
E.M. (Errol) Nevill, obtained an MSc in Entomology from
the University of Natal in Pietermaritzburg. He joined the
Nevill was also active in researching black flies or Simulium
Section of Entomology at the Institute in 1962 and remained
spp. along the Vaal and Orange Rivers and in developing
there until his retirement in 2003. Early on
methods for the control of these flies,
in his research life at the Institute he was
whose bites and swarming cause intolerable
able to demonstrate that, by grazing cattle
‘fly worry’ to humans and animals within
close to sheep, Culicoides midges preferred
their considerable flight range. One of
these methods involved the application of
to feed on the cattle rather than on the
sheep. As these midges are the vectors
insecticides to the rivers to kill off the fly
larvae. Another was aimed at the pupae of
of bluetongue in sheep, the proximity of
the flies. These pupae are attached to rocks
the cattle reduced the risk of the sheep
below the water surface in fast-flowing
becoming infected with this virus.
Bovine parafilariosis or ‘false bruising’,
rapids, and by manipulating the water level
caused by the filarial worm Parafilaria bovithrough closing the sluice gates of the large
cola that is transmitted by various Musca
dams on these rivers the pupae could be
spp. flies, has severe economic implicaexposed to the sun and dry out. In later
tions for cattle ranching in the tropical and
years Nevill became involved with R.J. (Rob)
subtropical regions of South Africa. This
Bagnall, state veterinarian for the district of
prompted several investigations into the
Hluhluwe, and F.R. (Richard) Emslie, state
veterinarian for the district of Jozini, in
host-parasite interactions and epidemiology of this condition. Not only did Nevill
research on the distribution and control of
the two tsetse fly species responsible for the
identify the fly vectors of this nematode,
namely Musca lusoria and Musca xanthoresurgence of trypanosomosis in cattle in
melas, but he also described the life cycle
north-eastern KwaZulu-Natal. He was also
“Early on in his research
of the worm in the fly. Furthermore he
involved in the establishment of breeding
life at the Institute he was
noted that the female worms, that live in
colonies of tsetse flies at the Institute. J.H.
able to demonstrate that, by
the subcutaneous tissues on the shoulders
(Hugo) Viljoen, who had joined the staff of
grazing cattle close to sheep,
and flanks of their cattle hosts, only caused
the Section of Entomology, worked on the
bleeding points in the skin of their hosts
life cycle of P. bovicola in its final cattle host
Culicoides midges preferred
on sunny days when the intermediate fly
and was also awarded a doctoral degree for
to feed on the cattle rather
hosts of the worms are active. The worms
this research.
than on the sheep.”
lay their eggs in the blood trickling from
these points and the eggs are then ingested
with the blood by the flies. He was awarded

Insecticides being loaded onto a helicopter to combat black flies (Simulium
(
m)
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Colonies of tsetse flies bred in the laboratory for
sterilization research
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C.J. (Charlie) Howell qualified as a veterinarian in 1954
and after a spell in private practice joined the section of
Entomology in 1963 and later took over the student lectures
in Entomology from R.M. du Toit. With
Walker and Nevill he produced an illustrated science bulletin on the ectoparasites of
domestic animals in South Africa. In it all
the major ectoparasites that infest domestic
animals in South Africa are illustrated and
described, their life cycles explained and
the geographic distributions of some of
them mapped. The conditions they cause
and the diseases they transmit are also
supplied. Although this bulletin was written
for farmers and laypersons it also served
as an important textbook for veterinary
students. Howell, who had a great love
for vintage cars and their restoration, was
mechanically minded and developed an
automated device to harvest the saliva of
ticks in an attempt to have this analysed for
the toxins that it might contain.
Howell had nick-names for many of
his fellow researchers, Errol Nevill was known as ‘Koos’, Ivan
Horak as ‘Pedagoog’, Richard Reinecke as ‘Chabertia’, Arthur
Spickett as ‘Spockett’, and Ben Sutherland, a large man, as
‘Twiggy’. He did not join the staff of the Veterinary Faculty
when it became autonomous in 1973, but nevertheless continued to lecture till the end of that year when Horak joined
the Department of Parasitology at the Faculty in 1974 and
took over the student lectures in Entomology.
P.A. (Piet) Basson qualified as a veterinarian in 1954 and
thereafter was appointed as a state veterinarian in Namibia
where, besides his state veterinary duties, he identified the
cause of specific oculovascular myiasis, colloquially known
as ‘uitpeuloog’ in sheep and other animals. He illustrated
and described the larvae of the Gedoelstia species flies
responsible for this condition and also detailed their life cycles
in their natural hosts blue wildebeest and other head-nodding
antelope species.
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After joining the Department of Pathology at the Institute
in 1963 he produced a series of papers on this work (see
also Part 3: Pathology). It was suggested to Basson that he
use this work for a thesis but he refused
– thus he never received a DVSc (or any
other postgraduate degree). Basson was an
exceptional artist and produced a number
of oil-paintings depicting scenes in his
beloved Namibia, to which he returned
after leaving the Institute.
A.M. (Arthur) Spickett joined the Section of Entomology at the Institute in
1973. One of his most noteworthy early
discoveries was that cross-mating between
the indigenous blue tick B. decoloratus and
the introduced Asiatic blue tick B. microplus
produced sterile offspring. This finding has
led to many theories as to why the exotic
B. microplus is displacing the indigenous B.
decoloratus in many regions of South Africa
and Africa.
Spickett’s research encompassed the
taxonomy of ticks, the biology of free-living
B. decoloratus, and the effect of fire on free-living ticks. He and
his co-workers demonstrated that unless tick-infested animals
are kept off newly burned veld, the efficacy of fire as a means
of controlling ticks is of very short duration. In some cases the
numbers of free-living ticks collected from veld that had just
been burnt exceeded those collected from the same veld just
prior to the burn. He also demonstrated that indigenous Nguni
cattle are able to develop resistance to a wide spectrum of
tick species, compared to Bonsmara and particularly Hereford
cattle in which this capability is less evident.
Heloise Heyne started at the Institute in 1972, where she
has been involved in the rearing and identification of ticks. Her
particular speciality is the identity of the soft ticks or tampans,
for which she is perceived as the South African expert. She
has also worked in a collaborative role with several of the tick
researchers at the Institute, and is the Curator of the Gertrud
Theiler Tick Museum at the Institute.
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I.G. (Ivan) Horak, who had previousThey found that the drought of
ly been employed in the Section of
1992 resulted in the virtual complete
disappearance of the brown ear tick, R.
Helminthology at the Institute from 1961
to 1966 but had been working in the
appendiculatus from the vegetation of one
pharmaceutical industry since then, left
of the Landscape Zones in which it had
the industry and became a member of
previously been abundant. Furthermore,
staff of the Department of Parasitology of
the exceptionally warm winters of the late
1990s resulted in the blue tick, B. decolothe Faculty under R.K. Reinecke in 1974.
Most of Horak’s earlier research had been
ratus, completing an additional life cycle
annually. In later years his interest changed
devoted to internal parasites, a field in
which he continued to do research, but he
to determining the geographic distribution
of ticks in various regions and shifts that
soon became involved in research on the
may have occurred in their distributions
ectoparasites of domestic and wild animals
in South Africa. This involvement yielded a
since earlier surveys had been done. In
long series of papers, covering the parasites
this way he and his postgraduate students
determined the geographic distributions of
of mammals as small as mice and as large
as giraffes, as well as those of birds and
ticks in Maputo Province of Mozambique
and in the eastern regions of the Eastern
reptiles in every province of South Africa
Cape Province of South Africa, and tackled
and also in Namibia. He left the Faculty for
Rhodes University in 1982 where he spent 5
the regions north of Bloemfontein in Free
“Horak had ongoing
years at the Tick Research Unit, but rejoined
State Province. After his retirement in 1996
research projects on the
the Faculty in 1987. With the exception
he remained at the Faculty.
parasites of wildlife and
of the 5 years that he was at Rhodes UniLike Mönnig and Theiler before him he
free-living ticks on the
versity, during which time he worked in the
was equally comfortable in the disciplines of
vegetation in the Kruger
Entomology and Helminthology, as attested
southern National Parks of South Africa
and on surrounding commercial farms,
to by his many publications in which he
National Park from 1978
Horak had ongoing research projects on
included both the external and internal
until 2002.”
parasites of a particular host species. He is
the parasites of wildlife and free-living ticks
probably the most prolific author of all the
on the vegetation in the Kruger National
Onderstepoort parasitologists, with more
Park from 1978 until 2002. Between 1988
and 1998 he and his co-workers dragged
than 250 research articles to his credit.
With B. Fivaz and T.N. Petney he co-edited a book on the mediflannel strips over the vegetation of two Landscape Zones in
the Park for a total distance of 5 km each month, and from
cal and veterinary aspects of tick vector biology, and with
1999 until 2002 for a distance of 21 km, in order to collect
J.B. Walker and J.E. Keirans he co-authored the book on
free-living ticks.
the brown ticks of the world. He has also acted as supervisor or co-supervisor to more than 20
postgraduate students in parasitology,
and Reinecke, Nevill, Bezuidenhout,
Boomker, Sutherland, Louw and N.R.
(Nigel) Bryson, who at various times were
or are staff members of the Institute or
Faculty, all enjoyed his supervision in this
respect.
J.D. (Dürr) Bezuidenhout qualified
as a veterinarian in 1966 and thereafter
became a state veterinarian in Namibia.
While there he collected ticks towards a
survey on the ticks of Namibia. Gertrud
Theiler, Heloise Heyne, Jane Walker and
Ivan Horak and several non-Onderstepoort persons have all been involved in
this project, which will hopefully come to
fruition in a book on the ticks of Namibia.
Bezuidenhout joined the Section of
Dragging to collect ticks for ecological studies in the Kruger National Park
Entomology at the Institute in 1974.
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With C.J. Stutterheim, of Rand Afrikaans
University, he investigated the role that
red-billed oxpeckers play in the biological
control of ticks. The stomach contents of
53 of these birds that they examined contained a total of 21 641 ticks, with a preference for species with short mouthparts,
namely the blue tick, B. decoloratus and
brown ticks belonging to the genus Rhipicephalus. They found that birds in captivity
were able to reduce adult populations of
the blue tick by 95%.
With R. Gothe, who had returned to
Germany, Bezuidenhout elucidated the role
of engorging female red-legged ticks, R.
evertsi evertsi in the aetiology of spring lamb
paralysis. They demonstrated that it was
only engorging female ticks of a certain
weight that produce the toxin responsible
for paralysis, and the occurrence and severity
of this paralysis is dependent upon the
number of engorging female ticks simultaneously reaching a weight of 15 to 21 mg in relation to
the weight of the lamb. With Allette Malherbe, Bezuidenhout
demonstrated that the females of only certain strains of H.
truncatum (bont-legged ticks) produce a toxin responsible for
the condition known as sweating sickness in domestic calves.

130

Tick mouth parts (scanning electron microscopy)
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J.G.H. (Jason) Londt obtained a doctorate
in entomology at Rhodes University and
joined the Section of Entomology at the
Institute in 1975. He produced a number
of excellent papers on the biology of B.
decoloratus before taking up a position
at the Natal Museum, of which he later
became the Director. B. (Ben) Sutherland
joined the Section of Entomology at the
Institute with an MSc degree in Entomology awarded by the University of Pretoria.
He researched various aspects of the life
cycle of the stable fly Stomoxys calcitrans
and was awarded a doctoral degree for
this work.
G. (Gert) Venter joined the staff of the
Institute in 1981. His studies have involved
determining the competence of various
species of Culicoides midges as vectors of
viruses that affect animals and humans (also
see Part 3: Virology). R. (Rudi) Meiswinkel,
who at the time held no formal university
qualification, joined the Section of Entomology in 1983. He
soon became involved in research on Culicoides and more
particularly in the taxonomy of these midges, becoming an
expert on the South African species. His beautifully illustrated
publications on Culicoides earned him an MSc degree from
the University of Pretoria. Karin Kappmeier Green joined the
Institute in 1991 and obtained a PhD for her research on
the control and eradication of tsetse flies in north-eastern
KwaZulu-Natal.
A. (Abdalla) Latif graduated as a veterinarian in Sudan
and has extensive experience of ticks and tick-borne diseases
in Africa. He joined the Institute staff in 2004, and currently
heads the Division of Parasitology. He has made a major
contribution to the future of tick taxonomy in South Africa by
establishing the Gertrud Theiler Tick Museum. In it are housed
Gertrud Theiler’s tick collection, Jane Walker’s South African
collection, Heloise Heyne’s collection and part of Ivan Horak’s
collection. Many of the original working documents of these
researchers and their card-index filing systems, as well as some
of André Olwage’s original colour illustrations of ticks are
housed in this museum.
D.A. (Dmitry) Apanaskevich, from the Zoological Institute of
the Russian Academy of Sciences, St Petersburg, joined Horak
as a postdoctoral fellow in 2005. Although this fellowship
was for only 2 years, he made major contributions towards
the correct identification of two important South African
ticks. He found that the bont-legged tick, hitherto known
as Hyalomma marginatum turanicum, is actually Hyalomma
glabrum, and the yellow dog tick known as Haemaphysalis
leachii in South Africa is Haemaphysalis elliptica as described
from the Cape of Good Hope by Koch in 1844. The latter
finding is of particular note in that H. elliptica is the vector of
the virulent strain of Babesia canis causing biliary fever in dogs
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Zoology laboratory in 1908, where the first helminthological research was conducted at Onderstepoort

Helminths
Sir Arnold recruited several specialists from abroad to assist
with research in various fields of veterinary importance
including Parasitology. One of the most prominent of these
was F. (Frank) Veglia, an Italian graduate who did pioneering
work on the descriptions of the nematodes, Haemonchus
contortus and Oesophagostomum columbianum, at that
time probably responsible for most of the small stock losses
due to worm infection in South Africa. Prior to the First
World War ostrich farming was a major South African export
industry. The birds were, however, affected by a condition
colloquially known as ‘vrotmaag’, a diphtheritic proventriculitis caused by the nematode, Libyostrongylus douglassi,
which caused considerable losses particularly in young birds.
A. Theiler and W. Robertson published a definitive study on
this helminth. Like its ostrich hosts, the free-living immature
stages of this worm can survive arid and other adverse climatic
conditions for considerable periods of time. The effective
control of this parasite only became possible with the ad-
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vent of modern anthelmintics during the 1960s. Theiler also
described a new nematode in domestic fowls, which used
termites as its intermediate host.
The fact that H.O. Mönnig was a student at the Faculty
of Veterinary Science during his early years at the Institute
did not put a brake on his research and he continued
publishing on parasites. During his student days he described
Trichostrongylus rugatus (a bankrupt worm) from sheep, and
in his final year he published an account of the life histories
of two Trichostrongylus species, together with illustrations
and descriptions of their free-living larval stages and their
adults. He had a particular interest in the helminths of wildlife of which he described several species, and attempted,
with some successes, to transmit these parasites to domestic
stock. He was interested in the control of worms and
published widely on this subject, and was responsible for
the lectures in Helminthology presented to the students at
the veterinary faculty. His bookk Veterinary Parasitology, illustrated with his own meticulous illustrations, covered the fields
of Helminthology and Entomology and remained the textbook
of choice for South African Veterinary students until the
early 1980s.

Parasitology

131
in South Africa, whereas the true H. leachi, which occurs in
Egypt and north-east Africa, does not transmit this organism.

2008/07/28 04:55:48 PM

PA RT 3

History of Individual Disciplines

132

100
00

1908-2008

ONDERSTEPOORT

rs

Yea

P.L. (Pierre) le Roux appears to be a rather
enigmatic character. He was awarded a BSc
degree by the University of Edinburgh and
also held an MRCVS qualification. He seems
to have been employed at the Institute during the period 1929 to 1931. However, from
his own accounts he was already working as
a research officer at the Allerton Laboratory
in 1925. He was remarkably productive
during his short time at the Institute and
described a number of helminths from
wild animals, including various species of
Haemonchus. With Veglia he also described
Schistosoma mattheei, a southern African
schistosome that can cause schistosomosis
(bilharziasis) in domestic and wild animals,
and perhaps also in humans. Furthermore
he described the epidemiology and clinical
pathology of two outbreaks of conical fluke
in sheep as well as giving a brief description
of the life cycle of the trematode in its
freshwater snail intermediate hosts and in
its final sheep hosts. He left the Institute for
Zimbabwe soon after this.
Gertrud Theiler was awarded a doctorate
by the University of Neuchâtel for a groundbreaking study of worms of equids in South
Africa. On joining the staff of the Institute
in 1940 her taxonomic talents were directed towards the study of ticks, but after
her retirement she returned to the field of
helminthology. However, failing eyesight
prevented her from completing the hostparasite lists that she was compiling for the
worms that infect African wildlife.
In 1932 Mönnig was joined by R.J.
R.J. Ortlepp was an internationally acknowledged
(Rhein) Ortlepp, also South Africa-born.
nematode taxonomist who specialized in helminths
Ortlepp trained as a zoologist and had been
of wild animals
“Ortlepp described many
awarded a PhD in Zoology (Helmintholohelminths from wildlife
gy) by the University of London. He obduring his working life,
tained a DSc from the same institution in
and
had a most impressive
1936. He was an active researcher and in
the veterinary students. He was a rugby
the same year that he was appointed at
collection of reprints,
enthusiast and from 1950 until the time of
the Institute he described new species of
which are still housed at
his death he was a member of the Executive
helminths from cranes and bats, naming one
the Institute. He always
Committee of the Northern Transvaal Rugby
of the helminths from the bats Physaloptera
amazed his colleagues
Union. He retired in 1954, but continued
bedfordii after Bedford, who had placed
with his ability to recall
to work at the Institute until shortly before
the bats at his disposal. He described many
the contents of these
his death in 1964. Incidentally, Ortlepp,
helminths from wildlife during his working
together with Horak and Nevill, formed a trio
life, and had a most impressive collection
publications.”
of Maritzburg College old boys who were
of reprints, which are still housed at the
to influence various aspects of veterinary
Institute. He always amazed his colleagues
parasitology at the Onderstepoort complex
with his ability to recall the contents of
for an uninterupted period of 75 years commencing in 1932
these publications. Upon Mönnig’s resignation, he became
until the present day.
responsible for the lectures in Helminthology presented to
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new ones, including a nonparametric larval
R.K. (Henk or Richard) Reinecke was a
larger than life character, both figuratively
anthelmintic test.
and literally, and everything he tackled he
He soon realized that the South African
registering authorities were going to require
did with gusto. He graduated at the Faculty
of Veterinary Science in 1947, and after
that efficacy trials be conducted locally on
a spell in private practice joined the staff
new anthelmintics before registration was
of the Institute in 1954. Soon thereafter
granted. To cope with this requirement it
he was seconded to the Department of
was essential that the veterinarians in the
pharmaceutical industry, who would be
Agriculture’s farm at Armoedsvlakte to inconducting these tests, should at least be
vestigate morbidity and mortality in calves
able to identify the worms with which they
caused by helminth infection. He found
that this was largely due to the unhealthy
were working. To this end he introduced
short courses, not only on the identificapractice of dairy ranching, in which calves
are separated from their dams in the
tion of helminths of sheep and cattle, which
were also attended by state veterinarians
morning and penned in small camps for the
day, while the cows go out to graze. When
involved in helminth research, but also on
the cows return in the evening they are
the methods to conduct anthelmintic tests
milked and the calves are allowed to suckle
in these animals.
“One of Reinecke’s great
only one teat, and then spend the night
In 1973, when the Veterinary Faculty
attributes was the honesty
with the cows in a kraal. This investigation
gained its independence from the Dewith which he viewed his
led to the award of a DVSc degree.
partment of Agriculture, Reinecke joined
Upon his return to the Institute the
the staff of the Faculty and became the
results, often declaring that
experience he had gained at Armoedsvlakte
first Professor and Head of the Department
the worms in his experiments
inspired him to stimulate research projects
of Parasitology at the Faculty. However, as
had never read the textbooks
by state veterinarians on the epidemiology
there was no accommodation available
and therefore did not behave
at the Faculty, he remained housed at
of helminth parasites of livestock in various
in a typical way.”
parts of the country, notably those of G.L.
the Institute until his retirement in 1985.
(Laurie) Muller in the south-eastern Cape
During his time at the Faculty Reinecke
produced a textbook Veterinary HelminthoProvince, for which the latter was awarded a
logy, which became the standard work for
DVSc degree, J.H. Viljoen in the Karoo, L.W.
the veterinary students of that period. Not only Reinecke, but
(Lance) Rossiter and D.B. (Dudley) Barrow in the eastern Cape
Province, who all worked on the internal parasites of sheep,
all members of staff of the Department of Parasitology, Faculand W.B. (Bill) Hobbs who researched the parasites of cattle
ty of Veterinary Science were housed at the Veterinary Institute
in KwaZulu-Natal. With the advent of the new generation
until 1995, whereafter they moved to the Faculty. After
of anthelmintics during the 1960s, and thereafter, Reinecke
retirement Reinecke moved to the Western Cape Province,
refined several existing anthelmintic tests and developed
but never lost his enthusiasm for research and he and J.P.
(Johan) Louw did pioneering work on the
helminths infecting sheep in that region.
One of Reinecke’s great attributes was
the honesty with which he viewed his
results, often declaring that the worms
in his experiments had never read the
textbooks and therefore did not behave in
a typical way. Both Horak and J.D.F. (Joop)
Boomker’s success as parasitologists can in
a large measure be ascribed to Reinecke’s
encouragement and critical evaluation of
their progress.
P.J. (Piet) Swart, who had graduated
with an MSc degree in Zoology from
Stellenbosch University worked at the
Institute on trematodes, and particularly
the genus Calicophoron, and their freshwater snail intermediate hosts. A.J.M.
(Anna) Verster, graduated with an MSc
Harvesting worm larvae
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degree in Zoology from the University of the Free State,
P.J.S. (Blik) Anderson qualified as a veterinarian in 1954
and was appointed in the Section of Helminthology at the
and joined the British Colonial Service in Tanzania. Thereafter
Institute in 1956. She produced treatises on the tape worms,
he spent some time in the pharmaceutical industry in South
Echinococcus and Taenia that are still considered as core
Africa and then joined the Section of Helminthology at the
literature on these cestodes, and was awarded a PhD for
Institute in 1963. He determined the geographic distributhis work. She was also a pioneer in the
tion of lungworms in South Africa, and
use of irradiation for the sterilization of
with Verster unravelled the life cycle of the
Taenia cysticerci in meat. Verster joined
lungworm Dictyocaulus filaria in sheep.
the Department of Parasitology at the
He had a remarkable talent for wood
sculpturing and held at least one public
Faculty in 1985 and continued to work
on the tapeworms that infect humans and
exhibition of his work.
domestic and wild animals. She maintained
J.A. (Jan) van Wyk qualified as a
a menagerie of animals for her research,
veterinarian in 1962 and thereafter was
including lions, leopards, African wild dogs,
appointed as State Veterinarian in Namibia.
black-backed jackals, chacma baboons and
He joined the Section of Helminthology
gibbons. She had an incredible knowledge
at the OVI in 1968. He initially worked on
of plants and was inundated with speciSchistosoma in domestic livestock, focusing
mens of garden varieties, which she alon the life cycle of the parasite and the
ways found the time to identify for her
disease that it produced. Thereafter he
turned his attention to the cryopreservafriends. She also trained as a paramedical
assistant and would, in the evening,
tion of the infective larvae of the nemawork with the paramedics at the scene
todes commonly infecting cattle and sheep.
of accidents. Upon Reinecke’s retirement
The importance of this technique lay in the
she assumed responsibility for the lectures
fact that the infective free-living larvae of
in Helminthology. In later years she was
pure worm species could be frozen and
assisted in these by R.C. (Tammi) Krecek.
thus survive for many years in this state.
I.G. (Ivan) Horak, qualified as a veterinarian in 1957 and
They could then be thawed when required at a later occasion,
after 3 years of practice on a large cattle ranch in north-eastern
particularly by the pharmaceutical industry, for anthelmintic
KwaZulu-Natal, joined the staff of the Section of Helminthoefficacy trials.
logy at the Institute under Reinecke. Horak’s studies on the
With the more or less simultaneous advent of several new
conical fluke Calicophoron microbothrium
anthelmintics on the market during the
resulted in the discovery of the first highly
1960s and thereafter van Wyk realized that
effective remedy against immature conical
anthelmintic resistance was soon to be“Ivan Horak’s studies
flukes in sheep, and in a successful expericome a problem both for the stock farming
on the conical fluke
mental vaccine against the fluke in cattle in
community and the pharmaceutical induswhich irradiated metacercariae were used.
try and he started recording incidents of
Calicophoron
He also determined the life cycle of the fluke
resistance in various worm species as well
microbothrium resulted
in sheep, goats and cattle, and found that
as the spectrum of anthelmintics against
in the discovery of the first
cattle appeared to be the preferred hosts.
which resistance had developed. He is now
highly effective remedy
Horak and R. (Nobby) Clark, then Prorecognized as a world authority in this field.
against immature conical
fessor and Head of the Department of
It soon became obvious that the solution
flukes in sheep, and in a
Physiology at the Veterinary Faculty, pubto the problem did not lie in increasing
lished a series of papers on the clinical
the dose of the remedy or in introducing
successful experimental
pathology of various helminth infections in
novel products onto the market, but rather
vaccine against the fluke in
sheep, a field that at the time was only just
in a strategy of integrated management
cattle in which irradiated
beginning to be researched. They found
and control. With F.S. (Faffa) Malan and
metacercariae were used.”
that most acute helminth infections led to
G.F. (Gareth) Bath he was instrumental in
a decrease in serum albumin concentration
developing the FAMACHA© programme
because of protein seepage between the
of selective treatment of animals exhibiting
cells of the proliferating intestinal tract
or beginning to exhibit the pathognomic
epithelium at the site of infection. Much earlier Clark, as a
sign of H. contortus (wireworm) infection, namely anaemia.
young state veterinarian, described the association between
By treating only those animals that require treatment the cost
spring lamb paralysis and infestation with the red-legged
of treatment is reduced and the development of anthelmintic
tick R. evertsi. Horak left the Institute for the pharmaceutical
resistance by this ubiquitous nematode parasite of sheep and
industry in 1966.
goats is postponed. He retired from the Institute in 1997, and
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at present continues his studies on anthelmintic resistance at
Boomker is probably the finest taxonomist on the nemathe Faculty.
todes infecting domestic and wild animals in southern
Boomker commenced working in 1967 as a technician
Africa, and has possibly described as many new species as
under Anna Verster in the Section of Helminthology at the
have his illustrious predecessors at Onderstepoort. He is
Institute. He was appointed as a Professional Officer in 1968
also in charge of the National Helminth Collection which is
and obtained a BSc (Hons) degree in Zoology in 1969. He
housed at the Institute. He and Horak formed a formidable
enrolled as a veterinary student in 1970 and qualified in
partnership in the study of parasites of wildlife. He examined
1974. He joined the Section of Pathology
the internal parasites and Horak the exat the Institute in 1975, and in 1977
ternal parasites of whatever wildlife species
joined the Department of Parasitology,
they were working on at the time. To date
39
publications have emanated from this
Faculty of Veterinary Science, where he
“Boomker is probably
was responsible for the student lectures
partnership. Boomker has also been the
the finest taxonomist on
in Protozoology. However, like Reinecke
Editor of the Onderstepoort Journal of
the nematodes infecting
and Horak, he remained housed at the
Veterinary Research since 2001. Over the
domestic and wild animals
Institute. In 1980, while Horak and he were
years he has cultivated a wide spectrum
researching the parasites of impalas and
of extra-curricular interests. These include
in southern Africa, and has
warthogs in the Kruger National Park, he
the cultivation of indigenous aloe species,
possibly described as many
was at the same time conducting a project
breeding fish, butterflies, dogs and birds,
new species as have his
each of which he attends to meticulously.
on the parasites of fish in the Sabie and
illustrious predecessors at
Crocodile Rivers in the Park. This project
I.H. (Ian or Bluey) Carmichael, an AusOnderstepoort. He is also
entailed examining five fish of eight diffetralian veterinary graduate, worked in
rent species at monthly intervals in both
Botswana before joining the staff of the
in charge of the National
rivers, and he and Horak spent many enjoySection
of Helminthology at the Institute
Helminth Collection which
able hours fishing these rivers. When Horak
in 1974. Here he worked on the influence
is housed at the Institute.”
left for Rhodes University, Boomker took
of age, sex and breed of cattle on naturally
over the lectures in Veterinary Entomology.
acquired infections of P. bovicola, and on
He left for the Medical University of
the economic implications to the red meat
Southern Africa in 1984, where he lectured
industry of infection of cattle with this
Helminthology to the veterinary students, but returned to
nematode. He obtained a doctoral degree for this research.
the Onderstepoort Faculty in 1999, where with Krecek he
Krecek obtained a masters degree in Zoology in the USA.
continued to lecture Helminthology.
She joined the staff of the Department of Parasitology of
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the Faculty in 1979 as a research assistant. Her particular
interests were the nematodes infecting zebras, for which she
was awarded a PhD degree, and those infecting horses and
donkeys. She also researched the biology of free-living H.
contortus larvae on artificial pastures. Because of her interest
in the helminhs of horses and donkeys it seemed natural that
the focus of her research should shift to the welfare of the
traction animals on which resource-poor rural communities
are so heavily dependent.

Adriano Vatta graduated as a veterinarian in 1998 and
joined the Institute staff immediately thereafter. His research
interests are the effect of wireworm (H. contortus) infection in
goats belonging to persons in rural communities.
Kerstin Junker joined her husband, Joop Boomker, as a
post-doctoral fellow in 2005, and has been working on the
internal parasites of guineafowls. She is considered the South
African expert on the taxonomy of the pentastomids, or
tongue worms.

History of Individual Disciplines
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rom the very inception of the Institute the study
of parasites of South African wildlife has been
seen as a priority by the parasitologists employed
there. Bedford described the lice and ticks infesting
wild animals, Mönnig and Ortlepp the tapeworms and
roundworms of these animals, Gertrud Theiler and Jane
Walker the ticks, and Anna Verster the tapeworms of wild
carnivores.
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Both Mönnig and Horak had mixed success with artificially
infecting domestic livestock with the helminths of
herbivorous wildlife, while Verster had the same experience
when attempting to infect domestic dogs with tapeworm
cysts, or measles, collected from the muscles, organs
and abdominal cavities of wild herbivores. In recent
times wildlife farming has become a flourishing industry in its own right, and since 1980 several
parasitologists loosely led by Horak and Boomker have accumulated a wealth of data on the
biology of naturally occurring parasites of South African wildlife. Thus it has been found that blue
and black wildebeest are resistant to tick infestation from a very young age, that African buffaloes
acquire resistance to the blue tick, B. decoloratus, at about 1 year of age, that scrub hares are
hosts to the immature stages of a large number of ticks that as adults infect domestic livestock,
and that they also harbour a number of species of
worms that infest wildlife in their surrounds, that
normal healthy antelope can harbour tick burdens
exceeding 10 000 individuals, and worm burdens
exceeding 20 000 individuals.
This data taken in conjunction with the mainly
taxonomic findings published by the early
parasitologists implies that the parasites of
wildlife in South Africa have probably been better
documented than those in most other regions of
the world. Not only have numerous parasites been
described, but their life cycles, host preferences,
geographic distributions, and seasonal occurrences
have been determined. In addition, nondistressing methods of control specifically
designed for the administration of pesticides to
wild animals have been developed.
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First post-mortem hall in the back wing of the Old Main Building, 1908
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‘Destructor’ for the incineration of carcasses (1908), with its
landmark chimney
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which were manually pushed along the railway line into
n the very early days when very little was known
about the multitude of diseases confronting them
the post-mortem hall. The trucks had folding sides which
were flapped down to enable the necropsy to be performed
veterinarians had to be extremely versatile in all branches
of the profession in their attempts initially to differenon them. After the examination, they were pushed to the
tiate between the diseases and then to determine their
distant ‘destructor’ which consisted of two incineration units
aetiology. One of these branches or fields is pathology which
with a tall chimney in between. It could incinerate five or six
horses daily as well as refuse. When Theiler
played, and still plays, a role either as an
adjunct to other disciplines, the patholomoved from the Daspoort Laboratory to
gist being a member of a research team
Onderstepoort he took with him his old
Daspoort hands. Amongst them was his
studying a particular problem, or as a disci“When Theiler moved from
pline in its own right.
‘post-mortem assistant,’ ‘Ou Piet’ whose
the Daspoort Laboratory
death from glanders, no doubt contracted
In the pre-1908 planning of the main
to Onderstepoort he took
building of the Bacteriological Laboratory
from an infected horse, some years later
with him his old Daspoort
was a deep personal loss to Theiler. (It is
(or Onderstepoort Veterinary Institute as
hands. Amongst them
we know it today) provision was made for
regretted that the full name of ‘Ou Piet’
a post-mortem hall and a laboratory for
could not be traced.)
was his ‘post-mortem
the cutting and staining of animal tissue
This post-mortem hall was used for
assistant,’ ‘Ou Piet’ whose
specimens for microscopical examination
its intended purpose until 1917 when a
death from glanders, no
(while still at the Daspoort laboratory Theiler
new, more spacious hall was built on the
doubt contracted from an
had had his father send him a microtome
site of the present Pathology building. This
infected horse, some years
for sectioning wax-impregnated animal
post-mortem hall stood alone until, in the
later was a deep personal
tissues for microscopic study). In addition,
early 1920s, it was incorporated as such
on the second floor, was a room which,
into
a new building, the present Pathology
loss to Theiler.”
inter alia, included a pathology museum of
Building (see below), and in addition a
preserved animal organs. The post-mortem
second storey housing laboratories and/or
offices was built above it. This post-mortem
hall, which is currently put to other uses,
was situated on the north-west aspect of the main building,
hall is still used today. As in the case of the first post-mortem
and was ‘connected’ to the animal stables and yards and
hall, the railway line system connected it to the stables near
the Main Building and the incinerator.
‘destructor’ by a narrow guage railway line which ran right
into the hall. Animals destined for necropsy and subsequent
At the ceremony held in 1917 to celebrate the new postincineration were placed upon flat-bottomed ‘trucks’ or ‘cars’
mortem hall’s opening, Theiler told those present that in the 9
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Pathology laboratory in the Old Main Building, 1908
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years since the inauguration of the Bacteriological Laboratory
in 1908, a total of 9649 post-mortem examinations had been
performed comprising 5339 horses, mules and donkeys, 1048
cattle, 303 sheep and 231 pigs and ostriches, or about three a
day. In addition, a demonstration necropsy of a horse that had
died that morning was performed by G. van de Wall de Kock
and D. Kehoe showed lantern slides of pathological lesions
to those present. It appears that the 1917 post-mortem hall
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was also used for functions other than its intended use as
Thelma Gutsche in her book on the life and times of Theiler
mentions that on 13 April 1917 (which was Theiler’s last day
at Onderstepoort, i.e. the first time that he retired before
reinstatement on 1 April 1920 as Director of Veterinary
Education and Research) the whole staff assembled in the
post-mortem hall to bid him farewell.
The present Pathology building of the Institute was taken
into use in 1923 and is a very spacious
double-storey building which was designed
to accommodate the 1917 post-mortem
hall for use by students and staff, and
student anatomy and comparative anatomy dissection halls, several laboratories
for, inter alia, the preparation and staining
of tissue sections for histopathological
study, two student lecture rooms, a number of offices and a pathology museum.
The first pathologist to be appointed at
the Veterinary Bacteriological Laboratory in
1908 was a Swiss, K.F. Meyer (1884 -1974).
One can imagine the mostly unfamiliar
nature of the diseases with which he was
confronted. These would have included,
amongst others, East Coast fever, redwater,
anaplasmosis, anthrax, contagious bovine
pleuropneumonia, heartwater, glanders,

2008/07/28 04:57:27 PM

Post-mortem hall in the 1923 building

strangles, biliary fever, bluetongue, pulpy kidney disease and
Theiler became Dean and first Professor of Pathology and de
Kock was appointed as Professor of Anatomy. Theiler, howplant poisonings. He did not remain for long in the post,
ever, was succeeded in his position as Professor of Pathology
however, as he left in May 1910 to take up the position
of Assistant Professor of Pathology and Bacteriology at the
in 1924 by de Kock who retained the Pathology chair until
School of Veterinary Medicine, University of Pennsylvania,
1937 when he was appointed Professor of Comparative PathoUSA (see Part 1). In 1924 he became Director of the George
logy, a newly formed post, which he retained until he retired
Williams Hooper Foundation for Medical Research, University
in 1949, and A.D. Thomas became Professor of Pathology.
De Kock was eventually promoted to Sub-Director of Veteof California, San Francisco where he remained for the rest
of his professional career. Coincidentally enough, one of his
rinary Research and in 1948 succeeded P.J. du Toit as Director
of the Institute.
renowned works concerned the aetiology, distribution and
control of botulism in humans at the same
De Kock had a wide field of interest from
the pathological point of view. In the 1920s
time that the elusive aetiology of lamsiekte
(also a form of botulism) in cattle was
he, inter alia, studied what he considered
“A ‘baffling disease’, as
being actively but unsuccessfully pursued
were probably two separate infectious
De Kock described it in
by Theiler and others at great cost in South
disease entities of the lungs of sheep. He
1927, was a relatively
Africa.
considered that the lung lesions of one
Another young veterinarian recruited by
of them, colloquially known as jaagsiekte,
common fatal condition
Theiler was Kehoe in 1909 soon after he had
were undoubtedly those of a neoplasm,
in sheep known as true
graduated at the Royal College in Dublin,
probably a multiple cyst-adenoma. The
geilsiekte (the name implying
Ireland. Although Theiler had engaged him
other disease became known as ‘Graaffthat it was associated with a
as an assistant for serological work there is
Reinet disease’ because of the number of
rich pasture).”
no doubt that he was multitalented with
cases emanating from the now long defunct
an interest in pathology as, after 10 years
experimental station near that town in the
at Onderstepoort during which he gained
Eastern Cape Province. Both these diseases
much practical experience in the subject, he
were later shown to be caused by separate
left to take up the Professorship of Pathology in Dublin.
retroviruses (see Part 3: Molecular Biology) and occur virtually
One of the first students to be sent overseas by the South
world-wide under a variety of names such as ovine pulmonary
African Government soon after the Union of South Africa had
adenomatosis for jaagsiekte and maedi-visna for the other.
been declared in 1910 to be trained as a veterinarian was
In 1927 de Kock described a condition known as swelled
head or dikkopsiekte in young rams which had been seen in
G. van de Wall de Kock (see Part 1). He studied at the Royal
College in London. On his return in 1914 he was appointed as
South Africa since 1924. Its pathogenesis was subsequently
shown to be the invasion of head wounds, caused by rams
a bacteriologist at the Laboratory and for a while was stationed
at the Armoedsvlakte Laboratory near Vryburg. He, however,
fighting amongst themselves, by the bacterium, Clostridium
novii type A. A ‘baffling disease’, as de Kock described it in
exhibited a natural proclivity to pathology and was to a large
extent responsible for building the Pathology Section into
1927, was a relatively common fatal condition in sheep known
what it became in later years. In 1918 he left Onderstepoort to
as true geilsiekte (the name implying that it was associated
with a rich pasture). It was only after pulpy kidney disease
study Medicine in England but he did not remain there long.
When the Faculty of Veterinary Science was founded in 1920
had been described elsewhere in the world that the nature of
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ne of the routine duties of the pathologists in the Section was to provide a
histopathological diagnostic service on preserved organ specimens sent to the
Laboratory. In 1932 Jackson wrote a light-hearted article, but with serious
undertones, on the advantage of the routine use of the Sudan III staining method
of tissue sections of organs after this method had inadvertently been applied to the lung and
other organ sections of a bovine suspected to have died from arsenical poisoning, arsenic being
a common acaricide used in cattle plunge dips at the time. This staining method is used to
demonstrate the presence of fat or oils in tissue sections.

PA RT 3
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On microscopic examination of the lung sections he found the alveoli to be loaded with fat
globules and ‘a diagnosis was made of asphyxia following aspiration of some or other oleaginous
material (doubtless O. lini [linseed oil]) used therapeutically.’ At that time and for years thereafter
many sick farm animals were dosed by lay persons often while the tongue was held in the
mistaken belief that this would facilitate swallowing. The substances dosed supposedly to ‘cure’
the animal were many and varied but often comprised paraffin. Needless to say the outcome
often was the development of gangrenous or foreign body pneumonia as a result of the material
entering the trachea instead of being swallowed. One cannot but wonder how many thousands of
farm animals died needlessly in South Africa as a result of this practice.
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most cases of geilsiekte was realized. K.C.A. Schulz (a member
water which was done by visualizing, under the macroscope,
of the Pathology Section) and C. McIntyre in 1948 described
colonies of Ehrlichia ruminantium, the causative organism of
its pathology. Another ‘baffling disease’ of sheep at the time
the disease, in the endothelial cells of blood vessels in organ
was enzootic icterus, and it was only many years later that its
sections. This was invariably a very time-consuming process.
pathogenesis and cause were determined.
C. (Cecil) Jackson, who had joined the Pathology Section soon
Other major contributions made by de
after he had graduated in 1929, described
Kock and co-workers to our knowledge
in 1931 a technique in which he succeeded,
with great regularity, in demonstrating E.
of livestock diseases in South Africa were
“Another ‘baffling disease’
investigations into the lesions and other
ruminantium in stained smears made from
aspects of two infectious diseases. One
scrapings of the vascular endothelium of
of sheep at the time was
of these, reported in 1940, concerned
large blood vessels such as the posterior
enzootic icterus, and it
an acute infectious disease of pigs which
vena cava and jugular vein. This greatly
was only many years later
subsequently became known as African
facilitated the diagnosis of the disease.
that its pathogenesis and
swine fever. They considered it quite likely
Steck’s work, from the pathology viewcause were determined.”
that it might be maintained in warthogs
point, was followed up many years later
when three members of the pathology
in the northern Transvaal (now Limpopo)
Province. The other was a disease, insection, J.G. (Pine) Pienaar, P.A. (Piet) Basson
vestigated in 1934, which they referred
and J.L. de B van der Merwe in 1966
to as bluetongue of cattle or the so-called pseudo foot and
described the electron microscopic neuropathological changes
mouth disease. This disease was probably the same as that
of the disease for the first time. This was augmented in 1970
by Pienaar’s electron microscopic study of E. ruminantium in
in cattle which was studied at the Institute by B.J.H. Barnard
endothelial cells of the vertebrate host. L. (Leon) Prozesky,
et al. in 1997 caused by a reovirus and is known as epizootic
also of the Pathology Section, followed the footsteps of his
haemorrhagic disease.
In 1928 W. Steck, a veterinary pathologist from Switzerland
predecessors in the section as far as his interest in heartwater
who had arrived in South Africa in 1920, recorded a compowas concerned. Working with others in 1985 the pathology of
site picture of the macroscopic and microscopic pathology
experimental cases of the disease in mice as well as in sheep
of heartwater based on the post-mortem examination of
and goats caused by two different strains of the organism,
respectively, was described. This was followed in 1986 by an in
228 cases. One difficulty at that time from the pathologist’s
vitro study of the ultrastructure of E. ruminantium.
viewpoint was the making of a definitive diagnosis of heart-
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In 1986 an international workshop on all aspects of
chiefly occupies the minds of the long-suffering examining
heartwater was held. Prozesky played a very prominent role
officers while at the microscope, but it would be safe to
predict that this would not include the spleen as an organ!’
in it. J.E. Jardine of the Pathology Department, Faculty of
Veterinary Science, and others described the immunohistoThis article is a truly magnum opus and it is interesting to
chemical identification of E. ruminantium in formalin-fixed
note that the artist who drew many of the colour illustratissue sections from several animal species in 1995.
tions was Ms G.E. Lawrence. (Another artist at Onderstepoort
In 1931 Jackson was appointed part-time lecturer in
was Ms Cythna Letty. She was employed in 1925 to draw
Anatomy but still remained a member of the Pathology
and paint watercolour pictures of macro- and microscopical
lesions of animal diseases. She remained at Onderstepoort
Section. In 1932 and 1933 he wrote two articles on ‘essays
until 1927 when she transferred to the Botany Division, later
on the cancer problem’ (1. The veterinarian and cancer
research; and 2. Modern thoughts on the aetiology of
becoming South Africa’s foremost botanical artist).
neoplasms). These were followed in 1936
One of the well-known pathologists
by his magnum opus on ‘The incidence
from 1927 to 1946 was A.D. Thomas who
and pathology of tumours of domesticated
was born in Switzerland and came to South
animals in South Africa’ which was a major
Africa as a small boy. He manifested his
contribution to veterinary science for which
exceptional qualities by obtaining his school
he was awarded a DSc degree. Because
matriculation certificate by private studies
of his interest in tumours, most cases of
while working as a laboratory assistant
suspected neoplasia were referred to him.
at Onderstepoort under Theiler. He was
In fact, he was regarded as the specialist
permitted to enroll as a student at the
consultant of neoplasms and, as far as
Faculty and qualified as a veterinarian in
Pathology was concerned, that was as far
1926. He then joined the staff of the
as his routine diagnostic duties went after
Institute and after only 2 years was awarded
his appointment in Anatomy. All avian
a DVSc degree in pathology in 1929 for
brain tumours were referred to him at his
his thesis on ‘Skin cancer of the Angora
request. That he retained his interest in
goat in South Africa.’ He became Professor
neoplasms is attested by an article he wrote
of Pathology in 1938 and served in this
in 1954 on the gliomas of domestic fowls
position until 1947 when he resigned from
the Institute. Many of his fields of interest
in South Africa with special reference to the
lymphoid system.
emanated from his routine diagnostic
“Thomas manifested his
work. Some of these were actinobacillosis
In 1951 in an article entitled ‘A conexceptional qualities
tribution to the cytology of the spleen: The
and other complications in sheep which
by obtaining his school
Romanosky-stained bovine spleen smear’,
may arise from the feeding of prickly pear
matriculation certificate
Jackson and H.P.A. de Boom of the Patho(Opuntia sp.) (1931); observations on the
logy Section decided to put to good use
pathology of bluetongue in sheep (1947);
by private studies while
whether powdered glass is lethal to anithe information gained from the examiworking as a laboratory
nation of countless spleen smears of cattle
mals when ingested in feed (1933) (it
assistant at Onderstepoort
which were submitted to the Institute for
isn’t!); tuberculosis in the Cape kudu (1940);
under Theiler. He was
microscopical examination during the East
and lumpy skin disease (1945) which had
permitted to enroll as a
Coast fever eradication campaign (see Part
broken out in South Africa for the first time
3: Protozoology) and which constituted an
in 1944.
student at the Faculty and
Thomas was a rather feared (but conincreasingly important part of the routine
qualified as a veterinarian
duties of the veterinarians in the Division
sidered fair) examiner by his students (final
in 1926.”
of Veterinary Services (which included the
examinations at the time being both a viva
Field and Institute). In the years from 1915
voce and a practical comprising a postto 1945 approximately 9 million smears
mortem examination on an animal). Even
were examined. (In 1921 the Director of Veterinary Services
after he had resigned from the Institute this reputation (as an
remarked: ‘We will simply have to change the present system.
external examiner) was retained. Many years later, after he had
retired from active work, one of his erstwhile examinees (D.J.
It cannot go on….. The position has become intolerable to
my mind… This smear work is paralyzing all the activities at
Thornton) happened to mention to him that he had always
Onderstepoort’). Nevertheless 24 years were to elapse before it
considered himself rather lucky to have passed Pathology in
was first attempted to bring some relief to professional officers
the final year. To this Thomas dryly replied without a smile: ‘I
by training and employing laymen to assist in the work.
never passed anyone who did not deserve to pass!’
From 1938 to 1942 the pathologists in the Section
Concerning this Jackson and de Boom also considered that ‘It
would be an interesting psychological study to ascertain what
comprised G. de Kock, A.D. Thomas, K.C.A. Schulz, H.P.A.
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efore joining the Pathology Section in 1936 Schulz, a former student of the Faculty
who had obtained a D.Vet.Med. degree at the University of Leipzig, was employed as
a field state veterinarian in South West Africa (now Namibia) and South Africa. He had
been shot in the jaw in 1934 by the son of a farmer near Danielskuil, which is about
87km due south of Kuruman in the Northern Cape Province, while serving a legal document
which required the destruction of a horse suffering from dourine, a sexually transmitted disease
of equines caused by the protozoal parasite, Trypanosoma equiperdum. After this incident the state
regulations for the control of dourine were changed: serological testing of animals is performed
at the request of the owner of the animal and is subject to them signing an indemnity form which
requires them to have all positive animals destroyed, castrated or ovariectomized. As a result of the
injury Schulz’s speech was slightly impaired but this did not prevent his appointment as Professor
of Pathology in 1950, a position he held until his retirement in 1963. As mentioned above, one
of his achievements in the Section was his recognition and description of pulpy kidney disease
in sheep which was (and still is – unless prophylactic measures are taken) a condition of major
importance in the sheep industry worldwide.

142

de Boom and R. Clark. The last named
left the Section during 1942 to join the
Physiology Section. A disease in pregnant
ewes of unknown aetiology at the time
occurred in many parts of the world and
was known under a variety of names including pregnancy disease and pregnancy
toxaemia. De Kock had concluded that it
was the same disease as the one known
locally as domsiekte (as affected ewes
act ‘stupidly’). Clark, while still in the
Pathology Section, was a member of a
research team which, in a major project,
investigated the possible aetiology and
other aspects of the condition. They were
able to reproduce it experimentally in
pregnant and non-pregnant ewes in good
condition by the sudden cutting of their
feed ration. Clark’s role in the team was
that of pathologist and haematologist.
Ms Lawrence prepared the camera lucida
sketches of the histopathological changes
which formed part of the lengthy report
published in the Onderstepoort Journal of
Veterinary Science and Animal Industry.
Towards the end of 1950 and during
the early months of 1951 there were
reports of heavy mortality in sheep and
cattle in the western Free State. Several
diseases were suspected but it was not
until four veterinarians and two assistants
in Johannesburg, who had been concerned
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“Swayback or lamkruis in
lambs, caused by copper
deficiency, occurs in many
countries unless prophylactic
measures are taken. This
condition was investigated
and described by Schulz and
co-workers in 1951 although
its presence had been recorded
in 1930 by Bekker and
Rossouw of the Biochemistry
Section of the Institute.”

with either the ante- or post-mortem examination of a valuable bull, became sick that
the possibility of Rift Valley fever, a disease
that had not previously been diagnosed in
Southern Africa, was considered in the list
of differential diagnoses. On examination of
histological slides prepared from the organs
of the bull the identity of the disease became
apparent and a tentative diagnosis of Rift
Valley fever was made. The disease is caused
by a bunyavirus which, in animals, is generally transmitted by mosquitoes. It is, however
also contagious and a zoonosis. Schulz, in
1951, subsequently described its pathology
as it occurred in South Africa. Our knowledge
of the pathogenesis and pathology of Rift
Valley fever was considerably enlarged several years later by J.A.W. (Koos) Coetzer of the
Pathology Section (see below).
Swayback or lamkruis in lambs, caused
by copper deficiency, occurs in many countries unless prophylactic measures are
taken. This condition was investigated and
described by Schulz and co-workers in
1951 although its presence had been recorded in 1930 by Bekker and Rossouw of
the Biochemistry Section of the Institute.
Swayback is characterized by demyelination
of white matter of the brain and spinal cord.
The lesions result clinically in incoordination
and paresis particularly of the hindquarters
or, in some cases, total paralysis. At that
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time it occurred in South Africa predominantly in what is
calves but also the thyroid glands of some of them. The latter
known as the strandveld (‘beach veld’) i.e. the southern
were carefully preserved in formalin and, after extraneous
and western coastal areas of the Western Cape Province. It
connective tissue had been removed, weighed. The work,
however, was only written up and published in 1983 which
was said that small game, such as bontebok, steenbok and
duikers, in the strandveld also suffered
was after his retirement.
from it, the bontebok in the Bontebok
In 1945 J.D. (Daan) Smit, who had
commenced his veterinary career as a field
Reserve near Bredasdorp being particularly
affected. This disease was responsible for
state veterinarian in 1942, joined the staff
the eventual translocation of the bontebok
of the Toxicology Section at the Institute.
from this reserve to what is now the
He decided, however, that his interests
Bontebok National Park near Swellendam in
lay more in the direction of pathology
the Western Cape Province. It is interesting
and he joined that Section in 1949. His
interest in toxicology was nevertheless
to note that the diagnosis of swayback was
confirmed in 1996 in blesbok and black
retained and important contributions that
wildebeest in what is now the Camdeboo
he made in that field concerned gousiekte
National Park near Graaff Reinet in the
poisoning in ruminants, particularly in the
Eastern Cape Province by M.L. (Mary-Lou)
confirmation of its diagnosis which is done
Penrith of the Pathology Section, R.C. (Roy)
by histopathology of the myocardium. At
the time only one member of the family
Tustin of the Pathology Department, Faculty of Veterinary Science and others.
Rubiaceae was implicated as the cause of
Schulz and J.A. Thorburn described
gousiekte in ruminants, i.e. Pachystigma
pygmaeum (see Part 3: Toxicology). Smit was
the first recorded case of globidiosis (besnoitiosis) in a horse in South Africa in 1955,
also a member of the team who reported in
and Schulz subsequently enlarged on our
1972 that another plant, Fadogia homblei,
knowledge of the condition in cattle which
also causes the disease. Since then other
had first been confirmed in South Africa in the Rustenburg
members of the Rubiaceae have been shown to be implidistrict, North West Province in 1941.
cated. Gousiekte is an unusual plant poisoning in that there
Turning sickness or cerebral theileriosis, a disease of cattle
is a relatively long latent period between the time the animal
eats the plant and its subsequent death some weeks later.
in East Africa, characterized by the accumulation of lymphoProzesky of the Department of Pathology and others in 2005
blasts parasitized by Theileria taurotragii or T. parva in
meningeal vessels leading to thrombosis and infarction of
investigated the effect of the duration of latency on the nature
parts of the brain, was first recorded in
of the myocardial lesions.
South Africa by H.O. Flanagan and J.M.W.
Before the advent of the immunole Roux, the latter being a pathologist at the
fluorescent antibody test, or other more
Institute, in 1956. A year later Schulz and
sophisticated tests, for the diagnosis of
“Schulz and J.A. Thorburn
J.R. Schutte described the symptomatology
rabies (an always fatal disease of animals
described the first recorded
and pathology of a number of cases in the
and humans) the standard method was
case of globidiosis
Rustenburg district, North West Province.
the histopathological examination, by the
(besnoitiosis) in a horse in
Tustin subsequently encountered a case in
Pathology Section, of stained brain sections
which the spinal cord was also the seat
of the animal concerned for the presence
South Africa in 1955, and
of the lesion, and I.B.J. van Rensburg, a
of Negri bodies in brain cells coupled with
Schulz subsequently enlarged
pathologist at the Faculty described in
a biological test in mice which was carried
on our knowledge of the
1976 five cases in which infarcts were preout by the Virology Section. The brains of
condition in cattle which had
the mice dying in the latter test were also
sent in the spleen, a hitherto unrecorded
first been confirmed in South
phenomenon. In 1959 le Roux described
subjected to histopathological examinathe histopathology of Wesselsbron disease
tion for confirmation of the diagnosis. This
Africa in the Rustenburg
was
a very laborious and time-consuming
in sheep, a relatively newly recognized
district, North West Province
mosquito-borne viral disease in South Africa
process and, particularly if there was a
in 1941.”
causing high mortalities in new-born lambs
human contact (e.g. a dog bite) involved
and kids.
and the initial histopathological examinaWhile he was still in the Section Schulz
tion was negative, a rather nerve-racking
became interested in unravelling the geneperiod for the person concerned.
tics of an inherited form of hypothyroidism in ‘grey’ Afrikaner
At the time it was thought that the chances of demoncalves which occurred in certain purebred herds. Over the
strating Negri bodies was greater in animals actually dying
years he collected not only the breeding records of affected
from rabies than it was in animals killed while possibly
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n the relatively short time P.A. Basson was at Onderstepoort his research output was
phenomenal and included a wide range of topics, but he will, however, perhaps best be
remembered for unraveling, virtually single-handed, the cause, epidemiology, pathogenesis,
experimental transmission, symptomatology, macro- and micropathology, and control of a
disease colloquially named uitpeuloog (‘bulging eye disease’) or specific oculo-vascular myiasis of
livestock. This disease occurs chiefly in sheep although cattle, goats and equines can also be affected
and is a classic manifestation of a parasitic infection in an aberrant host. It is caused by infestation
of livestock by certain species of larvae of oestrid flies of the genus Gedoelstia which occur naturally
in certain game species, chiefly blue wildebeest and hartebeest, in the Kalahari regions of southern
Africa. Another problem disease of unknown aetiology in sheep, particularly Karakuls in Namibia,
which was solved by Basson and co-workers is grootlamsiekte (literally ‘large lamb disease’), a
condition of prolonged gestation which is caused by ingestion of the shrub, Salsola tuberculata. By
correct pasture management the incidence of the disease can be reduced.

144
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Basson took an intense interest in the diseases of game and many of the studies in which he was
concerned, generally as a member of a team, involved macro- and microscopical pathological surveys
in which numerous wild animal species, e.g. baboons, African elephants, African buffaloes and
blue wildebeest, were examined. A variety of disease conditions were recorded, some for the first
time. One serendipitous finding, as far as the latter is concerned, was the observation of Besnoitia
sp. cysts in the endocardium and intima of blood vessels of particularly blue wildebeest in the
Kruger National Park. It was subsequently experimentally found that this parasite is considerably
less pathogenic to cattle and rabbits than is Besnoitia besnoiti, the cause of the cattle disease known
as besnoitiosis or elephant skin disease which is of considerable importance in some parts of South
Africa. This finding eventually lead to the use of the blue wildebeest strain of B. besnoiti in a live
vaccine against besnoitiosis in cattle. This is the first time that a living organism, originating from a
wild animal and grown in tissue culture, has been used in domestic animals as a
vaccine (see Part 3: Protozoology).
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diamidine poisoning in dogs, cerebral babesiosis in dogs,
maldronksiekte (Solanum tettense poisoning) in cattle, and
geeldikkop.
I.B.J. (Sakkie) van Rensburg commenced
his long association with Veterinary Pathology at the Institute and Faculty immediately after qualifying in 1965, his
pathology colleagues at the time being
Smit, Tustin, Basson, J.G. Pienaar and J.L.
du Plessis. He was appointed part-time
lecturer in Pathology in 1967 and on 1
April 1973 became the first full-time senior
lecturer in the subject when the Faculty
became administratively independent of
the Institute. His interest lay principally in
the pathology of toxic plants. He was one
of a team of researchers who determined
that the fungus Phomopsis leptostromiformis, growing on lupins was toxic to sheep
(see Part 3: Toxicology).
In 1972 E.M. van Tonder, Basson and
van Rensburg presented convincing experimental evidence that the ingestion of
the dubbeltjie plant, Tribulus terrestris, can
cause geeldikkop, a hepatogenous photosensitivity disease
in sheep. This was only the third time after Theiler (in 1918)
and J.I. Quin (in 1928 and 1929) that the disease had been
reproduced experimentally in sheep. The microscopic lesions
in the liver they observed corresponded to those of natural
cases and those described by Theiler, the most characteristic being the presence of cholesterol-like
material, and the clefts left behind when
it was dissolved during processing of the
material for examination, in hepatocytes
and Kupffer cells, and within bile ducts
(see Part 3: Toxicology).
In the early 1960s an exchange programme between veterinary pathologists
of the Armed Forces Institute of Pathology
(AFIP) in Washington DC, USA and the
Pathology Section of the Veterinary Research Institute came into being at the
instigation of the AFIP. This resulted in a
long and very fruitful liaison in which seven
American pathologists came to South Africa
and three pathologists from South Africa
went to Washington DC. The Americans are
R.M. McCully (1963-1969), E.E. McConnell
(1969-1972), G. Imes (1972-1975), A.
van Dellen (1975-1979), J. Pletcher (19791982), T. O’Neal (1982-1984) (deceased)
and M. Langford (1984-1987), and the
three South Africans who went to Washington for a year, are
J.G. Pienaar (1965), J.A.W. Coetzer (1980/81) and L. Prozesky
(1983/84).
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suffering from the disease. The foregoing, in practice, meant
that many animals suspected to be suffering from rabies were
not immediately euthanased but were kept under observation
until they either recovered (i.e. did not have
the disease) or died from what possibly
was it. This also delayed the making of a
definitive diagnosis. Tustin, who had joined
the Section in 1958, and Smit in 1962
analysed the results of the histopathological
examinations of 1074 suspected rabid
animals (not mice) over a 10-year period.
They found, inter alia, that the overall
efficiency of the histological test was 66%
and that there was no statistical difference
between the efficiency of the histological
diagnosis of animals that had died from
rabies and that of those that were killed
while suffering from it.
In the early 1960s Smit was granted
leave for a year to work in a ‘Residence
Program’ at the Angel Memorial Hospital
in Boston, USA under the well-known
pathologist and co-author of the book
Veterinary Pathology, Dr Carl Jones. Here he
was brought up to date with the trends in the pathology of
companion animals and, on his return to South Africa, he was
able to impart them to his colleagues at the Institute.
Smit commenced lecturing in Pathology in a part-time
capacity at the Faculty in 1950 and became Professor and
head of the Section of Pathology in 1963 when Schulz retired
from that position. He was promoted to
Sub-Director at the Institute in 1961. He
held the professorship until 31 March 1973
when the Faculty became independent of
the Institute. His position as head of the
Section was taken over by Tustin in 1968
until 1970 when the latter resigned from
the Institute.
One of the most outstanding pathologists to work at the Institute was P.A. Basson
who, after qualifying at Onderstepoort,
commenced his career in 1955 as a state
veterinarian in South West Africa (now
Namibia). At his own request he transferred
to the Section of Pathology at the Institute
in 1963 principally to further his keen
interest in research. In 1972 he returned to
South West Africa. While at Onderstepoort
he rose to the rank of Assistant Director and
during 1970 he was part-time lecturer in
pathology at the Faculty.
While at Onderstepoort Basson made
significant contributions to our knowledge of the pathology of
several diseases of domestic animals (see box). Other examples
are heartwater, toxoplasmosis, nosematosis, ephemeral fever,
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Pienaar went to the AFIP primarily to study electron
microscopy techniques and their application to pathology,
Coetzer the pathology and pathogenesis of Rift Valley fever
and hepatogenous plant photosensitivities, and Prozesky the electron microscopic
pathology of heartwater and diploidiosis.
One of McCully’s first major projects
while in South Africa was on the pathology
of bilharziasis (schistosomosis) and other
parasitic infestations of hippopotami in
the Kruger National Park, the results being
published in 1967. He was also a member
of the research team comprising Basson,
J.W. van Niekerk, McCully and R.D. Bigalke
that, in 1965, discovered the presence
of Besnoita cysts in blue wildebeest (see
above) which led to the production of a live
vaccine for the protection of cattle against
besnoitiosis.
Some of the other studies in which
McCully was concerned include observations on bilharziasis of domestic ruminants
in South Africa; the pathology of Cordophilus sagittus infestation in kudus, bushbuck
and African buffaloes, cytauxzoonosis in
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a giraffe, uterine coccidiosis in impalas caused by Eimeria
neitzi sp. nov., parasitic and other diseases of the African
elephant; herpes nodules in the lungs of African elephants (the
herpesvirus concerned was subsequently isolated by B.J. Erasmus, a virologist at
the Institute, and others); hepatozoonosis
of wild carnivores and dogs in South Africa;
and, with W.O. Neitz, histopathological
findings in the nervous system and other
organs of treated and untreated horses
reacting to nagana (Trypanosoma brucei
infection).
E.E. McConnel, the second pathologist
from the AFIP to arrive at the Institute,
followed in the footsteps of his predecessor
in that his interest also lay chiefly in the
pathology of diseases of wildlife. Examples
of the latter are his studies on nasal acariosis
in the chacma baboon; oocysts of Isospora papionis in the skeletal muscles of
chacma baboons; and a survey of the
diseases among 100 free-ranging baboons
from the Kruger National Park. He and
Tustin in the late 1960s decided one day
that they wished to study the macroscopic

T

he first of the American Pathologists from the AFIP to work at the Institute was the
then Captain (now Colonel-retired) R.M. McCully who arrived in 1962 and initially
stayed for 6 years. He was a prodigious research pathologist whose main interest
during this period was diseases of game which, generally working with specialists
in other scientific fields, resulted in the discovery of several previously unrecorded parasites.
After retiring from the AFIP in 1975, he returned to South Africa and worked at Stellenbosch
University for 2 and then at the Medical School of the University of Cape Town for 4 years where
part of his work involved the pathology of rejected organs of laboratory animals in transplant
experiments. He returned to Onderstepoort as an ordinary undergraduate student in the
Department of Reproduction under R.I. Coubrough. When the last
of the six AFIP pathologists left the Section in 1987 he asked
the then Director of the Institute (R.D. Bigalke) if he could
not again work in the Pathology Section in an unpaid
capacity (or, as he puts it, as a ‘hanger-on’). Permission
was granted and he stayed there for 3 more years.
It was during this latter period that he and five
other well-known pathologists (including Coetzer)
commenced working on an atlas entitled ‘The AFIPOnderstepoort Program Colour Atlas of Foreign
and Domestic Diseases of Pastoral Animals and
Other Selected Species’ which was only launched in
2007 in digital format.
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and microscopic pathology of a case of anthrax (miltsiekte
several pathogenic organisms, or diseases associated with
[‘splenic disease’] in Afrikaans) which is an infectious disease
them, which had not been previously described in South
of principally herbivorous animals and is also a zoonosis. This
Africa. These are listeriosis in chinchillas, Toxoplasma gondii
was something that was relatively easily achievable at the
in ferrets (the first recorded isolation of the parasite in South
time because there was a large outbreak of the disease in the
Africa) and toxoplasmosis in chinchillas. While in the Section,
northern parts of the Kruger National Park.
du Plessis developed an interest in serology. He applied for
With the help of V. de Vos, a veterinarian
and was granted a bursary to study the
of the then National Parks Board, who was
discipline at the Pasteur Institute in France.
stationed in the Park, they accomplished
After his return to South Africa he, inter
“J.L. (Jean) du Plessis was
their mission by performing an examinaalia,
made important contributions to our
a member of the Pathology
tion on an African buffalo (and by doing so
knowledge of E. ruminantium inter alia by
Section from 1962 to 1975,
they automatically became members of the
adapting the so-called ‘Kümm strain’ of
and while he was there, alone
very unofficial [but very elite!] Anthrax Club
the organism to cultivation in mice. He also
or as a member of a team,
whose members [generally inadvertently]
developed an indirect fluorescent antibody
have necropsied a case of anthrax!). Apart
test for heartwater in 1981 using the
he discovered the presence of
from any other considerations, the presence
Kümm stock of the organism, occurring in
several pathogenic organisms,
of anthrax makes it, or should make it,
peritoneal macrophages, as antigen. Further
or diseases associated with
obligatory to examine a blood smear microstudies by du Plessis and various co-workers
them, which had not been
scopically before commencement of a postadded significantly to our knowledge on
previously described in
mortem examination on any farm animal
the epidemiology and immunology of the
South Africa.”
species if circumstances allow it. In so doing
disease.
one prevents needless contamination of the
While still a student it was evident that
environment with spores of the causative
J.G. (Pine) Pienaar had a keen interest in
bacterium, Bacillus anthracis.
Pathology. On qualifying in 1957 he joined the Division of
J.L. (Jean) du Plessis was a member of the Pathology
Veterinary Services but when a position became available in
Section from 1962 to 1975, and while he was there, alone
the Pathology Section he was ‘head-hunted’ and, as a result,
or as a member of a team, he discovered the presence of
came to Onderstepoort. The active research programme that

A

veterinarian who disclosed an interest in pathology early in his professional career was
N.P.J. (Nick) Kriek who graduated in 1965. After serving for varying periods of time
in the Division of Veterinary Services, at the Institute and at the Regional Diagnostic
Laboratory in Stellenbosch, he joined the staff of the National Research Institute for
Nutritional Diseases, Medical Research Council. As a research pathologist he worked mainly on
mycotoxicoses. In 1980 he joined the Department of Pathology, Faculty of Veterinary Science,
University of Pretoria as senior lecturer but left after 2 years to become Head of the Department
of Pathology, Faculty of Veterinary Science, Medunsa. In 1991
he was appointed Head of the Department of Pathology at the
Onderstepoort Faculty, a position that had become vacant on
the retirement of Tustin. He served in this position until 1999
when he became Dean of the Faculty.
During the 1990s Kriek’s main field of interest, from the
research viewpoint, was in diagnostic pathology of diseases
of wildlife in the Kruger National Park (KNP). He was a
member of the team that first diagnosed bovine tuberculosis
in African buffaloes in the KNP. The disease has subsequently
been diagnosed in a variety of other wildlife species in the
Park (see Part 3: Bacteriology).
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followed and the many publications emanating from it until he
production of the ovine hepatogenous photosensitivity
left the Institute in 1979 more than attest to the belief shown
syndrome geeldikkop (tribulosis) by the simultaneous
in him. Several of his contributions of which he was a sole or
ingestion of T. terrestris plants and sporidesmin, a mycotoxin
produced by Pithomyces chartarum; Ovine hepatogenous
first author concern animal diseases described for the first time
in South Africa.
photosensitivity caused by the plant Athanasia triburcata L.
Examples of these are Parafilaria bovicola in cattle in South
(Asteraceae); A comparative study on the pathology of the
Africa (1964); occurrence of intestinal coccidiosis in impalas
ovine photosensitivity diseases, facial eczema and geeldikkop
(1964); Focal symmetrical encephalomalacia in sheep in
(tribulosis), with special reference to their pathogenesis;
South Africa (1964); Atypical interstitial pneumonia of cattle
The experimental induction of geeldikkop in sheep with
(1967); and leukoencephalomalacia outbreaks in horses concrude steroidal saponins from Tribulus terrestris; Wesselsbron
suming maize infected by Fusarium verticilloides (= F. monodisease: Virological and serological studies in experimentally
liforme) in South Africa. He was furthermore concerned with
infected sheep and goats; Clinical and pathological studies
hitherto undescribed pathological lesions
in adult sheep and goats experimentally
which give rise to the characteristic cliniinfected with Wesselsbron virus; Studies on
cal signs of diseases such as vermeersiekte
Parafilaria bovicola: Pathological changes
“Leon Prozesky soon proved
(Geigeria ornitiva poisoning), heartwater,
in infected calves; Pathological changes in
to be a very able and
maldronksiekte (Solanum tettense poisonthe liver of field cases of ovine photosensitiversatile pathologist with
ing), the tremorgenic mycotoxicity of cattle
vity caused by the plant Asaemia axillaris;
caused by Aspergillus clavatus, ephemeral
The diagnosis of Wesselsbron disease in a
a wide field of veterinary
fever of cattle, amaurosis in sheep resulting
new-born lamb by immunological staining;
interests. His main
Diagnosis of viral antigen in tissues of
from treatment with rafoxanide, Acacia
interest lay in the light
nilotica poisoning, and what is believed
new-born lambs infected with Rift Valley
and electron microscopic
to be the first report of atypical interstitial
fever virus; and Neurotoxicoses of livestock
pathology of heartwater
caused by plants and fungi in South Africa.
pneumonia in cattle in South Africa.
Pienaar commenced his career in the
Coetzer is one of the co-authors of the
and its cause,
section as a state veterinarian and when
two
editions of the textbook entitled Plant
E. ruminantium.”
he resigned from the Institute in 1979
Poisonings and Mycotoxicoses of Livestock
he held the rank of Assistant Director. He
with Special Reference to Southern Africa.
became head of the Pathology Section in
In addition, he instigated the writing and
1970 and also filled a part-time post as lecturer in Pathology,
production of the two editions (1994 and 2004) of the multia position he held until 1973 when all the teaching posts of
authored textbook Infectious Diseases of Livestock in which
the University of Pretoria became full-time. He was the first of
he himself is an editor and the author or co-author of six of
the South African veterinary pathologists to study at the AFIP,
as mentioned above.
Another very active researcher in the Section was J.A.W.
Coetzer whose main interest was in the pathology of diseases
of the liver. He joined the Section immediately after qualifying
in 1973 and became its head from 1981 to 1988. He was
promoted to Assistant Director in 1982 but resigned from the
Institute in 1988 to join the Department of Veterinary Tropical
Diseases of the Faculty and is its current head. In 1980-1981
he spent a year in the Department of Hepatic Pathology of
the AFIP in Washington DC where he, inter alia, studied the
pathogenesis and light and electron microscopical pathology
of Rift Valley fever in which the liver is the site of severe lesions,
as well as that of hepatogenous photosensitivities caused by
poisonous plants.
If the long list of Coetzer’s publications as a pathologist
of which he was either first author or co-author is perused,
it will immediately be noticed that its subject matter is many
and varied, and that he generally was a member of a team.
One can only mention here but a small number of titles: Brain
teratology as a result of congenital viral infections in ruminants; Subcutaneous and pulmonary emphysema as comL. Prozesky, Head of the Pathology Section at the Institute from 1988plications of bovine ephemeral fever; The experimental
2000 and of the corresponding Department at the Faculty since then
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Temporary building erected at the Institute for the Pathology Department
of the Faculty in 1977
single Diagnostic Programme. This was accomplished under
the leadership of Prozesky and the programme soon became
the main source of external income for the Institute. Research
had to be scaled down, however, and when Prozesky left in
2000 to take up the chair in Pathology at the Faculty, financial
constraints led to a further scaling down of activities. This,
in effect, resulted in the end of the research programme of
the Section of Pathology of the Onderstepoort Veterinary
Institute. At present S.M. Njiro is responsible for the remaining
pathology activities, but only for those emanating from the
Institute itself, and for the implementation of a BSE (bovine
spongiform encephalopathy or ‘mad cow disease’) surveillance
programme which commenced in 2001, being commissioned
to do so by the National Department of Agriculture.
At the time of the excorporation of the Faculty from the
Institute and Public Service on 1 April 1973 only seven of
the then existing departments could be headed by full-time
professors. For this reason the relatively small
Section of Veterinary Public Health, under L.W.
van den Heever was placed in the newly-formed
Department of Pathology, but it remained a
separate entity. Pathology was headed by Tustin
and initially staffed with one senior lecturer,
I.B.J. van Rensburg, and three technicians and
were later joined by other personnel. As no
provision had yet been made on the fledgling
campus to physically accommodate all the
Faculty departments, four of them remained
temporarily at the Institute, Pathology being
one of them. With the exception of Veterinary Public Health which was first accommodated in the Abattoir Building of the Institute,
the Department of Pathology was housed
in the Pathology Building of the Institute
until 1977 when a prefabricated building was

New BSE laboratory at the Institute, occupied in 2001
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Pathology

the chapters. This book was a major accomplishment, each
edition taking several years to complete during which financial
backing also had to be sought. G.R. Thomson and Tustin were
co-editors of the first edition, and Tustin remained so for the
second edition, in the production of which he played a key
role.
L. (Leon) Prozesky joined the Section in 1974 after qualifying
and soon proved to be a very able and versatile pathologist
with a wide field of veterinary interests. In his research work he
generally was a member of a team comprising colleagues from
other sections of the Institute. As alluded to above his main
interest lay in the light and electron microscopic pathology of
heartwater and its cause, E. ruminantium. Other projects upon
which he worked included hepatotoxicosis in sheep caused
by the shrub Pteronia pallens, gousiekte in sheep caused by
Pachystigma pygmaeum, pathology of the central nervous
system of lambs born of ewes exposed to Diplodia maydis
during gestation (see Part 3: Toxicology), rotavirus infections
in piglets and calves in South Africa, and the pathology of
lumpy skin disease.
When Coetzer moved to the Faculty in 1988 his successor as head of Pathology at the Institute was Prozesky whose
research staff included J.J. van der Lugt, J.A. Neser, S.S.
Bastianello and J.H. Vorster, later to be joined by M.L. Penrith.
A major turning point in the history of the Institute occurred
in 1992 when it became affiliated to the Agricultural Research
Council. Greater financial autonomy was accompanied by a
change in its priorities from being science-based to a clientbased approach. Consequently all activities were reorganized into interdisciplinary programmes to meet the needs of
clients, the most important of which was soon identified as
a dependable and efficient diagnostic service, and pathology
was given the responsibility of integrating and managing
all the diagnostic activities in the various disciplines into a
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New post-mortem complex in the Pathology building of the Faculty
inaugurated in 1988

150

Inside a post-mortem hall in the new Pathology building of the Faculty

erected on the lawn to the south of the old Animal Hospital
by the then Vice-Chancellor and Principal of the University
(also known as the Clinical Block Laboratory) to provide office
of Pretoria, Prof D.M. Joubert, on 27 October 1988, and the
and laboratory space for the ever-expanding staff. Three postsocial function held after this ceremony took place in one of
mortem halls were made available to the Department by the
the new post-mortem halls, thus imitating the one held in
Institute; these comprised the old Anatomy
1917 when the second post-mortem hall
and Comparative Anatomy dissection halls,
of the Institute was officially taken into
and an unused surgery examination hall for
use!
“In the early 1980s the
large animals in the old Animal Hospital
On 18 March 2001 the number of deUniversity permitted one of
building.
partments of the Faculty were reduced
In the early 1980s the University perfrom seven to five. The Department of
the Pathology staff (Tustin)
mitted one of the Pathology staff (Tustin)
Pathology was placed in the newly-formed
to visit several veterinary
to visit several veterinary faculties of
Department of Paraclinical Sciences comfaculties of universities
universities in the USA, Canada, UK and
prising the sections of Pathology, Pharmain
the USA, Canada, UK
Europe to obtain new ideas and concepts
cology and Toxicology, and Veterinary Public
and Europe to obtain new
for the planning of the new Pathology
Health.
building on the campus of the Faculty. On
Since its inception the lecturing and
ideas and concepts for
his return the information and ideas he had
supportive staff of Pathology grew steadily
the planning of the new
gleaned were shared with all members. It
in numbers over the years. M.C. Williams
Pathology building on the
was decided that two separate buildings
is the longest serving member (33 years).
campus of the Faculty.”
should be constructed, one being an office
Tustin retired as head of the Department in
and laboratory block, and the other a
1989, his place being taken by Kriek who
post-mortem complex. The main priorities
served in that capacity until he became
for the latter were good lighting (utilizing as much daylight
Dean of the Faculty in 1999. Prozesky followed Kriek and
as possible), drainage and ventilation, as well as adequate
is the current head, his lecturing staff being M.C. Williams,
space to accommodate the large classes of students. It was,
N.M. Duncan, J.H. Williams and S.J. Clift. There is one vacant
however, decided not to install ‘sophisticated’ equipment,
post. J.A. Neser is an extra-ordinary lecturer, J.A. Lawrence an
such as electrically adjustable post-mortem tables, as we
extra-ordinary professor and L. Odendaal a clinical assistant
wished, as far as possible, to emulate the conditions that
in the department. The present permanent technical staff
students, once qualified, would meet ‘in the field’.
comprises M.M.E. Smit; J.H.W. Breedt; P.J. Mokonoto and
The new Pathology buildings were officially inaugurated
R.M. Pashwane.
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Introduction

identified by Hoogstraal as A. walkerae,
named after Jane Walker of the Institute).
In addition, Coles worked on another
n the early days poultry were kept mainrickettsia transmitted by these ticks,
ly for egg production and were largely
Aegyptianella pullorum, including reporting
a sideline on farms concentrating on
its finding in jackass penguins. Another
other agricultural activities. Therefore
important discovery was the vertical transpoultry diseases for the first 20 years of
mission of osteopetrosis in fowls. Finally,
Onderstepoort’s existence were dealt with,
he was also responsible for lectures in
when necessary, in the Pathology Section for
nutri-tion in the early 1930s which led
diagnosis or in Infectious Diseases (Bacteto a life-long interest in this discipline,
rial and Tropical Diseases) when relevant.
his later in-volvement in the development
This included Theiler’s work in 1912 on
of balanced poultry rations and his
anthrax in ostriches. A few lectures on
appointment to the National Nutrition
poultry diseases were included in the curriJ.D. Coles, famed poultry
Council.
culum of the new Faculty in 1920, delivered
nutritionist and teacher
When the Faculty was restructured in
by the staff of these departments. By 1930
(1936-1959)
1958, Poultry Diseases retained the dual
the poultry industry had developed to the
“By 1930 the poultry
function of teaching at the Faculty while
stage that it could exert some pressure on
industry had developed
providing a diagnostic service and underthe Department of Agriculture to include
taking research at the Institute. It was
the industry’s problems in its research
to the stage that it could
the only section with an animal speciesprogrammes. As a result a levy was imposed
exert some pressure on the
oriented approach. Coles remained in
on egg sales and the income used for
Department of Agriculture
charge of the Section and of lecturing until
these purposes. In 1931 J.D.W.A. (Dougie)
to include the industry’s
his retirement in 1959.
Coles, a 1926 graduate, was appointed to
problems in its research
R.B. (Bob) Cumming joined the Poultry
lecture on avian pathology and to initiate
Section of the Institute in 1956 under Coles
some research. During 1934/35 he was
programmes. As a result a
and left a year after Coles’ retirement.
awarded a Commonwealth Fund fellowlevy was imposed on egg
Amongst other duties, he lectured to
ship for postgraduate study at the
sales and the income used
BSc (Agric) students, James Hayes being
Washington University, St Louis, USA, and
for these purposes.”
amongst them. In 1960 he emigrated to
on his return in 1936 founded the Poultry
Australia. After Coles’ retirement in 1959,
Section of which he remained head until
the lectures were taken over by L. (Lionel)
his retirement in 1959. In 1946 he was
Abrams whose fortes were teaching and
promoted to full Professor and remained
practical diagnosis. He was popular with farmers, as he was
in this capacity on a part-time basis when the Faculty was
able to communicate with them at an understandable level.
restructured for the first time in 1958.
L. (Louis) Coetzee came to work in the Virology Section of
Coles contributed significantly to a variety of scientific
the
Institute in 1962, rendering a service to the Poultry Section
fields. In 1930 he and two other workers independently
under
Abrams. Coetzee imported poultry virus strains from
described the organisms associated with the disease called
the USA and largely concentrated on poultry virology and the
psittacosis which occurs in a variety of animal species
production and improvement of poultry vaccines. In 1967 the
as well as in humans. The organism was later named
Poultry Section moved into the new vaccine factory building,
Chlamydophila psittaci, related to Chlamydia trachomatis,
an appropriate move in view of the contributions it made in
the causal agent of trachoma in humans. He also discovered
developing and improving vaccines, and producing diagnostic
psittacosis in pigeons and a rickettsia causing ophthalmia in
reagents. When Abrams left to join the feed firm Epol in 1965,
sheep. This organism was first named Colesiota after him
Coetzee became head of the Poultry Section and took over
but later renamed Rickettsia conjunctivae. He was widely
lecturing at the Faculty. Part of the duties of the Poultry Section
recognized as an expert in the classification of the order
was the examination of dead cage birds, mainly psittacines,
Rickettsiales which includes the Chlamydiae. Coles also
from the quarantine station at Jan Smuts (now O.R. Tambo)
discovered the paralysis caused by the fowl tick Argas persicus
International Airport. Coetzee’s request for a bio-safe laminar
in ducks and geese (the South African fowl tick was later

I
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flow cabinet for this purpose was turned down and in 1975
he contracted psittacosis. His doctors refused to accept his
own diagnosis and continued to treat him for a nonspecific
pneumonia until he very nearly died. Consequently, his eventual
recovery took a very long time. He left Onderstepoort in 1977
to join a major egg producing company. In
1980 he received his master’s degree with a
dissertation on the evaluation of immunity
and protection against Newcastle disease
(NCD). His work on vaccine development
resulted in the production of a pigeon pox
vaccine in 1965, a LaSota NCD vaccine
in 1968, an infectious bronchitis H120
vaccine, a modern inactivated oil adjuvant
NCD vaccine in 1970, an inactivated oil
adjuvant avian influenza H7N1 vaccine and
an autogenous Salmonella vaccine (bacteria
in mineral oil adjuvant) in 1993.
From 1961 to 1967 N.S. (Stan) van Blerk
worked with Abrams, though mainly in the
Bacteriology Section, and was involved in
Mycoplasma antigen production. The plate
antigen was needed for the Mycoplasma
eradication scheme. In 1964 he was joined
by J.H. (Jan) du Preez who remained in
the Poultry Section until 1974, his main
concern being the classification of poultry mycoplasmas. This work also was the
subject of his master’s dissertation and was
central to the mycoplasmosis eradication
scheme, which unfortunately had to be
abandoned when importations of breeding
stock forced the adoption of new policies.
In the 1980s du Preez was to become the
main driving force behind the broiler ascites
research project carried out by the Poultry
Section. Van Blerk ultimately returned to the
Poultry Section of the Faculty in a part-time
capacity in 2004.
S.B. (Fanie) Buys worked as a technician
under Abrams from 1961 to 1962, and
returned after graduating as veterinarian in 1968. When
Coetzee left in 1977 Buys became head of the Poultry Section of the Institute and continued in that capacity until
1982 when he left to take over the laboratory of a broiler
company. His main achievements at the Institute were the
production of one of the first oil emulsion coryza vaccines,
which became the subject of his master’s thesis, the discovery
of turkey rhinotracheitis virus and investigations into the
involvement of a related viral agent in ‘dikkop’ in broilers.
Until the complete separation of the Faculty from the
Institute in 1973 lectures were given on a part-time basis by
personnel of the Poultry Section of the Institute. After the
separation Poultry Diseases fell into the then Department of
Infectious Diseases at the Faculty under P.G. (Peter) Howell
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and the subject was taught by Abrams who returned to
the Faculty as associate professor. Abrams introduced a
specialized master’s degree for poultry diseases, the MMedVet
(Altil) (altilia is the Latin word for poultry). The first recipient
of this degree was M.A. (Marek) Kloryga for his work on
the pathogenicity of rough Escherichia coli
isolates from poultry, carried out in the
1980s at the Poultry Section of the Institute.
Because of the lack of buildings at the
Faculty the new Department of Infectious
Diseases was housed first in the Wool
Building of the Institute and in 1976 moved
to a newly erected prefabricated building
on the campus (which now houses overseas
postgraduate students).
In 1975 Abrams was joined by F.W.
(Fritz) Huchzermeyer who had qualified
and specialized in Poultry Diseases in
Hannover, Germany. He had worked as a
poultry pathologist in the then Rhodesia
(Zimbabwe) and had also developed an
interest in fish diseases. In 1980/1981 he
was sent to Paraguay for one year at the
suggestion of the Dean of the Faculty, to
work on a survey of poultry production in
that country. This was a political assignment, as at that time South Africa had few
friends overseas. On his return at the end
of 1981 he moved from the Faculty to the
Poultry Section of the Institute to start work
on fish diseases. However, when Buys left in
1982 he was made head of the Section and
R.R. (Rob) Bragg was recruited for the fish
work. Huchzermeyer remained head of the
Poultry Section until the restructuring of the
Institute in 1987 when the Poultry Section
was combined with Small Animal Production and, because of his seniority, J.L. (Jean)
du Plessis became nominal head while leaving day-to-day decisions to Huchzermeyer.
In the meantime H.N. (Henk) van der
Made had been appointed at the Faculty to take over
Huchzermeyer’s lectures in addition to veterinary law, while
Abrams’ interest had shifted to calf diseases before he took
over the poultry lectures at Medunsa. Van der Made left the
Faculty in 1989 and emigrated to Finland.
In addition to the diagnostic routine and instigated by
du Preez, Huchzermeyer’s main scientific quest at the OVI
was to link ‘water belly’ in broilers to altitude disease, to
prove its heritability, to determine its clinical indicators and
to develop models which could be used for further study of
it in the laboratory. Van Blerk also contributed his findings
on ascites. In an environment where microbiology reigned
supreme the laboratory was ill equipped to investigate a
physiological disorder. A.N.C. (An) de Ruyck’s dedicated
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help in this work was very much appreChlamydia psittaci and, very recently, also
in a slightly different form, in farmed saltciated. A.J. (Alan) Guthrie at the faculty
helped with the electrocardiograms and
water crocodiles in Papua New Guinea, a
return to Coles’ former subject.
Prof A.J. (Braam) Bezuidenhout with anatomical studies. With the rapid growth of
In 1991 the prolonged visit by Profesthe poultry industry and the ever increasing
sor G.F. (Gordon) Bennett of the World
demand for imported poultry vaccines
Reference Centre for Avian Haematozoa,
an increasing burden was placed on the
then of the Memorial University of St John’s,
Newfoundland, and the temporary recruitexperienced staff of the Poultry Section
which was required to screen the producment of R.A. (Roy) Earlé sparked a flurry of
tion protocols of the vaccines to be impapers on bird blood parasites including
the description of a new Aegyptianella
ported. In the end this became a State
function and was handled efficiently by
species from guinea fowls and of a Babesia
A.C.E. (Carine) Pienaar who had worked in
from penguins which Coles previously had
the Poultry Section before transferring to
diagnosed as Aegyptianella. The main outthe new Poultry Department of the Faculty.
come of this co-operation was the pubAnother problem involved the recruitlication of a host-parasite catalogue of
the blood parasites of the sub-Saharan
ment of professional staff, as vacancies had
to be filled with new graduates who had
birds. While still at the Faculty and under
to work off their State loans and seemed
pressure to improve his academic standing,
to prefer poultry work at Onderstepoort to
Huchzermeyer had commenced working
being posted to the field or an abattoir, despite the lack of an
on malaria in turkeys which was the subject of his PhD thesis
explicit interest in poultry. They did their work while dreaming
which he submitted after his retirement in 1996.
of what they were going to do once they became free. One
In the early 1980s the Poultry Diseases Section was sepaof these ‘captive researchers’ even claimed
rated from the Department of Infectious
that he could not carry out poultry postDiseases of the Faculty and established
mortems as he was allergic to feathers.
as an independent department. With the
Others, however, came to the Poultry Secco-operation of State and Industry a new
tion of their own free will and carried their
poultry laboratory was then built. In 1989
share of the routine and some also used
Louis Coetzee was appointed as professor
this as a training ground for future employand head of the department. This then
ment in the industry. Amongst them were
led to the closure of the Poultry Section
Fanie Greyling, Enslie Marais, Peter Barnes
of the Institute, as mentioned above, and
and Jean Cilliers, to name just a few.
all poultry functions as well as most of
the staff went across the road to the
When the new poultry laboratory was
opened at the Faculty in 1989 it was
Faculty. Based on his experience as a poultry
decided to close the Poultry Section of the
specialist in the industry, Coetzee changed
Institute. Huchzermeyer then elected to
the approach from a reactive problemconcentrate on crocodiles and ostriches,
oriented one to that of a pro-active poultry
forming the Ostrich and Crocodile Unit
health programme. The emphasis in both
within the Pathology Section under L. (Leon)
his lectures and in the service aspect of his
Prozesky. An outcome of this work was the
department was on enabling the client to
“ An outcome of this work
production by Huchzermeyer of two books
avoid the health risks which threatened the
was the production by
on ostriches published by the ARC-OVI.
production of his flock and thus to keep it
Huchzermeyer of two books
These were Ostrich Diseases, and Diseases
healthy rather than to concentrate on the
on ostriches. These were
treatment of diseases. To achieve this he deof Ostriches and Other Ratites published
in 1994 and 1998 respectively. They were
veloped an Integrated Health Plan which
Ostrich Diseases, and
subsequently translated into five languages
included monitoring of flocks by means of
Diseases of Ostriches and
including Chinese. A book on crocodiles,
a diagnostic laboratory utilizing the latest
Other Ratites published in
entitled Crocodiles: Bibliography, Husbandry
molecular technologies.
1994 and 1998 respectively.
and Diseases followed in 2003. He retired
In 1990 he negotiated a contract with
They were subsequently
the Directorate of Animal Health of the Defrom the Institute in 1996. The crocodile
translated into five languages
partment of Agriculture to act as a central
work led to the discovery of chlamydiosis
in farmed Nile crocodiles in southern Africa
Poultry Reference Centre which was also
including Chinese.”
caused by an agent closely related to
supported by the S.A. Poultry Association.
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A service was offered on a commercial basis to the poultry
industry which by 1992 had become the largest agricultural
industry in South Africa. The programme was so successful
that income derived from it was soon sufficient to cover all
running costs and salaries for a staff of five. Research activities
concentrated on respiratory diseases and conditions affecting
the digestive system. An important contribution was the discovery by Bragg, one of the first postgraduate students of
the department, of NAD-independent strains of Haemophilus
paragallinarum, the organism causing fowl coryza, and the
molecular characterization of its plasmids. Other achievements
include the first isolation in South Africa of the virus causing
the egg drop syndrome and the development of techniques
for the rapid determination of bacterial contamination of eggs.

Ostriches are susceptible to several important poultry diseases such as
Newcastle disease and avian influenca 1
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S.B. Buys (1977-1982) , who succeeded
Coetzee and then proceeded to industry,
seen here (left) performing poultry autopsies

With Huchzermeyer’s retirement
in 1996 the work on crocodiles ceased
and D.J. (Dirk) Verwoerd took over
the Ostrich Unit with A.J. (Adriaan)
Olivier as an assistant. During 1993
Verwoerd had initiated work on
ostriches in the Poultry Department
of the Faculty, concentrating on
Newcastle disease which threatened
the newly booming export of ostrich
products. The work in the Ostrich Unit
revolved around Newcastle disease
and Crimean-Congo haemorrhagic
fever, particularly after 16 workers
at the Oudtshoorn abbatoir were
infected with the latter virus after
contact with an infected ostrich. Sensational international
press coverage led to a European Union ban on ostrich meat
imports from South Africa but fortunately it could be shown
that the risk of infection by tick-infested ostriches is no greater
than that by cattle or sheep carrying infected ticks and the
ban was soon lifted. During this time the abattoir at the OVI
had been leased and operated as an ostrich abattoir, providing
valuable material to the Ostrich Unit. However, due to lack of
financial support from the ostrich industry, the ARC decided
to close the Unit in 1998 which coincided with the closure of
the ostrich abattoir at Onderstepoort. Verwoerd left to join a
pharmaceutical company and Olivier became head of the Klein
Karroo Laboratory in Oudtshoorn.
In 1995 ill-health forced the resignation of Coetzee who
was replaced on a temporary basis by F. (Frank) Travers and
Bragg. In 1997 C.D. (Christie) le Roux was appointed as the
new head of the department. In 1999 with the amalgamation
of the Onderstepoort and Medunsa faculties it was decided
to incorporate the Poultry Department as a section in the new
Department of Production and Community Health. At about
the same time the newly founded private laboratory Avimune
under Coetzee’s guidance assumed many of the diagnostic,
research and production functions previously performed
on both sides of the road at Onderstepoort, by the Faculty
as well as the Institute, recruiting many of the experienced
staff. Shortly thereafter le Roux also resigned and M. (Mike)
Odendaal took over as acting head until 2000 when S.H.
(Shawn) Bisschop was appointed as successor, while the focus
of the section reverted to teaching. As mentioned above, van
Blerk returned to the section in 2004 on a part-time basis to
lend his vast practical and diagnostic experience to the training
of the students.
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Early days at Onderstepoort (1908-1929)
Painting of a blood smear showing Theileria parva, a protozoan
tick-transmitted parasite causing East Coast fever in cattle
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When the existence of the new laboratory at Onderstepoort
was formally announced on 8 October 1908 it contained
bacteriological and pathological laboratories as well as rooms

155

Protozoology

he first protozoa to be discovered were the freeliving, motile and relatively large ciliates or infusoria by A. van Leeuwenhoek, who had observed
them microscopically as early as 1674. In the latter
half of the 19th century the French chemist Louis Pasteur
used the improved microscope and newly developed staining
technology to discover a host of living organisms, especially
bacteria and yeasts, that were important to the wellbeing
and health of humans and animals. It was not until 1880 that
the first parasitic protozoan parasites were discovered and
associated with ill health in their hosts. The
human malaria parasite, Plasmodium, was
first seen microscopically in blood smears by
“Arnold Theiler just
A. Laveran in 1880 in Algeria. In the same
Antique microscope, ca 1750, probably based on a
happened to have come
year, in Punjab, India, G. Evans incriminated
Van Leeuwenhoek design
to a continent ‘blessed’
a trypanosome, later called Trypanosoma
with a multitude of yet
USA discovered, between 1889 and 1893,
evansi, as the cause of surra, an Asian and
that the Piroplasma/Babesia responsible
North African disease of a wide variety of
undiscovered diseases of
for the disease was transmitted by ticks,
animal species, notably equids, dogs, camels
livestock, some of which
thus introducing arthropod vectors, other
and elephants. In 1887 V. Babes blamed an
were caused by parasitic
than insects, onto the scientific horizon.
intra-erythrocytic parasite as the cause of
protozoa and other microWhen Arnold Theiler arrived in what
haemoglobinaemia in cattle in Romania,
organisms with a similar
is now South Africa in 1891 the scientific
later named Babesia in his honour. D. Bruce
atmosphere was saturated with all these
incriminated tsetse-borne trypanosomes as
life style, such as many of
fascinating discoveries relating to protothe cause of nagana in Natal in 1895.
the rickettsias.”
zoology. He just happened to have come
He was apparently dealing with a mixed
to a continent ‘blessed’ with a multitude
infection. One of the species he isolated was
of yet undiscovered diseases of livestock,
named Trypanosoma brucei and for a long
some of which were caused by parasitic protozoa and other
time it was regarded as the only cause of the disease. T. Smith
micro-organisms with a similar life style, such as many of
& F.L. Kilborne, working on Texas fever (= redwater) in the
the rickettsias. Moreover, his enquiring mind and forceful
personality were ready to grasp all the scientific opportunities
that crossed his path. Theiler’s initial research on redwater
(babesiosis) and East Coast fever (Theileria parva infection)
of cattle and biliary fever of horses was conducted, with the
able assistance of Theo Meyer as laboratory assistant and W.F.
Averre as stockman, at his Daspoort laboratory in the early
1900s before the research institute at Onderstepoort had
come into being (for details see Part 1). It was also Theiler
who identified, in 1908, that Trypanosoma congolense, first
described in 1904 by Broden, was the main cause of nagana
in Zululand.
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for the production of vaccines against the virus diseases bluetongue, rabies and African horsesickness. Vaccine against
smallpox in humans was produced in one of the small ancillary
buildings. The research on protozoal diseases was probably
conducted in the bacteriology laboratory. Theiler performed
his revolutionary research on anaplasmosis (for many decades
thought to be caused by a protozoan parasite) of cattle in
1908 and the following few years.
By 1913 the Onderstepoort staff boasted the presence of

a parasitologist (read: helminthologist) and an entomologist,
and when the Faculty was launched in 1920 also a biochemist,
an anatomist and a physiologist. Although the subject is not
identified as such, it can be assumed that Theiler (Dean) and
P.J. du Toit (Acting Dean) lectured on protozoan diseases as
part of the course in Tropical Medicine to the first veterinary
students.
After the tremendous impetus provided by Theiler to research on protozoology in the last decade of the 19th and
first of the 20th century, investigations in this discipline waned until
the dedicated, enthusiastic, recentlyqualified W.O. Neitz appeared on the
scene in 1930. Although Neitz qualified
at the Onderstepoort Faculty in 1929,
his first publication – as co-author with
H.H. Curson on an anatomical subject
– appeared in 1927 when Neitz was in
the 3rd year of the veterinary course.
His third publication, in 1930 as
senior author, is on spirochaetes in the
wounds of pigs and in the following
year he published on blood parasites
of game in Zululand. In 1932, as veterinary research officer, his tasks are
listed as rabies investigations (probab-

W.O. Neitz (centre), world famous researcher
on protozoan and viral diseases
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ly mainly diagnostic work), blood parasites of game, and
the excellent virologist R.A. Alexander who graduated from
protozoal and viral diseases. Several subsequent publications
the Onderstepoort Faculty in 1925 and became a Director of
on diseases such as anaplasmosis (tick-borne), rabies, AfriVeterinary Services in later years (see Part I).
can horsesickness, heartwater (tick-borne),
It has not been possible to determine
louping ill (tick-borne), eperythrozoonosis
exactly when the Section of Protozoology
and bluetongue provide a clear indication of
was created. In 1949 Neitz is listed as
the multidisciplinary nature of his research.
being in the Protozoology Section, but in
“One of the best-known
actual fact it was still part of the Section
It is only from the late 1940s that tick-borne
technicians at Onderstepoort,
of Protozoology and Virus Diseases. B.C.
diseases like East Coast fever and related
F.W. (Fred) Boughton who
protozoan parasites begin to predominate
Jansen was appointed in the section in 1949,
joined the Institute in about
in his many publications.
but was transferred to Bacteriology in 1951.
1918 as a messenger (he is
J.W. Pols joined in the early 1950s, H.S.
identified
as
such
in
1918
Walters in 1947 and R.D. Bigalke in 1956.
The Neitz Era (1930-1970)
In
1958, when the Institute celebrated its
and as a laboratory assistant
Neitz’s was appointed at Onderstepoort in
50th
anniversary, the Protozoology and
in 1931), spent the greater
1930 in the Department of Protozoology
Virology Sections are listed separately, Neitz
part of his career working
and Virology led by the Director of Veterinary
being identified as head of the former.
with Neitz. He assisted
Services, P.J. du Toit, (according to Neitz’s
One of the best-known technicians at
Neitz meticulously with
cur. vit.). The invaluable research conducted
Onderstepoort, F.W. (Fred) Boughton who
by Neitz on, for example, the chemotherapy
joined the Institute in about 1918 as a
every activity in which the
of heartwater, the demonstration of the
messenger (he is identified as such in 1918
latter was involved.”
multiplicity of bluetongue virus strains and
and as a laboratory assistant in 1931), spent
the discovery of rickettsiosis of dogs and
the greater part of his career working with
sheep in South Africa, in the early stages
Neitz. He assisted Neitz meticulously with
of his career whilst he was working under the leadership of
every activity in which the latter was involved. This included
P.J. du Toit, is described in Part I of this book. Another wellthe production of anaplasmosis and babesiosis vaccines
known member of the above-mentioned department was
which, then as now, meant the bleeding of large volumes
of blood from donor cattle – for many years cows and oxen
weighing 400 kg and more were used for this purpose – to
produce the customary blood vaccines. The technique used
involved the insertion of a small trochar and canula into the
jugular vein of an appropriately restrained donor animal. This
not only required considerable skill but could also result in
injury to the operator. Small wonder that Boughton suffered
a severe injury to one knee and developed a limp that several
surgical operations failed to cure. He was also responsible
for maintaining the lines of infected and non-infected ticks
(mainly Rhipicephalus spp.) by feeding them on animals
– mainly cattle, but sometimes sheep and other animal
species, depending on the species of tick and the disease being
investigated – fitted with ear bags.
Another important responsibility entrusted to Boughton,
and later also to other technicians, was to carry out the tasks
entered daily in a diary especially reserved for the purpose
of, for example, the treatment of illnesses associated with
intensive management which occurred in the herd of specific
pathogen free (SPF) cattle kept under tick-free conditions
for the production of calves. These were raised for vaccine
production (see above) and for research on tick-borne and
occasionally other protozoan diseases, such as besnoitiosis.
All procedures carried out on an animal – such as injections,
vaccinations, splenectomies and tick infestations – were
reported to the Technical Records section, where a card
system involving every individual beast on the campus of the
F.l.t.r.: H.S.Walters, F.W. Boughton, W.O. Neitz and an assistant
Institute
was meticulously maintained by Victor de Kock for
collecting ticks from an ox fitted with special ear bags
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Eradication of East Coast fever by dipping cattle in a plunge dip in the Transkei to kill the brown ear tick Rhipicephalus appendiculatus),
s
the vector of the disease
record purposes. Every animal – excluding
small laboratory animals – was ear-tagged
with its own DOB (Date of Birth) number for
identification purposes.
Another technician of the old school
– i.e. with no tertiary training but with an
amazing apportionment of common sense
and skill at the bench – was J.A. Roos who
joined the Institute in 1941 at the age of 16.
He and Boughton were absolutely dedicated
and reliable and never missed a weekend’s
duty unless they were extremely ill. Although
suffering from a speech impediment, Roos
would always relate every detail of his daily
activities to his seniors without the slightest
embarrassment. Both are deservedly identified
as co-authors in articles by Neitz and other
research workers. Incidentally, Neitz despised
the then existing European custom, practised
by some of his earlier seniors, in which

ABF OP 100 Years.indd Sec1:158

“This was particularly
the case before East Coast
fever was eradicated in
South Africa in 1955
when it was compulsory
to have blood and spleen
smears examined from
every bovine that died on
farms in infected areas.
Thousands of smears had
to be examined when
the East Coast fever
eradication campaign was
at its height.”

the head of a department would ensure
that he was the senior author of every
publication emanating from his section
irrespective of whether or not he was
involved in the execution of the relevant
research project.
For many years Roos was responsible
for conducting a complement fixation
test for the routine diagnosis of dourine,
which was a notifiable disease under the
Stock Diseases Act. This was one of the
few diagnostic tests that were carried out
routinely in the Protozoology Section.
Naturally, blood and tissue smears made
from animals thought to be suffering
from haemoparasitic diseases were also
occasionally sent to the Section for confirmation purposes. This was particularly
the case before East Coast fever was
eradicated in South Africa in 1955 when
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scientific officers, i.e. Neitz (senior state veterinarian and
it was compulsory to have blood and spleen smears examined
from every bovine that died on farms in infected areas.
head of the section), Bigalke (state veterinarian) and Walters
Thousands of smears had to be examined when the East
(assistant professional officer).
Although head of the Protozoology Section, Neitz did not
Coast fever eradication campaign was at its height. In the
later stages of the campaign, blood smears
confine his research to protozoa. He was, for
with small ‘piros’ (piroplasms) and spleen
example, also responsible for the diagnosis
smears with Koch bodies were referred
of African swine fever (ASF) for many years.
“Sweating sickness
to the Institute to confirm the diagnosis
In 1956 when Bigalke joined the section,
(‘sweetsiekte’) of calves
of the disease. Other specimens, such as
all ASF diagnoses passed through Neitz’s
and young cattle had been
faeces from suspected cases of coccidiosis,
hands. The results of histopathological inknown for many years in
were also occasionally referred to the
vestigations were submitted to him by the
South Africa and some other
Section.
Pathology Section and he wrote the final
African countries. Neitz
reports to the state veterinarians in the
The Protozoology Section headed by
Neitz is described in a report on Onderstefield. His isolation stable, also known as
discoved in 1954 that it
the East Coast fever stable or even as the
poort to commemorate its 50th anniverwas caused by the bont‘buffalo hotel’, was at that stage the only
sary, which was celebrated on 13 October
legged tick, Hyalomma
1958. The discipline of Protozoal Diseases
stable where biological tests for ASF – they
truncatum.”
is also mentioned as one of the subjects
were rarely necessary – could be conducted
under reasonably secure conditions.
taught at the Onderstepoort Faculty by
the part-time (as opposed to the full-time
Sweating sickness (‘sweetsiekte’) of
calves and young cattle had been known for many years in
departments which had recently been created) Department
of Infectious Diseases. At this stage, the scientific staff of
South Africa and some other African countries. Neitz conthe Protozoology Section of the Institute consisted of three
ducted revolutionary research on the disease by discovering, in
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1954, that it was caused by the bont-legged tick, Hyalomma
truncatum. Only female ticks caused disease and Neitz found
that it was possible to grade the severity of the disease by
progressive removal of the ticks during the ‘incubation period’.
From this he deduced that the ticks produced a toxin that was
responsible for the disease.
Although what is now regarded as the classical form of
East Coast fever – a cattle-adapted variant of T. parva – had
been eradicated from South Africa by 1955, a considerably
different form of this highly fatal disease was diagnosed by
Neitz in 1953. He named it Corridor disease because the first
recognised outbreak occurred in the then existing so-called
corridor of land between the Hluhluwe and Umfolozi game
reserves in Natal (now KwaZulu-Natal). On investigating the
local epidemiology he came to the conclusion that African

buffaloes, which roamed in and out of this corridor at will,
were probably the source of infection for the Rhipicephalus
appendiculatus ticks, which he subsequently incriminated as
the vectors at the laboratory. Neitz recalled that D.A. Lawrence
had first recognised a similar, fatal, buffalo-associated theilerial infection in Southern Rhodesia (now Zimbabwe) in 1934.
He therefore named the parasite Theileria lawrencei.
At a later stage it was regarded as a subspecies and renamed Theileria parva lawrencei, and today is referred to as
‘buffalo-derived T. parva, based on molecular studies. Young
buffaloes were brought to Onderstepoort and proven by
xeno-diagnosis to be asymptomatic carriers of the responsible
theilerial organism. Corridor disease, also known as buffalo
disease, is now regarded as an ancestral form of East Coast
fever.
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eitz achieved international fame by his research in
protozoology, tick-borne diseases and virology. He
consequently served on several international scientific
bodies such as the Expert Panel of the FAO/OIE
(Food and Agricultural Organization of the United Nations/Office
International des Epizooties) on Tick-borne Diseases of Livestock
from its inception in 1956, and as a consultant to the FAO. His fame
resulted in attracting several young veterinary scientists to spend their
‘sabbaticals’ at Onderstepoort. One of them, in 1960, was P.H. Bool
who later became the General Director of the Central Veterinary Institute at
Lelystad in The Netherlands; another was R.S. Schindler of the ‘Institut für Schiffs- und
Tropenkrankheiten’ in Hamburg, who visited Onderstepoort in the late 1960s. H. Dennig, who was
later attached to the Veterinary Faculty of the University of Munich in Germany, also visited the
Institute in the 1960s.
Apart from his proficiency in German, Neitz could also speak several Sotho languages fluently. This
proved very useful during his stable rounds, which he conducted every day of the week, including
Saturdays and Sundays, because his communication skill provided him with a quick overview of
the health status of the animals. These rounds usually occupied at least an hour, ending up in the
East Coast fever isolation stable. Being exposed to these rounds, when he joined the Protozoology
Section in 1956, is one of Bigalke’s lasting memories. Neitz was a fountain of knowledge and when
he was in the mood he used to hold forth on every possible relevant topic, but particularly on his
research experiences.
Neitz was meticulous in everything that he did, from the management of his experimental animals
– including their stabling – to the keeping of records of every manipulation that was carried
out in his research projects in record books that were reserved specifically for the Protozoology
Section. It also included the staining and microscopic examination of blood and other smears, to
personally performing a necropsy on every animal that died. He had a large number of registered
research projects running concurrently, virtually all of them involving large domesticated animals
such as cattle and sheep. Horses, pigs, goats and dogs also featured in his experiments from time
to time. Occasionally there were wild animals such as the young buffaloes, mentioned above, black
wildebeest and blesbok.
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Two African buffalo calves being enticed towards the tick-free stables, with inquisitive cows looking on
Neitz worked very closely with Col.
R.M. (Bob) McCully who initially visited
“Another scientific
Onderstepoort as a member of the Armed
breakthrough which
Forces Institute of Pathology, Washington
occurred at this time under
DC and later returned to South Africa when
he retired from the US Air Force. McCully was
Neitz’s direction was the
an excellent pathologist and although they
discovery by Pols that
did not publish much together, he assisted
bovine besnoitiosis was
Neitz with many of his necropsies and
transmissible from acutely
performed some of the histopathological
infected natural cases by
investigations.
Research on besnoitiosis was assigned to
sub-inoculation of blood
Bigalke
by Neitz when Pols left. He succeeded
to susceptible cattle and to
in transmitting bovine besnoitiosis from
rabbits.”
chronically infected cattle by inoculation
of suspensions prepared from their cystbearing skin to rabbits and cattle, thus
proving that the chronically infected beast was a potential
source of infection in the field. With T.W. Naudé, he also
showed that the cysts which were visible to the naked eye in
the scleral conjunctiva of chronically infected cattle – by far
the majority were subclinically affected, i.e. cysts were present
in the scleral conjunctiva in the absence of the typical skin
lesions – could be used to carry out surveys on the incidence
of the disease. Bigalke followed this up with epidemiologically-orientated research in which he inter alia demonstrated
that the disease could be transmitted mechanically by a
number of bloodsucking insects, such as tabanids, tsetse
flies, stable flies (Stomoxys calcitrans) and even mosquitoes,
from chronically infected to susceptible cattle and rabbits.
These investigations formed the subject matter of his thesis
for a DVSc degree, which was awarded in 1969. Bigalke also
A typical chronic case of elephant skin disease (besnoitiosis) in an
succeeded in growing Besnoitia besnoitii in cell culture in 1962
Afrikaner bull
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Another scientific breakthrough which
occurred at this time under Neitz’s direction
was the discovery by Pols that bovine
besnoitiosis was transmissible from acutely
infected natural cases by sub-inoculation of
blood to susceptible cattle and to rabbits.
The discovery of a susceptible laboratory
animal paved the way for later studies on
the epidemiology and control of the disease,
the rabbit proving to be an excellent model
for further research on the disease (see
below). Pols took over the Ambulatory
Clinic at the Faculty in the mid-1950s and
thereafter left the profession for the more
lucrative building trade, in which he had
been involved before studying veterinary
science.
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– the first protozoan parasite to be cultured
When Bigalke took over the section
thus at Onderstepoort – which facilitated the
he tasked de Vos with the production
“The discovery of a
of redwater/babesiosis vaccine with
development of a vaccine several years later.
Besnoitia sp. in blue
The discovery of a Besnoitia spp. in blue
the objective of replacing the existing
wildebeest in the Kruger
wildebeest in the Kruger National Park by
carrier-donor system, characterized by unNational Park by P.A.
P.A. Basson, J.W. van Niekerk, McCully, and
reliable infectivity, with one delivering a
Bigalke in 1965 paved the way to vaccine
standardized product. He also encouraged
Basson, J.W. van Niekerk,
de
development. A blue wildebeest strain was
Vos to visit overseas babesiosis research
McCully, and Bigalke in
isolated in cell culture by Bigalke and was
experts in the USA and Australia to gain ex1965 paved the way to
surprisingly shown to cause only a mild
perience in the most recent developments
vaccine development.”
reaction when injected into cattle, which
in the babesiosis and anaplasmosis fields.
were then protected against infection with
Such a visit was made possible when de
the clinical form of the disease in the field.
Vos was awarded the much sought-after
BP (South Africa) scholarship for 2 years’
This led to the development of a cell culture
vaccine containing the blue wildebeest strain in 1974. In
study in 1970. De Vos made excellent progress with this
these and later studies Bigalke was ably assisted by J.H. (Jan)
research, the first of significance since the time of Theiler. By
Schoeman, a qualified technologist who later became a senior
1973 he had developed a standardized, chilled, combined
vaccine from acutely infected, splenectomized calves containofficial in the Onderstepoort vaccine factory, now named
Onderstepoort Biological Products.
ing a standardized number of Babesia bigemina and Babesia
Walters’ research on the protozoa of invertebrates known
bovis organisms per ml, using less pathogenic strains.
as microsporidia resulted in a dissertation for which he was
In the meantime Bigalke took on the responsibility for
the production of anaplasmosis vaccine. He was not only
awarded an MSc degree in 1962. He left Onderstepoort in
1971, was awarded a PhD in 1978, and became an Assoconcerned about poor infectivity of the vaccine – several
ciate Professor of Biology at the Medical University of South
reports of vaccine failures from very reliable sources had
Africa (Medunsa) in 1984.
been received from the field – but in research conducted on
the pathogenicity of the Anaplasma centrale vaccine strain
By the time Neitz retired from Onderstepoort in 1971 at
the age of 65, he had published 133 articles in various jourhe observed that the organism, although generally a mild
nals, but mostly in the Onderstepoort Journal of Veterinary
pathogen, was much more pathogenic for adult cattle than
Research and its various predecessors such as the Report on
had been anticipated. He changed the existing carrier-donor
Veterinary Research of the Union of South Africa in which
system to one in which use was only made of splenectomized
some of his early articles appeared. In later years many of these
articles were in the form of reviews often exceeding 100 pages.
A good example is his paper entitled: ‘Theileriosis, Gonderiosis and Cytauxzoonosis. A review’, which was published in
the Onderstepoort Journal of Veterinary Research, Vol. 27, pp.
275-430 in 1957. Another was: ‘African swine fever. A review’.
FAO Agricultural Studies, Rome, No. 61, 1963, pp. 3-226.

Renewal and growth (1971-1991)
Bigalke became the second head of the Section of Protozoology when he succeeded Neitz in 1971. His approach to its
leadership was different in the sense that he tried to attract as
many young researchers as possible. Although not yet head of
the section at the time, he had canvassed A.J. (Albertus) de Vos
to join in 1967 and F.T. (Fred) Potgieter arrived in 1972, shortly
after Neitz’s retirement. De Vos had initially been instructed
to conduct research on coccidiosis, which he did very successfully by concentrating on coccidia of the indigenous rodents
that he managed to trap on the Onderstepoort campus. In
elegant experiments, which he conducted on SPF (coccidiafree) striped and multimammate mice bred in the laboratory
for this purpose, he showed that the Eimeria spp. concerned
were not very host-specific. This was a revolutionary finding
because the eimerias are generally regarded as being very
host-specific.
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A.J. de Vos (1974-1982) inter alia revolutionised the Onderstepoort
redwater vaccine before emigrating to Australia
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visitor from Germany) and local co-workers
cattle showing a patent parasitaemia.
Potgieter conducted a series of fundadeveloped immunofluorescence and ELISA
tests for serological surveys of besnoitiosis
mental investigations in the 1970s on the
in 1983.
life cycle of B. bigemina and B. bovis (first
diagnosed in South Africa by Neitz in 1941,
Bigalke was promoted to Deputy Direcalthough probably present much earlier)
tor of Onderstepoort in 1974 and was rein the vector ticks and in cattle, which
placed by De Vos as head of the Section.
The redwater vaccine was further improved
included studies on the fine structure of
in the 1980s and eventually replaced by
the parasites. This research placed the more
D.T. de Waal and Combrink in 1998 with
practical studies that were to follow on a
sound scientific footing (see below). He was
separate, standardized, frozen B. bigemina
and B. bovis vaccines, which could be
awarded a PhD in Zoology on the strength
of a thesis on the life-cycle of B. bovis and
subjected to full quality control procedures
B. bigemina in cattle and ticks in 1977 by
prior to use.
the Rand Afrikaans University.
Further improvement of the anaplasP.R. Barrowman joined the Section of
mosis vaccine by Potgieter resulted in the
Protozoology in 1973. In the ensuing years
development in 1990 of a frozen product
he conducted a thorough and clinically
containing a standardized number of orgaelegant investigation of the pathogenesis of
nisms per ml, similar to the Babesia vaccine.
dourine for which he was awarded a DVScPotgieter has also proved that transovarial
“Potgieter was awarded a
degree in 1977. He followed the course of
transmission of Anaplasma marginale in
PhD in Zoology on the
the one-host ticks Boophilus decoloratus
the pathogenesis in relation to the presence
strength of a thesis on the
of the causative trypanosome (Trypanosoma
and Boophilus microplus does not occur,
equiperdum) in the body at various stages
which is contrary to the finding published
life-cycle of B. bovis and
of the sequence of clinical events that
by Theiler many years before. Transstadial
B. bigemina in cattle and
develop after natural infection and showed
and intra-stadial transmission are, howticks in 1977 by the Rand
that transmission is more likely to occur
ever, possible. It is clear that these ticks must
Afrikaans University.”
when a recently infected stallion or mare
move around a lot more than their oneis involved as vector. Although parasites
host life cycle suggests. He also identified
are present in the blood in early cases,
Rhipicephalus simus as a vector and studied
they are rare and centrifugation of blood
the development and ultrastructure of A.
marginale in this tick.
is necessary to demonstrate their presence. Parasites are also
present in small numbers in the discharges from the genitalia.
Potgieter also conducted sterling work on the preserThe onset of the nervous form of the disease coincides with
vation of infective stages (stabilates) of Babesia and Theileria
present in the respective vector ticks at the very low tempethe presence of the parasites in the cerebrospinal fluid in
which parasites can sometimes be sufficiently plentiful to be
ratures provided by liquid nitrogen (cryopreservation). He also
discovered that primaquine phosphate (historically used as
demonstrated microscopically.
an anti-malarial in humans) was highly effective for treating
Shan Thomas joined the Protozoology Section in 1970
where she worked for 10 years. Apart from her research on
domestic cats that contract Babesia felis infections. Based on
mortality in roan antelope calves caused by a Cytauxzoon sp.,
the published work, this treatment regime was commercialized
she conducted experiments, continued more extensively by
and is still in use.
others in the 1980s (particularly L. Diesing from Germany), to
In 1982 de Vos left for Australia to join L.L. Callow at
try to confirm the hypothesis that B. besnoiti of cattle has a
the Tick Fever Research Centre at Wacol in Queensland and
carnivorous final host. The following species were exposed to
Potgieter took over as head of Protozoology. Potgieter was
cyst-bearing material obtained from naturally infected cattle by
awarded the prestigious BP Post-graduate Scholarship in
Agriculture in 1981 and spent a year of sabbatical leave in
the oral route: puff adder, leopard, lion, cheetah, domestic cat,
black-backed jackal, Cape fox, banded mongoose and white1982 – 1983 at the Oklahoma State University, Washington
backed vulture. One of the leopards and two of the banded
State University and Texas A&M University, the latter as
mongooses shed low numbers of Isospora-type oocysts in their
visiting professor. He thus developed excellent collegial ties
faeces, but two cattle infected with 20 000 oocyts per os each
with overseas scientists working in his field of expertise such
showed no evidence of infection. Diesing also demonstrated
as Prof Kathy Kocan of Oklahoma State University, who later
spent time at Onderstepoort studying the fine structure of the
that it was possible to consistently produce a severe form
of besnoitiosis experimentally in cattle that were immunocausative organism of heartwater, Ehrlichia ruminantium.
suppressed with corticosteroids prior to artificial infection
T.E. Mason, who became a member of the Section in
with cystozoites or endozoites of B. besnoiti. K. Janitschke (a
the late 1970s, did not stay for long but his research made
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in splenectomized cattle ever since. It was therefore surprising
when Potgieter demonstrated that it was still infective to
its tick vector R. simus 70 years later. This implies that its
widespread use as vaccine must contribute to disease stability
in many parts of South Africa. It has been found that it is
possible to freeze-dry (lyophilize) both Anaplasma spp. ((A.
marginale and A. centrale). However, if stored above –20°C the
parasites are unstable which makes the lyophilized A. centrale
product impractical for use as a vaccine in the field.
D.T. (Theo) de Waal joined the Section in 1983. His interest
in biometrics brought a new scientific dimension to the section when he obtained a Dip. Datametrics in 1988. Equine
babesiosis became his main field of expertise and he was
awarded a PhD degree by the Onderstepoort Veterinary
Faculty, University of Pretoria in 1995 for his thesis on the
Anaplasma marginale, cause of gallsickness (anaplasmosis),
distribution, transmission and serodiagnosis of Babesia equi
in a bovine blood smear
and Babesia caballii of equines in South Africa. Some of his
most important findings were that the
important contributions to its scientific
indirect fluorescent antibody test could
productivity. His main contribution was the
be used to identify carriers of these two
“Some of De Waal’s most
introduction of the MASP (micro-aerophilus
parasites. These serological studies were
stationary phase) culture system for the
used to elucidate the epidemiology of
important findings were
in vitro culture of blood parasites. He had
equine babesioses in various parts of the
that the indirect fluorescent
considerable success with the cultivation
country. On two farms in the Pretoria
antibody test could be
of B. bovis, to start off with. Parasitaemia
district antibodies to B. equi were present
used to identify carriers of
levels of up to 15% were reached. The blood
in 100% and 76% of the horses respectiveBabesia equi and Babesia
was frozen successfully and new cultures
ly whereas the incidence of B. caballi seroinitiated from the frozen material. Attempts
positivity was only 33% and 28%.
caballi. De Waal and his
to establish B. bigeminum cutures were
De Waal and his co-workers showed
co-workers also showed that
less successful. Mason and co-workers also
that the red tick, Rhipicephalus evertsi
the red tick, Rhipicephalus
showed that the attenuated, Onderstepoort
evertsi, and the bont-legged tick, H. truncaevertsi evertsi, and
vaccine strain of B. bovis was no longer
tum, are vectors of B. caballi. Edmour Blouin
the bont-legged tick, H.
readily transmissible by ticks.
from the USA, a visitor to Onderstepoort
J.S. Gray, a visiting scientist from Ireland
from 1986-1989, and de Waal also studied
truncatum, are vectors of
from January to September 1980, studied
the
fine structure of the development of B.
B. caballi.”
a non-pathogenic Babesia sp. occurring
caballi in the bont-legged tick by electron
in cattle in South Africa. He found that
microscopy.
the parasite was transmitted by the tick
Hyalomma marginatum rufipes and proposed the name of
Babesia occultans for it.
When dealing with outbreaks of redwater in the field and
with the movement of cattle into endemic areas, it is sometimes necessary to vaccinate large numbers of highly susceptible
cattle. The vaccine strains may cause deaths in such animals.
However, it was found by De Vos and Potgieter that a blocktreatment with a third of the therapeutic dose of diminazene
(Berenil) 7 days after vaccination will protect the animals
from disease without sterilizing either B. bovis or B. bigemina
infections, thereby ensuring the development of immunity.
Block treatment with the recommended dose of imidocarb
(imizol) to control outbreaks off B. bigemina in a herd will not
only sterilize the infection, but also interfere with effective
vaccination for 3 – 4 months due to its residual effect.
The A. centrale isolate used in the live anaplasmosis
D.T. de Waal (1988-2002) being congratulated by D.W. Verwoerd
(gallsickness) vaccine since 1912, has been needle-passaged
(Director) as researcher of the year
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uberculosis (caused by Mycobacterium bovis) became a major threat to African buffaloes in
the Kruger National Park and KwaZulu-Natal Parks in the 1990s. Potgieter, Stoltsz and coworkers assisted the veterinary authorities to develop a protocol for breeding ‘clean’ calves
from T. parva-infected buffalo cows in a vector-free area. The molecular diagnostic tests
(see below) developed by B.A. Allsopp and colleagues were employed for the detection of parasite
DNA, in case in utero transmission of the infection occurred. Species-specific DNA probes have been
developed that are capable of detecting carrier infections of parasites of the Theileria parva-group,
Theileria mutans, Theileria taurotragi, Theileria buffeli and an unknown Theileria sp. of buffaloes. These
tests showed much promise as additional diagnostic tools to evaluate the success of breeding Corridor
disease-free buffaloes from areas where the disease is endemic.
The success of this project led to great demand by the game industry for disease-free African buffaloes
for commercial game farming in South Africa. The buffaloes in the KwaZulu-Natal parks are free
from foot and mouth disease but are infected with the Theileria parasite that causes Corridor disease
in cattle. It is obvious that if such animals could be cleared of their carrier status they could be used
to satisfy the commercial demands. Stoltsz and colleagues were unable to sterilize several buffaloes
of their infection with the latter parasite by using the chemotherapeutic remedies primaquine,
halofuginone, parvoquone and buparvoquone. It has also been shown that the indirect fluorescent
antibody test is not sufficiently sensitive to declare buffaloes in an endemic area free from infection
with Corridor disease.

So-called Corridor disease-free buffaloes, thought to be of Addo Elephant Park origin, which were
sold and then introduced to a cattle farm were, however, responsible for an outbreak of classical
Corridor disease, the farmer concerned loosing about 200 head of cattle. The veterinary authorities
therefore placed a moratorium on the movement of all buffaloes in this country unless the animals
had been subjected to a battery of tests. A convenient diagnostic test package, the ‘Buffalo Package’
was developed by the OVI to test Lowveld buffaloes for all four of the diseases potentially carried
by them, i.e. bovine tuberculosis, foot
and mouth disease, bovine brucellosis and
Corridor disease.
It has been found that older buffaloes in
the Kruger National Park have such low
antibody titres (< 1/180) to T. parva in the
IFAT that they would normally be regarded
as uninfected. To test their immune status
to Corridor disease five such animals were
challenged with a tick-derived Theileria
parva lawrencei stabilate. There was no
clinical response, indicating that they were
solidly immune.
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By 1999/2000 the breeding of Corridor disease-free buffaloes by farmer/entrepreneurs had
expanded dramatically, especially in the Phalaborwa district where large establishments had sprung
up. Judging from the rigorous testing, by Stoltsz and his colleagues, of such animals for the carrierstate of Corridor disease, the breeding protocols that had been developed by the Animal Health
directorate appeared to be effective, as most calves born to breeding herds tested negative for the
Theileria parva-group of parasites.
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De Waal became head of the Protozoology Section when
Potgieter was promoted to Deputy Director of the Institute
in 1988. It was in that year that separate vaccines for B.
bigemina and B. bovis were introduced (see above). Although
the presence of Babesia trautmannii of pigs in South Africa
(and many other parts of Africa) has been known for some
time, the tick vector was unknown. However, in 1992 and
1994, respectively, de Waal and some of his colleagues in
the Section discovered that the ticks Rhipicephalus simus and
Rhipicephalus turanicus could transmit the parasite.
De Vos had obtained an M.Med.Vet. (Parasit.) degree in
1982 from the Faculty of Veterinary Science, University of
Pretoria, before he left for Australia. The dissertation that he
submitted was entitled: The identity of bovine Theileria spp. in
South Africa. This study on local Theileria spp. generated new
information which promoted further efforts by W.H. (Hein)
Stoltsz, who was appointed in 1984, to study the possible
transformation of T. parva lawrenceii during tick passage of the
be demonstrated in blood and organ smears respectively.
infection through a series of cattle. Rhipicephalus zambezienSchizont-infected spleen cells were established in culture and
sis was the vector used to investigate transformation of the
maintained as continuous lymphoblastoid cell lines. Howparasite causing the typical Corridor disease-type of infection
ever, attempts to infect a sheep, a goat and a calf with culture
to that of the East Coast fever-type. Although transformamaterial all failed. There are indications that this parasite is
tion did not occur, even after seven tick passages in cattle,
distinct from any of the theilerias known to infect livestock.
a noteworthy finding was that Corridor
disease is not necessarily self-limiting in
Transformation (1992-2008)
cattle, as appears to be the case from field
observations. It was shown that recovered
The Veterinary Research Institute, Onder“A fatal theilerial disease,
cattle could become carriers of buffalostepoort was transferred to the newly
originally described by
derived T. parva lawrenceii infections.
established Agricultural Research Council
Neitz as cytauxzoonosis, has
The tick R. zambeziensis was found by
in 1992 and changed its name to the
Blouin and Stoltsz in 1989 to be a more
been diagnosed in a wide
Onderstepoort Veterinary Institute (OVI). It
efficient vector of Corridor disease than R.
also changed its organizational structure
variety of antelope species
appendiculatus. This was done by analysing
quite drastically to a matrix system. Sectionin South Africa such as
the level of infection with sporozoites in their
based research was replaced by multiduiker, kudus, tsessebes, sable
salivary glands with the light microscope. It
disciplinary programmes and heads of secantelopes, roan antelopes
was found that the infection rate was higher
tions became managers. De Waal became
and giraffes.”
in the former species, which warranted the
Manager: Ticks and Tick-borne Diseases and
above conclusion.
Blood Vaccines, and much of the research
Another important result obtained was
on protozoal diseases was conducted
the successful in vitro culture of lymphounder his direction. However, there was alblastoid cell lines infected with both the East Coast fever- and
so a programme for Haemoparasitic Diseases, headed by
Corridor disease-causing parasites and their preservation
Allsopp, which conducted molecular biological research on
in the deep frozen form as stabilates. The non-pathogenic
diseases such as babesiosis, anaplasmosis (recognised as
theilerial parasite infecting sheep in South Africa, referred to
a rickettsial disease for some time on the basis of its
as Theileria ovis, has now been identified as Theileria separata.
ultrastructure), theileriosis and heartwater.
Both Rhipicephalus evertsi evertsii and Rhipicephalus evertsi
A very promising competition inhibition ELISA test was
mimeticus ticks have been confirmed as vectors.
developed in collaboration with Washington State University
A fatal theilerial disease, originally described by Neitz
using a cloned Anaplasma marginale antigen for the seroas cytauxzoonosis, has been diagnosed in a wide variety
logical studies on inter alia the epidemiology of anaplasof antelope species in South Africa such as duiker, kudus,
mosis. The results obtained compare well with the very reliable
tsessebes, sable antelopes, roan antelopes and giraffes. The
card agglutination test, a serological test originally developed
opportunity to investigate the relationship of this theilerial
in the USA.
parasite to those of livestock presented itself in a sable antelope
Significant progress has been made with the in vitro culcalf that developed a fatal form of the disease following
tivation of parasitic protozoa and rickettsias since E. Zweynatural infection. Both small piroplasms and schizonts could
garth joined the Section in 1993. With the excellent technical

ABF OP 100 Years.indd Sec1:166

2008/07/28 05:02:34 PM

167

assistance of Antoinette Josemans, most of
the important Babesia spp. of cattle, horses
and dogs, including the erythrocytic stages
of Theileria equi, have been successfully
cultured. Zweygarth’s tissue culture expertise enabled co-workers to sequence the
whole genome of Ehrlichia ruminantium,
in pursuit of nucleic acid-based vaccine development. He also managed to attenuate
a virulent isolate of E. ruminantium, which
has been shown to have potential use as a
vaccine against heartwater.
Laura Lopez Rebollar qualified as a
veterinarian in 1987 at the National University of Mexico. She joined the Protozoology Section in 1990 as an assistant
veterinary researcher, working mainly on
the tick vectors of Babesia spp., where she
was involved until 2003. She participated in
the projects on the vectors of B. trautmanni
in pigs, referred to above, and collaborated
with Faculty researchers in their studies on Babesia canis and
B. felis.
A research project conducted on environmentally sustainable control of ticks and tick-borne diseases of cattle
under tribal conditions in KwaZulu-Natal, where the State is
involved in tick control practices, provided very interesting
results. A surprisingly high prevalence of exposure to
tick-borne diseases was revealed despite the perceived
high dipping frequency. However, instability for redwater
(babesiosis), gallsickness (anaplasmosis) and heartwater
(ehrlichiosis) occurred in all but one of the districts studied.
Therefore deaths from these four (two types of redwater
are involved) tick-borne diseases must occur fairly frequently. Illuminative information was also obtained on cultural
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aspects of cattle ownership and the low
priority given to the commercial value of
the animals.
Stoltsz left the Institute to take up a
teaching position at the Onderstepoort
Faculty of Veterinary Science in 1997.
Shortly afterwards the Helminthology and
Protozoology Sections merged, to become
Parasitology headed by De Waal until he
resigned in February 2002 to take on a
teaching position at the University College,
Dublin, in Ireland.
Mike Combrink, at the time chief veterinary technologist responsible for the blood
vaccine production, was appointed Head
of Parasitology in an acting capacity, until
the new Programme manager, A.A.I. Latif,
was appointed in 2004. He developed a
real-time PCR diagnostic test, in close collaboration with the Faculty of Veterinary
Science, that is more sensitive and faster
than previous tests. An interesting result obtained thus far is
that isolates of T. parva from cattle are genetically homogeneous whereas isolates from buffaloes show considerable
genetic variation.
Potgieter returned to Parasitology to continue his studies on the epidemiology of theileriosis in buffaloes and
cattle in 2004. Conventional tick pick-up and transmission
experiments have already shown that some highly sensitive
molecular diagnostic tests lack specificity as they cannot
distinguish between some of the Theileria spp. encountered
in buffaloes. These tests therefore require further development and validation. At least four T. parva isolates of buffalo
origin have been successfully established in culture and their
molecular genetic relationships can now be studied.
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However, in protozoology there are still many research challenges that will not be solved by the
application of molecular technology alone. In principle the technique of vaccine production against
babesiosis of cattle has hardly changed for more than a century. The final host still has to be used
as source of infected blood. A similar situation exists in the case of the heartwater vaccine. There is
a theoretical possibility of the development of new generation vaccines, but the progress has been
slow. The future of the classical protozoologist at the Institute therefore still seems assured.
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n conclusion, it is fair to state that the scientific activities relating to protozoan diseases at the
laboratory established by Theiler at Onderstepoort have made a very significant contribution
to the Institute’s national and international fame for the 100 years of its existence. Research
on micro-organisms has, however, become increasingly multidisciplinary, especially with the
growing application of molecular techniques. The research programme of the Institute has slowly
but surely shifted in emphasis from the classical research foundations laid by Pasteur and Koch to
embrace the exciting opportunities offered by the crackers of the genetic code, Watson and Crick.

2008/07/28 05:02:36 PM

100
00

1908-2008

ONDERSTEPOORT

rs

Yea

Toxicology
T.S. KELLERMAN AND T.W. NAUDÉ

Introduction

PA RT 3

History of Individual Disciplines

I

168

n the founding years, the ubiquitous Theiler, with his wide
range of interests either directed or had a hand in most
of the research work done at Onderstepoort. Amongst
others, he was deeply interested in botany. This probably
explains his appreciation of the potential role poisonous plants
would play in the aetiologies of the many as yet unexplained
conditions of stock, such as gousiekte and geeldikkop. He also
believed − until he himself proved otherwise − that lamsiekte
was a plant poisoning. To further this research he collaborated
with many noted botanists including J. Burtt-Davy, I.B. Pole
Evans and A.O.D. Mogg. So Theiler, it can be said, laid the
foundation for the future Section of Toxicology. As far as we
can tell, it came into being in c.1928 upon the appointment
of the energetic D.G. (Douw) Steyn as a pharmacologist cum
toxicologist at Onderstepoort. Steyn was followed at the OVI
by T.F. (Tom) Adelaar (1948-1974), T.W. (Theuns) Naudé (19741976), T.S. (Fanie) Kellerman (1976-1998), J.P.J. (Johan) Joubert
(1998-2004) and Dharma Naicker (2004-date), the only nonD.G. Steyn, founder and Head of the Toxicology
veterinarian to fill this position. Looking at the list one is struck
Section at Onderstepoort (1928-1947) and author
by the fact that over 90 years, from 1908 to 1998, only five
of the first handbook on the toxicology of plants in
people have headed the section. What is more, save for Theiler,
South Africa
all these incumbents actually knew and communicated with
each other. This stability has been very beneficial as it led to
continuity of purpose and new appointees never lacked for
diligently passing toxicological information on to the profesmentors to guide them in their research.
sion and stockmen alike.
Steyn, the first official incumbent and protégé of Theiler’s
Adelaar was very much the opposite. He was a big man
– a true gentleman, who remained lucid deep into his
with a robust personality, a quirky humour and a considerable
90s – tirelessly tested plants for toxicity. He also published
presence. A brilliant diagnostician, he loved
prolifically on a wide range of subjects in
to investigate poisonings all over South
both scientific and popular journals. But
Africa, some complain to the detriment of
he will be remembered primarily for his
“To Steyn must go the
committing his vast experience to paper
book The Toxicology of Plants in Southern
honour of having written
for posterity. To be fair though, in those
Africa which appeared in 1934. True, in
the
first
reference
work
on
days there was no such thing as ‘publish
1932 M.W. Henning had published Animal
plant
poisoning
in
South
or perish’ and, with the limited facilities
Diseases in South Africa, in which he
Africa, The Toxicology of
at his disposal, he was probably correct
had given an excellent overview of plant
in identifying livestock health as his main
poisonings in South Africa. Nevertheless, to
Plants in Southern Africa
priority.
Naudé is known for his infectious
Steyn must go the honour of having written
which appeared in 1934,
enthusiasm and envied for his encyclopaedic
the first reference work on plant poisonthus securing his place in
knowledge of toxicology. He has also been
ing in South Africa, thus securing his place
the history of toxicology at
aptly described as a ‘kind van die veld’ (child
in the history of toxicology at OndersteOnderstepoort.”
of the veld) for his intimate understanding
poort. This handbook was followed some
of the ecology, of trees and birds of South
14 years later by a second, more popular
Africa. He has published widely on subjects
volume, Vergiftiging van Mens en Dier
ranging from cardiac glycosides to a summer syndrome
aimed mainly at the farming community. In retrospect, apart
caused by ergot-infested ensiled sedges, and is a co-author
from his considerable research achievements, he must be
of the first and second editions of the book, Plant Poisonings
truly commended for his excellent communication skills in
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Senecio retrorsus, one of our most important toxic plants, causes severe
liver failure in ruminants and horses
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knack for isolating toxic principles from
plants; and G.L. (Gert) Erasmus (19631970 and 1980-2000, biochemist), who
had a gift for purifying steroidal saponins
from Tribulus terrestris – he managed to
attract the services of exceptionally gifted
researchers such as N. (Neil) Fourie (19841996, veterinarian) and L.D. (Leendert)
Snyman (1990-2003, physiologist). Later,
after the retirement of Anderson, the Section was fortunate to be joined by Moira L.
Bode (1996-2001), a remarkably talented
young organic chemist.
To ensure that the research effort
was directed only at the investigation of
economically important problems, Kellerman and his co-workers in 1996 published
a paper on the distribution, diagnosis and
economic impact of plant poisonings and
mycotoxicoses in South Africa. This study revealed that the
most important poisonings (poisoning by cardiac glycosidecontaining plants, geeldikkop, vermeersiekte, gifblaar poisoning, gousiekte, diplodiosis and Lantana poisoning) were the
same as those with which Theiler and the early workers so
long ago had battled. This finding was not surprising, as
the first plant poisonings brought to their attention would
obviously have been those that were most damaging and, by
inference, for which farmers most urgently needed answers. In
the early 1970s only three mycotoxicoses (Paspalum staggers,
diplodiosis and aflatoxicosis) were known to be of veterinary
importance in South Africa, clearly not a true reflection of
what was happening on the ground.
To address this problem, Kellerman was fortunate enough
to have had the opportunity to collaborate with W.F.O.
Marasas (mycologist), affiliated with the Medical Research
Council. Together with him, and after his departure in
collaboration with G.C.A. van der Westhuizen, Cecile Roux and
C.J. Rabie (mycologists), much light has been thrown on the
situation regarding veterinary mycotoxicoses in South Africa.
Though much had been done to identify and describe plant
poisonings and to isolate the toxic principles from the causative plants, the difficult question of the control and treatment of these poisonings had to a measure been neglected.
To fill this need, Kellerman in collaboration with Snyman and
Schultz initiated an investigation of conditioned feed aversion
as a means of controlling plant poisonings of stock.
Finally, early in the 1980s Kellerman recognized the pressing
need for a comprehensive reference work on plant poisonings
in South Africa, as the last book on the subject, published
more than 50 years before by Steyn, was obsolete and long
out of print. As a result no modern handbook – collating
information on plant poisonings covering the past 100 years in
South Africa – was available for researchers, veterinarians and
students to consult. Determined that such a book should be
written, he approached J.A.W. (Koos) Coetzer and Naudé (see
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and Mycotoxicoses of Livestock in southern
Africa. His most telling contribution to
toxicology at Onderstepoort, however, has
been his work on plant-induced cardiac
glycoside poisoning, including the isolation of the toxic principle (a bufadienolide,
epoxyscillirosidin) from tulp (Moraea
pallida).
Regrettably, his tenure in the Section
of Toxicology was cut short by his appointment as officer controlling the veterinary aspects of the Fertilizers, Farm Feeds,
Agricultural Remedies & Stock Remedies Act (Act 36 of 1947) and later his
promotion to Deputy Director of the
Institute. Kellerman (1970-1998) in turn
focused on improving both the research
and diagnostic capacity of the Section. In
addition to the existing staff − the nucleus
of which was R.A. (Anitra) Schultz (1969-1976 and 1981
-date, physiologist) who, besides her own research, had a
gracious hand in almost all the toxicological projects, L.A.P.
Anderson (c.1972-1989, organic chemist) with an uncanny
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mostly on pharmacological topics and busied
himself with developing courses, amongst
others, in toxicology. During this period C.
(Kit) Button (1979-1984) contributed valuable
studies on the pathophysiology of cardiac
glycoside poisoning. In 1984, the department was joined by T.W. Naudé, who, after
the reorganization of the department in
1986, became the head of the newly formed
Department of Pharmacology and Toxicology.
After the retirement of Naudé in 1992,
G.E. (Gerry) Swan took over his position as
departmental head. Following the amalgamation in 1999 with the Medunsa Faculty of
Veterinary Science and the restructering of the
Onderstepoort Faculty, Swan became head of
the Department of Paraclinical Sciences which
included toxicology, pharmacology, pathology,
veterinary public health and phytomedicine.
He filled this position until his appointment in
T.W. Naudé, Head of Toxicology at the Institute (1974-1976) and
2006 as Dean.
first full-time Professor of Pharmacology and Toxicology at the Faculty
Botha
began
his career at the Faculty in 1988 as a lec(1986-1992)
turer in toxicology and pharmacology. In 1993 he took over
the responsibility for toxicology and became head of the
department in 2006. During his tenure he published widely
above) to act as co-authors. Coetzer, a pathologist – who later
on krimpsiekte, inter alia on the aetiology of the disease,
became the senior editor of the much acclaimed, monumenthe toxicokinetics and dynamic effects of cotyledoside and
tal Infectious Diseases of Livestock with special reference
seasonal fluctuation of cotyledoside concentrations in plant
to southern Africa and its expanded second edition, – was
materials. He also encouraged investigaan excellent choice, as pathology plays a
tions into environmental toxicology and
pivotal part in the diagnosis of many of
J.G. (Jan) Myburgh was attracted to the
our plant poisonings. Apart from having an
department in 2003 to concentrate efforts
interest in toxicology, Coetzer delighted in
“The history of toxicology at
on this field. Currently he is investigating
undertaking large projects. Plant Poisonings
Onderstepoort took a major
the use of biomarkers as an indication of
and Mycotoxicoses of Livestock in southern
turn when the Faculty of
pollution in the aquatic ecosystem. EnAfrica duly appeared in 1988. In the 1990s
Veterinary Science was
vironmental toxicology is increasing in
the manuscript was updated to include
separated from the Institute
importance for instance as a result of the
information on developments in the field of
in 1973.”
industrialization and agricultural practices
plant poisoning after 1988. The need for a
which result in the pollution of streams,
second edition was made more pressing by
rivers and dams. An interesting example of
the fact that by the late 1990s all the senior
environmental toxicology was the mortaliresearchers in the Section had either retired
ties of vultures on the Asian subcontinent, which lead to the
or were about to retire, leaving a serious vacuum in this field
near extinction of the species, caused by residues of diclofenac
of expertise at Onderstepoort. This resulted in a worrying lack
(a non-steroidal anti-inflammatory drug used in cattle). Vinny
of mentors to guide the next generation of young researchers
Naidoo, a lecturer in pharmacology in the department and his
responsible for taking toxicology into the future. It was hoped
co-workers, under the guidance of Swan, contributed to the
that the second edition, which appeared in 2005 and in which
international efforts by recommending a safe alternative drug
C.J. Botha of the Faculty of Veterinary Science, University of
that lead to the subsequent banning of diclofenac in India.
Pretoria was co-opted as fourth co-author, would help fill this
gap.
Research on plant poisonings
The history of toxicology at Onderstepoort took a major turn
when the Faculty of Veterinary Science was separated from the
Traditionally, the research effort has been directed mostly
Institute in 1973. At the Faculty it was combined with other
at investigation of plant poisonings, for the good reason that
disciplines in a new Department of Physiology, Pharmacology
South Africa – having one of the richest floras in the world
and Toxicology with A. (André) Immelman (1974-1984) as the
– is home also to some 600 toxic plants. What is more, since
first lecturer (see also Part 2). During his tenure he published
many of our toxic plants are unknown abroad, relatively little
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information on them could
plants, including several plakbe obtained from overseas
kies (Tylecodon, Cotyledon and
literature. South Africans were
Kalanchoe spp.), tulp (Moraea
therefore forced to look to
spp.), slangkop (Drimia spp.),
themselves for answers to
kruidjie-roer-my-nie (Melianthe problems posed by these
thus spp.) have been shown
plants.
to also contain bufadienoliReviewing the history of
des. Perhaps it is appropriate
research on plant poisoning
here to acknowledge the
signal contribution made by
at Onderstepoort over the last
century, in the limited space
Anderson, who probably isolated more cardiac glycosides
allowed, is a daunting task. A
complete record would fill a
from plants than anyone else
book. In view of this, we have
in the world.
decided to only briefly outline
Having gained a clear
some of the research on the
understanding of the cause
major problems listed in the
and mechanics of cardiac
1996 study referred to above.
glycoside poisoning – though
According to this study,
it niggles that we still do not
Yellow tulp ((Moraea pallidaa), a major cause of acute cardiac
poisoning of stock with cardiac
know
how a bufadienolide can
glycoside poisoning of stock
cause krimpsiekte (a paretic
glycoside-containing plants
(as an entity) is the single
nervous condition) without
most important plant poisoning in South Africa. The study
affecting the heart and other organs – our thoughts turned
estimated that in an average year 33% of all cattle deaths
to its treatment and control. Several therapeutic agents were
from plant poisonings and mycotoxicoses in the country could
tested without notable success until Joubert (1976-1982 and
be ascribed to plant-associated cardiac glycosides. No wonder
1990-2004) demonstrated that drenching poisoned animals
then that this poisoning has been assiduously studied for more
with activated charcoal gave excellent results. This simple,
than a 100 years.
practical and economical treatment has
The first account of research on a
saved the lives of untold numbers of stock.
cardiac glycoside-containing plant dates
Satisfied that an effective treatment was
“The first account of
back to 1891, when J.F. Soga – the first
available, we then began investigating ways
research on a cardiac
South African born veterinarian – succeeded
and means of preventing plant-induced
glycoside containing-plant
in reproducing krimpsiekte by dosing a
cardiac glycoside poisoning. The current
‘plakkie’, Tylecodon ventricosis, to goats.
measures for controlling plant poisonings
dates back to 1891, when
Regrettably, his findings were greeted
– e.g. by the mechanical or chemical
J.F. Soga – the first South
with scepticism, because amongst others,
eradication of plants, the latter being parAfrican born veterinarian
the influential Prof P. MacOwen of the
ticularly distasteful from an ecological
– succeeded in reproducing
University of the Cape of Good Hope could
point of view – all involved changing the
krimpsiekte by dosing a
not find a precedent for a member of the
environment in some way. But changing
Crassulaceae being toxic! Eventually it fell
the environment is not always feasible,
‘plakkie’, Tylecodon
to M.W. Henning, some two decades later,
especially in the communal and extensive
ventricosis, to goats.”
to confirm to every one’s satisfaction that
commercial farming areas, where both the
Tylecodon spp. were indeed the cause of
capital and labour for doing so are lacking.
krimpsiekte.
Since the environment could not easily be
changed, we decided that the only other way of controlling
The next notable milestone in the saga of krimpsiekte
and cardiac glycoside poisoning was the isolation in 1965
plant poisonings would be by manipulating the animal to
of the toxic principle (a bufadienolide) from a tulp (Moraea
resist them. The most obvious method for doing this was to
pallida) by Naudé and D.J. Potgieter. Although the work was
immunize stock against plant poisonings. Joubert accordingnot done at Onderstepoort, this landmark was followed in
ly attempted to prepare a vaccine against cardiac glycoside
poisoning by conjugating various cardiac glycosides with
1971 by the isolation of a bufadienolide from Tylecodon
wallichiii by van Rooyen and Pieterse. Knowing the nature
bovine serum albumin. Although sheep developed strong imof these toxic principles was very important, as this allowed
munity to the particular cardiac glycoside in the vaccine, little
cross-immunity could be demonstrated against challenges
us to gain access to applicable information (such as modes
with non-homologous cardiac glycosides or cardiac glycoof action) on extensively researched cardiac glycosides, e.g.
digitalis, abroad. Following this pioneering work, many
side-containing plants.
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Disheartened by the lack of cross-immunity between the
various cardiac glycosides – a major stumbling block in the
development of a vaccine – we began to investigate other
means of controlling plant poisonings. First, we tried to exploit
the well documented, inherent ability of stock to learn to avoid
certain harmful plants. This naturally-developed aversion, for
instance to tulp, is so strong that animals reared on infested
veld seldom eat the plant and, as a result, poisoning usually
occurs only in stock newly introduced from non-infested areas.
One of the big factors that drew us to CFA (conditioned feed
aversion), of course, was that, being one of nature’s ways of
protecting animals against plant poisonings, it was completely
environmentally friendly. This new approach to the control of
plant poisoning by CFA, interestingly, is founded also on folk
Artificially averted animals grazing with impunity on a tulp-infested
medicine. Traditional and commercial farmers in the eastern
pasture during a conditioned feed aversion trial
parts of the country believe that stock can be taught to avoid
yellow tulp (Moraea pallida) by predosing them respectively
with suspensions of charred leaves, subtoxic quantities of
with epoxyscillarosidin during the induction of aversion. Some
chopped leaves or infusions of the plant. To isolate the
evidence was also found that the epoxiscillirosidin used in
unknown aversion (CFA) factor from yellow tulp, Kellerman,
the induction of aversion could contribute towards poisoning
Snyman and Schultz designed a rather unique trial. In essence,
of animals during the aversion process on tulp-infested
this amounted to feeding a small (non-toxic) quantity of
veld. This new setback was addressed by partially replacing
milled M. pallida, mixed in a small amount
epoxyscillarosidin with lithium chloride, a
of maize meal, to sheep until they were
relatively non-toxic aversive agent that does
averted. The averted sheep were then used
not affect the heart. Averting cattle with
“Isolation by means of
to ‘sniff out’ the CFA factor in chemical
a combination of epoxyscillarosidin and
fractions of yellow tulp obtained by column
lithium chloride, together with a tulp-hexane
the senses of taste and
and thin layer chromatography.
extract acting as an identification factor for
smell of a sheep of a
Employing this system, a pure aversion
tulp, effectively restricted severe poisoning
single CFA factor from
factor was isolated from the plant which
of cattle on tulp-infested pastures.
the myriad of organic
could induce conditioned aversion to M.
The second most important plant
compounds
contained by
pallida in naive sheep. Research has its
poisoning listed in the 1996 study is geelmemorable moments: one of which was
dikkop. In a nutshell, geeldikkop can be
a plant must surely be
when Snyman showed us the, as yet, undescribed as a hepatogenous photosensione of the more unique
identified CFA factor, as a single spot on
tivity disease of sheep and goats grazing
experiments conducted
a thin layer plate! This aversion factor was
on Tribulus terrestris (dubbeltjies) in the
at Onderstepoort! It was
subsequently – to our slight disappointment
Karoo. Paradoxically, T. terrestris normally is
now up to the ingenious
– identified as epoxyscillarosidin, the active
a highly nutritious shrub, providing valuable
principle of M. pallida. Isolation by means
summer grazing for sheep throughout
Snyman in collaboration
of the senses of taste and smell of a sheep
the Karoo. We do not yet know why in
with Schultz to find a
of a single CFA factor from the myriad of
some years it causes massive outbreaks of
practical application for
organic compounds contained by a plant
geeldikkop, while in others it does not. In
this laboratory finding.”
must surely be one of the more unique
the past, outbreaks of geeldikkop involving
experiments conducted at Onderstepoort!
half a million or more small stock were
It was now up to the ingenious Snyman in
not uncommon, though in recent times
collaboration with Schultz to find a practical
the incidence of outbreaks seems to have
application for this laboratory finding. It must be pointed out
decreased somewhat. Despite this tendency, the 1996 study
that field trails are notoriously difficult to carry out because the
attributed 28% of all small stock deaths from plant poisonexact circumstances under which poisonings occur in the field
ings in South Africa to geeldikkop. Today, after more than
are still imperfectly understood; for instance, cattle averted with
90 years of more or less constant research and despite the
epoxyscillirosidin unexpectedly had difficulty in identifying the
attentions of notable researchers such as Theiler and Claude
compound in green M. pallida growing on naturally infested
Rimington, the final resolution of its aetiology still eludes us.
kikuyu grass pastures. This problem of non-identification was
Geeldikkop arguably is one of the most intractable problems
circumvented by dosing an epoxyscillirosidin-free hexane tulp
ever investigated at Onderstepoort. Unravelling its aetiology
extract (serving as an identification factor for tulp) together
has therefore become an almost irresistible challenge for

ABF OP 100 Years.indd Sec1:172

2008/07/28 05:03:09 PM

100
00

toxicologists. Though at times it may seem
suggested that smutted Panicum colorato despondent investigators that geeldikkop
tum grass was responsible for dikoor. The
is a mystical ‘act of God’, a logical explanahypothesis that geeldikkop and Panicum
tion for it can surely be found. Finding this
photosensitivity was a mycotoxicosis had
explanation has nevertheless proved more
its merits, as it would amongst others
easily said than done.
explain both the sporadic nature of the
outbreaks and the close relationship
The generally held belief by farmers
that geeldikkop was caused by T. terrestris
between the two diseases. Disappointingly,
an exhaustive mycotoxicological survey by
was confirmed by the inimitable Theiler in
Marasas and Kellerman of pastures during
1918 by feeding the plant to sheep. Since
then the condition has been repeatedly
outbreaks of geeldikkop and dikoor to
reproduced – though with difficulty – in
identify this hypothetical fungus, provia similar fashion by several investigators.
ded no evidence that the condition was
Amongst the questions that still remained
a mycotoxicosis. The only fungus capable
unanswered, though, was how did T.
of causing hepatogenous photosensititerrestris sporadically become toxic and how
vity to be isolated, Pithomyces chartarum,
could two disparate plants such as the grass,
clearly was not the primary cause of either
Panicum coloratum (a monocotyledon) and
disease. Later trials revealed that at most,
T. terrestris (a dicotyledon) induce indistinguishable diseases,
sporidesmin, the toxin produced by P. chartarum, might act as
viz. dikoor (Panicum photosensitivity) and geeldikkop? In an
a predisposing factor for geeldikkop.
Since all the previous hypotheses had
effort to answer these questions, J.M.M.
Brown and L.P. Neethling in the early 1970s
led to nought, we decided to re-examine
the possible role of saponins in the aetiopursued the possibility that geeldikkop was
“Though at times it
an autoimmune disease caused by aberrant
logy of the disease. The potential immay seem to despondent
selenoprotein haptens in T. terrestris.
portance of the saponins in dubbeltjies
investigators
that geeldikAt about the same time, Kellerman
was first recognized by Marguerite Henrici
kop is a mystical ‘act of
and Marasas, drawing on their experiences
(1952), a determined plant physiologist
with lupinosis and facial eczema, proposed
appointed by Theiler who, according to
God’, a logical explanation
that geeldikkop was a mycotoxicosis. This
Anderson, long before it was fashionable
for it can surely be found.
was not the first time, however, that such
for ladies to do so, bestrode the southern
Finding this explanation
a possibility had been mooted: Theiler in
Free State in khaki trousers. She suggested
has nevertheless proved
1918 had speculated that a fungus species
that saponins acting in concert with unmore easily said than done.”
growing parasitically on dubbeltjies was
known factors, might be involved in the
involved in the disease, and Steyn in 1928
aetiology of geeldikkop. Regrettably, as
it transpired, when 20g of
crude saponins isolated from T.
terrestris by W.T. Kock and P.R.
Enslin of the CSIR (1958) failed
to induce geeldikkop in a sheep,
interest in these compounds
waned. Our new investigation
into the role of saponins in the
aetiology of geeldikkop was partly prompted by a never repeated report from Scandinavia
(1984) that a similar ovine photosensitization, alveld, caused by
a lily, Narthecium ossifragum,
could be reproduced by dosing
crude saponins from the plant
to sheep.

Tribulus terrestris or dubbeltjie is
the plant responsible for geeldikkop
in sheep
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Erasmus duly extracted crude steroidal saponins from T.
terrestris which, when dosed to sheep, induced geeldikkop
(1991). This finding, of course, did not constitute irrefutable
proof that steroidal saponins were responsible for geeldikkop,
because some unidentified causal toxin might unbeknowingly
have lurked in the crude saponin extract.

To understand the research that follows, one must be
aware that geeldikkop belongs to a world-wide group of
ovine crystal-associated hepatogenous photosensitizations
induced by a variety of plants. These photosensitizations are
distinguished by the presence in the liver, and particularly the
bile ducts, of crystalloid material. In 1934 C. Rimington and

T

History of Individual Disciplines

he fifth most important plant poisoning in the 1996 study, gousiekte, is the most curious
of all. Gousiekte is characterized by sudden heart failure of apparently healthy ruminants
(affected stock literally drop dead at the slightest provocation) 6 to 8 weeks after
ingesting certain members of the Rubiaceae (gardenia) family. Anecdotes of gousiekte
abound. It is said that a number of affected cattle pastured alongside a railway line in Botswana
dropped dead whenever a train to Bulawayo passed. Another has Theiler standing beside a flock of
sheep, watching the owner and his dog approaching across the veld. When the barking dog suddenly
rushed at the flock, a catastrophe happened – scores of sheep died! Apocryphal or not, these
anecdotes illustrate the unusual course of the disease.

PA RT 3

According to Theiler, J. Walker (1904-1906), the Government Veterinary Officer at Ermelo,
first reported the appearance of gousiekte, a serious new disease which caused the sudden death
of sheep. As a result of his investigations, Walker became convinced that the causative agent of
gousiekte was a plant, but the matter was not pursued until a severe outbreak in 1915 again focused
attention on the disease. In that outbreak, more than a thousand sheep died after trekking across a
‘toxic’ farm near Kaalfontein in the Pretoria district.

174
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A series of experiments were quickly conducted on the suspect farm by Theiler and his co-workers
(1916–1922), in which, according to L.E. Codd, despite numerous setbacks and conflicting results,
it was established beyond doubt that Pachystigma pygmaeum was the cause of the disease. In the
decades that followed, several other members of the Rubiaceae
have been incriminated by various
workers in the aetiology of
gousiekte, namely Pachystigma
thamnus, and Pachystigma
latifolium, Fadogia
homblei, Pavetta
harborii and Pavetta
schumanniana.
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J.J. Quin, in a remarkable piece of research, had identified
Studies on the clinical signs and cardiac dynamics of
phylloerythrin, a photodynamic porphyrin, as the agent
gousiekte by P.J. Pretorius and M. Terblanche in 1967, and
Pretorius and co-workers in 1973, and the subcellular effects
responsible for the photosensitivity in geeldikkop. Basically,
geeldikkop results from the failure of the liver to excrete
on energy production and the contractile system of the
phylloerythrin derived by the degradation of chlorophyll by
myocardium by Snyman and co-workers in 1982, led them
micro-organisms in the rumen. When phylloerythrin comes
to the belief, correctly it transpired, that the primary lesion
into contact with sunlight, for example in the exposed unpigin gousiekte was inhibition of the contractile mechanism
mented parts of the body, such as the face of a Merino sheep,
of the myocardium. And so matters rested until the 1990s,
it reacts with sunlight to cause severe photosensitization.
when Fourie and co-workers launched an ambitious project
In 1983, Coetzer and his co-workers suggested that in
to isolate the cardiotoxin and to explain the pathogenesis of
geeldikkop, the retention of phylloerythrin (and thus, photothe disease. The project was ambitious because gousiekte is a
very challenging disease to investigate; amongst others, besensitivity) resulted from occlusion of the bile ducts by crystals.
They based their hypothesis, amongst others, on the fact that
cause only ruminants are affected, extremely large amounts
of plant material (of notoriously variable toxicity) are required
the lesions in geeldikkop were consistent with those of biliary
occlusive disease in humans, and that some bile ducts were
to induce the disease, and there is a latent period of up to 6
seen to be occluded by crystals. Whether occlusion of bile
weeks with which to contend. In a most accomplished piece of
ducts by crystals is responsible for the reresearch, Fourie isolated a pure toxin from
tention of phylloerythrin in geeldikkop or
P. harborii, later identified by R. Vleggaar of
not, the hypothesis has over the past two
the University of Pretoria as a polyamine,
decades exerted considerable influence on
pavetamine. Not only have Vleggaar and
“Perhaps a word on
research on crystal-associated hepatogeMoira Bode elucidated the structure of
polyamines is in order.
nous photo-sensitizations across the world.
pavetamine, they have also succeeded in
Polyamines are highly
Our research now, not surprisingly,
synthesizing it, a remarkable achievement.
biologically active compounds
centred on the composition and origin
Bode continued with this research after her
affecting many functions
of the crystals. To this end we invited
departure from Onderstepoort to join the
in the body, including cell
two accomplished organic chemists from
CSIR in 1999.
New Zealand, namely C.O. Miles (Ruakura
Perhaps a word on polyamines is in
growth. Studies in rats by
Agricultural Research Centre) in 1992 and
order.
Polyamines are highly biologically
Schultz and her co-workers
A.L. Wilkins (University of Waikato) in
active compounds affecting many funcconfirmed that pavetamine,
1994, to visit Onderstepoort. Working in
tions in the body, including cell growth.
in
common
with
other
collaboration with our staff, notably with
Studies in rats by Schultz and her copolyamines, inhibits the
Erasmus, they determined that the crystals
workers confirmed that pavetamine, in
were composed of Ca++ glucuronides of
common with other polyamines, inhibits
synthesis of proteins.”
epismilagenin and episarsasapogenin. The
the synthesis of proteins. This property
steps proposed for the formation of the
interestingly also has potential therapeutic
crystals included hydrolysis of a steroidal
application as artificial analogues of polysaponin from T. terrestris to the aglycone (diosgenin) in the
amines are being investigated abroad for the treatment of
rumen, followed by reduction of the double bond at C-5
cancer and HIV/AIDS.
and epimerization at C-3 (3β-OH to 3α-OH). The resultant
More importantly from a veterinary point of view, ongoing
epismilagenin and episarsasapogenin are conjugated with
investigation of the pathogenesis of the disease by Schultz and
glucuronic acid in the liver to form glucuronides which
her co-workers indicates that pavetamine acts by inhibiting
precipitate as insoluble calcium salts or crystals in the bile
the synthesis of the contractile protein, myosin, in myocardial
cells. The heart is believed to function normally during the
ducts.
latent period while myosin is being depleted; at a critical point,
Significantly, and consistent with the hypothesis, the
crystals were derived from steroidal saponins in T. terrestris.
when myosin cannot be synthesized quickly enough to replace
Previously Miles and his co-workers had shown that the
that degraded during normal physiological protein turnover,
composition of the intrabiliary crystals induced by a Panicum
sudden cardiac failure ensues. This observation is consistent
grass in New Zealand were essentially similar to those of
with the clinical findings of Schultz using a cardiopulmonary
geeldikkop, thus clarifying the connection between the two
flow index (CPFI), a procedure developed at the Potchefdiseases. Somewhat disappointingly, a limited attempt to
stroom University for CHE, for monitoring heart function.
Using the CPFI, she was able to confirm that in gousiekte
induce either photosensitivity or intrahepatic crystals in a
sheep by drenching it with high doses of a pure diosgenincardiac function is maintained almost to the very end. At the
derived saponin from T. terrestris had no effect. The reason
same time L. (Leon) Prozesky, the pathologist on the team, was
able to study the full range of lesions induced by gousiekte
for this failure and many other questions must now to be
investigated.
under controlled conditions, a boon for diagnosticians.
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Research on mycotoxicoses

176

him, this finding, his most telling contribution to science,
passed him by, as neither he nor anyone else understood the
implications of what he had done! The word mycotoxicosis
Another major thrust of our research in the latter half of the
then did not even exist.
last century was the investigation of mycotoxicoses that cause
In the late 1980s Kellerman and co-workers, notably
stock losses in South Africa. Amongst the mycotoxicoses
Schultz, C.J. Rabie (mycologist), G.C.A. van
investigated were lupinosis, diplodiosis
der Westhuisen (mycologist) and Prozesky
(rated one of the six most important
(pathologist), re-opened investigations into
poisonings of stock in the Republic) and
“Asked what Mitchell was
diplodiosis, because, as stated above, it
equine leukoencephalomalacia.
like, Douw Steyn replied
is the most important mycotoxicosis of
In the middle 19th century lupines
livestock in southern Africa. The disease,
played an important part in the nutrition of
that he suffered from a
caused by the ingestion of maize infected by
sheep in central Europe. This happy state of
squint and that he was a
the common cob-rot fungus, Stenocarpella
affairs came to an end with the appearance
‘befoeterde’ (crusty) man. Be
maydis, is characterized by ataxia, paresis
of a destructive liver condition known as
it as it may, this crusty man
and paralysis. Amongst their most notable
lupinosis. Professor J. Kühn of Düsseldorf
in collaboration with P.F. van
findings was that the fungus also causes
(1880), in an inspired moment, suggested
stillbirths and neonatal losses in the offthat lupinosis might be a mycotoxicosis.
der Bijl in 1918 succeeded
spring of ewes and cows exposed to
Unfortunately for him he could not rein reproducing diplodiosis,
diplodiosis during the second and third
produce the disease with cultures of fungi
a nervous disorder of
trimesters of pregnancy. Even the offspring
from toxic fields. Interest in lupinosis then
ruminants, with pure cultures
of dams that had never shown overt signs of
shifted to Australia where lupines are grown
of Stenocarpella maydis
diplodiosis can be affected. To date, despite
on a large scale. Australian researchers
the dedicated efforts of Snyman, the active
soon established that the condition, which
(= Diplodia maydis,
principle responsible for diplodiosis has not
affects both cattle and sheep, was indeed
Diplodia zeae).”
been isolated. Diplodiosis is very important
a mycotoxicosis, but the causative fungus
from a medical and veterinary perspective,
was not identified. This was the position in
1969, when K.T. van Warmelo undertook
a mycological investigation on a field of white lupines in
the Hermon district of the Western Cape Province where
530 ewes had died of the disease. Examination of the field
revealed that the sheep had grazed almost entirely on pods,
many of them moulded. Fortuitously, the pods were infected
almost exclusively by a fungus, Phomopsis leptostromiformis.
Equally fortuitously, P. leptostromiformis from the mouldy
pods, cultured on sterile lupine seeds, caused typical signs
of the disease in sheep dosed at Onderstepoort. This was
the first experimental induction of lupinosis by dosing pure
cultures of a fungus to animals. Australian researchers have
since established that the principal mycotoxin responsible for
lupinosis is a linear heptapeptide, phomopsin A.
The next person to imagine that an ordinary mould (as
opposed to, say, a mushroom or ergot) can poison animals
was D.T. Mitchell. Asked what Mitchell was like, Douw Steyn
replied that he suffered from a squint and that he was a
‘befoeterde’ (crusty) man. Appointed by Theiler, Mitchell floated, as work demanded, between Onderstepoort, Allerton
Laboratory in Natal and Armoedsvlakte. Be it as it may, this
crusty man in collaboration with P.F. van der Bijl (mycologist)
in 1918 succeeded in reproducing diplodiosis, a nervous disorder of ruminants, with pure cultures of Stenocarpella maydis
(= Diplodia maydis, Diplodia zeae). As far as we can tell this
is the first time that a mycotoxicosis had been reproduced by
feeding a pure culture of a fungus to the target animal. If we
are correct, this would make Mitchell no less than the ‘father’
Geigeria aspera has been responsible for large outbreaks of vermeersiekte
of modern medical and veterinary mycotoxicology. Sadly for
in small stock
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Gifblaar ((Dichapetalum cymosum
m), containing monofluoroacetate, is deadly for ruminants
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Marasas and his co-workers had implicated F. verticililoides in
because it involves maize, a staple food of both humans and
animals. The fact that it can also affect the unborn (a rarity for
the aetiology of oesophageal cancer of humans in the Eastern
a mycotoxicosis) is very worrying.
Cape Province, and because F. verticililoides was one of the
Our involvement in equine leukoencephalomalacia (LEM)
most prevalent moulds on harvested maize in the world.
Any mycotoxin in maize, a staple food of
began in the early 1970s when J.G. Pienaar
of the Pathology Section asked our opinion
human and animals, is for obvious reasons,
on the brain of a horse showing erosions
of signal importance to the international
“F. verticililoides was
of the white matter. After consulting with
scientific community. The question now was,
one of the most prevalent
Marasas, we decided that the horse probably
did fumonisin B1 also cause LEM? Marasas
moulds on harvested maize
had LEM, a disease associated abroad with
duly presented us with a minute amount of
the ingestion by horses of mouldy maize.
fumonisin B1 with which we were fortunately
in the world. Any mycotoxin
The diagnosis was made on the grounds
able to induce LEM in horses, effectively
in maize, a staple food
that the brains of horses affected by LEM
answering that question. Our research also
of human and animals,
typically reveal (as in this case) large cavities
had an interesting little sequel. A comparais for obvious reasons, of
where the white matter had undergone
tive study of the toxicity of F. verticililoides
signal importance to the
liquifactive necrosis. We immediately began
for various species of animals by N.P.J. Kriek,
dosing trials with pure cultures of Fusarium
Kellerman and Marasas in 1981 revealed
international scientific
verticililoides, the dominant fungus on the
that the main target organ in pigs was the
community.”
maize bran eaten by the horse, in order to
lung. In the early 1990s, large outbreaks of
identify the responsible fungus.
porcine lung oedema associated with LEM
Whilst we were busy with these trials
and the ingestion of mouldy rations in the
B.J. Wilson and R.R. Marinpot (1971) of the United States
USA were positively diagnosed as fumonisin B1 poisoning.
announced at an international congress in Pretoria that they
Thus, a relatively academic laboratory finding in South Africa,
had reproduced LEM by dosing cultures of F. verticililoides to a
found practical application abroad.
donkey. The next big step forward was the isolation by W.C.A.
Research on other poisonings
Gelderblom (a member of the Marasas team at the Medical
Research Council) of a novel mycotoxin, fumonisin B1 from
It might superficially appear as if comparatively little research
cultures of F. verticililoides. Fumonisin B1 immediately drew
has been done on major poisonings such as gifblaar poisoning,
intense international interest, because, amongst other reasons,
seneciosis, vermeersiekte and Lantana poisoning. This is not
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of facial eczema in sheep by dosing pure cultures of the
causal fungus (Pithomyces chartarum) obtained from a toxic
field clearly fell in the ambit of diagnostics. The position with
regard to maldronksiekte and Aspergillus clavatus tremors, for
example, is not quite so clear. Pienaar in collaboration with
Kellerman and others (1976) incriminated Solanum tetense in
the disease of cattle in the Limpopo Province characterized by
epileptiform seizures. Later, similar disorders in the USA and
South America were ascribed to other Solanum spp. With
regard to A. clavatus tremors, Kellerman and his co-workers
(1976) showed that this highly fatal nervous disorder of cattle
was caused by as yet unidentified mycotoxins produced by
the fungus growing saprophytically on feeds such as sorghum beer residue and sprouted maize. Since then, outbreaks
of A. clavatus tremors have been reported in Israel, Scotland
and elsewhere.
During the late 1970s and 1980s the diagnostic laboratory was
One of the major problems facing South African diagupgraded by the acquisition of modern instruments such as a gas
nosticians has been the lack of a laboratory test for plantchromatograph mass spectometer
associated cardiac glycoside poisoning. These poisonings
have traditionally been diagnosed on circumstantial evidence
quite true. In each case, the active principles have been identified
such as the clinical signs, and the presence of appropriate
and thorough investigations have been carried out on their
plants showing signs of being eaten and/or leaf fragments
botanical, clinical, toxicological, pathological and other aspects.
in the rumen. Schultz and her co-workers in the early 1990s
One instance that deserves to be highlighted, though, was the
tried to address this problem by adapting the fluorescence
landmark identification by J.S.C. Marais at Onderstepoort
polarization immunoassay (FPIA), a techin 1944 of monofluoroacetate, the active
nique for monitoring digoxin therapy
principle of gifblaar. In-depth studies of
in humans, for use in animals. Digoxin
gifblaar poisoning and seneciosis were not
“One of the major problems
plasma concentrations are monitored by
undertaken largely because their active
demonstrating these cardenolides in human
principles (monofluoroacetate and pyrrofacing South African
serum, based on antigen/antibody reaclizidine alkaloids) had been exhaustively
diagnosticians has been the
tions and competitive binding. They found
studied abroad.
lack of a laboratory test for
that many phytogenous bufadienolides
Much the same situation applied to
plant-associated cardiac
showed cross-reactivity with a commercialLantana poisoning and vermeersiekte. One
glycoside poisoning. These
ly available fluorophore for digoxin, a
should note, perhaps in the passing, that
cardenolide. Using this technique, positive
Snyman and his co-workers demonstrated
poisonings have traditionally
reactions have been obtained in rumen/
that the aversion factor in Senecio latifolius
been diagnosed on
stomach contents and organs of cattle,
was the active principle of the plant, a
circumstantial evidence such
ostriches, suni antelope and even a dog
pyrrolizidine alkaloid. Many other plants
as the clinical signs, and
that mouthed a toad. Another problem
were also investigated. One incident that
the presence of appropriate
bedevilling us is that gousiekte cannot be
springs to mind, is that when Anderson
diagnosed until stock start dying, and once
isolated a neurotoxin, a 4-methoxy derivaplants showing signs of being
they do so, there is no means of identifying
tive of pyridoxine, from the pods of Albizia
eaten and/or leaf fragments
the affected (but clinically normal) ones
versicolor, he pointed out the close chemical
in the rumen.”
in latency. There is now some light in the
relationship between his toxin and vitamin
tunnel, as Fourie and his co-workers (1989)
B6, and proposed that administering vitafound that of all the clinical pathological
min B6 might be a treatment for Albizia
parameters they tested, elevation of aspartate transaminase
poisoning. Trials by B. Gummow and his co-workers (1992)
activity in the serum was the most reliable indicator of cardiac
at our laboratory subsequently proved his suspicion correct;
involvement during latency.
vitamin B6 is indeed very effective. Here was a rare instance
In the first 60 years of the last century, the diagnoses in
where the structure of a toxin revealed the treatment of a
our laboratory were dominated by inorganic poisonings. Dip
poisoning.
attendants regularly monitored the arsenic content of plunge
Diagnostics
dips all over the country and no veterinarian travelled without his dip test kit. Arsenic was the standard acaricide used
When it comes to plant poisonings, the line that divides
to control the ticks responsible for diseases such as East Coast
research and diagnostics is somewhat blurred. The induction
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van den Berg. Basson also doubled as Snyman’s assistant in
fever, heartwater, redwater and gallsickness. Besides this,
arsenic was also used as an insecticide to control locusts, as
his investigations of CFA and diplodiosis.
an anthelmintic and a wood preservative. Because arsenic is an
As previously mentioned, another person besides Oom
inert substance, we still occasionally get outbreaks even today;
Joe who spent his entire career of 40 years in Toxicology was
for example, where old dip tanks have been
Maartens. A definite personality, he was not
emptied or where, long ago, locust poison
for the faint hearted! Expert in all procedures
has been dumped in the veld.
involving animals, BP will be remembered
“Oom Joe, as he was
After the Second World War, new infor his energy, enthusiasm and remarkable
secticides and acaricides (viz. neurotoxic
powers of clinical observation. He was
known, spent his entire
succeeded in the biological laboratory by
organic compounds) such as organocareer spanning 40 years
phosphates, carbamates and chlorinated
Leonie Labuschagne, who previously had
at Onderstepoort. An
hydrocarbons, came to the fore. In addiassisted Fourie in his research on gousiekte.
impish
man (in his youth
tion, new feed additives such as urea and
Competent, ever mindful of the welfare of
much given to causing
ionophore antibiotics made their appearance.
animals, she has brought a feminine touch
New laboratory techniques were required
to the laboratory. The biological laboratory,
explosions), he was an
for their diagnoses and J.M. (Joe) Minné
which for decades was a corrugated iron
absolute master of thin layer
shed, was thankfully replaced by a modern
(1938-1978, organic chemist) was just the
chromatography and, based
person to apply these techniques. Oom Joe,
facility in 1992. The history of toxicology,
on his massive experience,
as he was known, spent his entire career
however, would not be complete without
had an almost intuitive
spanning 40 years at Onderstepoort. An
mention of W.H. Haupt, ever the gentleman,
impish man (in his youth much given to
who took care of the clinical pathological
ability to make diagnoses.”
causing explosions), he was an absolute
laboratory from 1974 until his retirement
master of thin layer chromatography and,
in 1986.
based on his massive experience, had an
All the veterinarians in the Section have
almost intuitive ability to make diagnoses. In his youth, H. Graf
over the years been responsible and/or directly involved in
had inculcated in him a regard for the flora of South Africa,
diagnostics. Notable amongst these were Kellerman, Fourie
especially the trees of the bushveld, which stayed with him
and P.W. (Piet) Nel (1982-1988). Their contribution in this
all his life. Together with B.P. Maartens (1955-1995), he was
respect has been crucial to the success of the Section.
Diagnostics has been a pivotal function of the Section, because
an integral part of the history of toxicology at Onderstepoort
it kept us informed of what was going on in the country,
during the latter part of the last century. After his retirement,
P. (Pierre) de Villers in the middle 1970s and then A.T. (André)
allowing us to pick up new trends and identify new poisonings
Basson (1984-date) took the laboratory into a new era of higher
as they appeared. It must be stressed that our laboratory was
technology, using diagnostic aids such as gas chromatograph
a diagnostic, not a forensic laboratory, although it was often
used for that purpose. The objective was to deliver quick
mass spectrometry. Basson has over the years been more than
ably supported by, amongst others, E.L. Barrett, K.M. (Karin)
results so that poisoned animals could be treated or other
Basson, S. (Susan) Smith, G.C.H. (Arina) Fereirra and Heleen
corrective measures taken.
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n conclusion, looking back over the past 100 years, one can say that Onderstepoort and the
Section of Toxicology have played a leading role in the investigation of the poisonous aspects
of the wonderful flora of southern Africa. Considering our small staff and limited facilities,
the Section can honestly claim – with full acknowledgement to our collaborators, both here
and abroad – to have made a contribution to veterinary science quite disproportionate to its size.
Without question, the most important and internationally valued contribution to toxicology by South
African researchers in the past century has been their work on plant poisonings. Were it not for their
sustained effort, much less would have been known about this important aspect of toxicology in
Africa.
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Vaccine production and Onderstepoort
Biological Products Ltd.
R.D. BIGALKE, B.J. ERASMUS AND C.M. CAMERON
Introduction
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he recognition of the significance of microorganisms in normal life and disease by the chemist
Louis Pasteur in the 1880s marked the birth of an
exciting new scientific field which aimed at the
elucidation of the causes and possible prevention, control
and cure of infectious diseases. Pasteur developed a vaccine
against anthrax as an immediate result of his discovery. Robert
Koch placed particular emphasis on infectious diseases by
linking specific micro-organisms, as aetiological agents, to
a large number of them. The subsequent development of
the disciplines of serology and immunology facilitated the
use of practices such as vaccination for the prevention of a
wide variety of diseases. However, credit for the discovery
of vaccination as a method to control an infectious disease
must go to Edward Jenner for his pioneering research on the
prevention of smallpox as early as the late
1700s.
The purpose of this article is primarily
to outline the role that Onderstepoort
played in vaccine development and production in South Africa. However, the
history of some of the vaccines themselves
are also included, to serve especially as
mileposts for the reader.

Theiler was educated in veterinary science (qualifying in
1889) at the time that infectious diseases were ‘top of the
pops’. He must therefore have been intensely aware of their
importance and the value of vaccination when he arrived in
the ZAR in 1891. He used imported blackquarter vaccine on
a farm close to Pretoria in 1892 and published his results in
1894. Then followed the development of a vaccine against
RP by H. Watkins-Pitchford and Theiler at Groot Marico using
the serum-virus method at the end of 1896. Koch, however,
managed to publish the discovery of his primitive ‘bile vaccine’
against RP first and undeservedly got most of the credit.
In July 1898 Theiler founded his first permanent laboratory
at Daspoort, previously planned to be a ‘disinfection station’
for the disinfection of animal products, such as hides and skins
that were possibly contaminated with RP virus. He called this
Bluetongue vaccine production in 1912

Vaccine production before
Onderstepoort
The medical doctor, A. Edington, in his
laboratory in Grahamstown, apparently
manufactured the first successful vaccine
for animal use in South Africa in 1887. It
was blackquarter vaccine. From 1892 he
also produced a lungsickness vaccine that
was probably of some use. His vaccine
against African horsesickness and his early
rinderpest (RP) vaccine were certainly not.
He also made a smallpox vaccine, which
was reasonably effective, but the ZuidAfrikaansche Republiek (ZAR) subsequently
gave the job to Arnold Theiler (later Sir
Arnold Theiler) and Cecil Schultz (district
surgeon of Johannesburg) in 1894 who
produced an excellent vaccine for use in
the ZAR.
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Theiler had also been studying redwater of cattle (caused
by Babesia bigemina) virtually from his arrival, and more
intensively after the turn of the 20th century. In 1904 he
showed that the disease was transmitted by the blue tick,
Boophilus decoloratus, (with the assistance of a collaborator,
John M’Fadyean, who was then principal
of the Royal Veterinary College in London
Vaccine production by the
and to whom he sent the infected ticks
“It is clear that at this early
to feed on susceptible cattle), and was
Veterinary Research Institute,
already contemplating immunizing English
stage
most
vaccines
and
Onderstepoort until 1968
cattle by injecting them with infected
diagnostic reagents such
The erection of the ‘Onderstepoort’ Laborablood before exporting them to South
as mallein and tuberculin
tory was completed in 1908 and in SeptemAfrica. In 1906 he did his first immunization
were being produced in the
ber of that year the transfer of equipment
experiments on six heifers inoculated in
same laboratories in which
from Daspoort to this Laboratory started, a
England with infected blood before being
process that was completed on 8 October.
brought to Pretoria where they were exthe research was being
The bacteriology laboratory in the new main
posed to natural infection, with very
conducted.This situation
building produced mallein, tuberculin, and
satisfactory results. Redwater vaccine was
was to continue for many
vaccines for lungsickness and blackquarter.
apparently routinely prepared from 1912
years to come.”
Bluetongue vaccine, and serum and virus for
and possibly issued as a separate product
Theiler’s early immunization experiments on
initially but was soon combined with anaAfrican horsesickness – first used successfully
plasmosis, making use of donor cattle with
by him in mules in 1905 – were produced in a second laboraa mixed infection of the two parasites, and was sold for one
tory. Smallpox vaccine was produced in a small ancillary building
shilling a dose. By 1915 it was one of several vaccines being
separate from the main one in Onderstepoort’s early years.
produced by the Institute.
According to Bigalke, the following types of vaccines and
In the year from April 1916 to March 1917 Onderstepoort
other biologicals were being manufactured by the Institute
produced the following number of doses of four major
in 1908: two bacterial vaccines, four viral vaccines (one was
vaccines:
smallpox vaccine) and two diagnostic reagents.
1 240 050
Bluetongue
It is clear that at this early stage most vaccines and
Babesiosis and anaplasmosis 			
diagnostic reagents such as mallein and tuberculin were being
(then a combined product)
18 069
produced in the same laboratories in which research was being
Anthrax
696 850
conducted. This situation was to continue for many years to
Blackquarter
223 896
come. However, it is not clear which of these products were
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laboratory a vaccine institute, which apart from RP vaccine also
produced vaccines against lungsickness and blackquarter (from
1905, according to M.W. Henning), African horsesickness and
human smallpox. The blackquarter vaccine still consisted of
powdered infected muscle, as developed by Arloing, Cornevin
and Thomas.
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The above-mentioned anthrax vaccine was manufactured according to the Pasteur formula. Production at
Onderstepoort was initiated in 1914, according to Henning.
The first spore vaccine was produced at Onderstepoort by
G.G. Kind in 1920 after the method developed by Cienkowsky in 1884. A much improved spore vaccine was prepared by P.R. Viljoen, H.H. Curson and P.J.J. Fourie in 1928. It
was used extensively until 1937 when it was replaced by the
highly effective spore vaccine, consisting of non-capsulated
organisms, developed by M. Sterne. This vaccine is still used
internationally today (see also Part 3: Bacteriology).
Blackquarter vaccine production was tremendously
im-proved in 1929 when Green introduced a formol toxoid
process. J.H. Mason and J. Scheuber further improved this
method in 1936 by the addition of aluminium hydroxide as
adjuvant.
The poignant history of the unravelling of the complicated
aetiology of lamsiekte (botulism) of especially cattle in South
Africa is described elsewhere. The toxin, present in decomposed
carcass material, which is responsible for the paralysis was
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sold and in what quantities, but it is known that the Institute
had an income of about £8 647 in 1908. The government
probably paid for smallpox vaccine and it seems reasonable to
assume that bluetongue and blackquarter vaccines were sold
to farmers.
The research on protozoal diseases was probably also
conducted in the bacteriology laboratory and Theiler performed his revolutionary research on anaplasmosis (for many
decades thought to be caused by a protozoan parasite) of
cattle in 1908 and subsequent years. In 1910 he discovered
Anaplasma centrale, an organism less virulent than Anaplasma marginale. Infected bovine blood has been used as vaccine
against the disease virtually ever since, although it has not
been possible to determine exactly when the first doses were
issued.
Theiler also developed a vaccine against bluetongue that
consisted of infected sheep’s blood containing a single strain
of virus that had been ‘attenuated’ by passage in sheep.
This vaccine was used extensively since 1906 for vaccinating
sheep for almost 40 years before it was replaced by more
sophisticated products.
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identified about a decade later by E.M. Robinson – although
the field for many years.
Theiler apparently ensured that he also got credit – in 1927
Alexander related that the vaccine manufacture situation
when he identified the toxin-producing bacterium as a member
was as follows in 1958: The Section of Bacteriology was
of the Clostridium botulinum group, i.e. C. botulinum Type D.
responsible for the production of seven different vaccines,
i.e. for anthrax, blackquarter, lamsiekte, brucellosis of cattle,
Routine vaccination against lamsiekte was first instituted in
1938 with a vaccine developed by Mason
enterotoxaemia (pulpy kidney), lamb
dysentery and calf paratyphoid. Two diagand others. Sterne and Mason produced a
more potent formol-toxoid vaccine against
nostic reagents, namely tuberculin and
lamsiekte in 1941 that protects against
mallein were also produced. Although the
“At Onderstepoort, African
Types D and C, both being involved in the
research staff of the section was ultimately
horsesickness virus was first
aetiology in South Africa. This vaccine was
responsible, the actual production of bacin line by R.A. Alexander
terial vaccines had by then been shifted to
considerably improved by Sterne and L.M.
in 1933 and 1935 and a
Wentzel in 1950 by using an intussuscepted
a separate set of laboratories in the same
highly effective, polyvalent
cellophane tubing technique that probuilding-complex manned by technical
duced much larger quantities of toxin.
staff. The preparation of culture media for
mouse brain vaccine was
the production of bacterial vaccines had
The mouse brain technique developed
successfully tested in 1936,
by Max Theiler (Sir Arnold Theiler’s youngest
also been centralized.
which can be regarded
son) for the attenuation of yellow fever
The Section of Protozoology was
as
the first scientifically
virus in the USA, opened up the way
responsible for the production of two
sound vaccine developed
vaccines, i.e. for anaplasmosis (gallsickness)
for successful attenuation of other viruses.
At Onderstepoort, African horsesickness
and babesiosis (redwater). These vaccines
against an animal disease
virus was first in line by R.A. Alexander
consisted of the blood of splenectomized,
caused by a virus.”
in 1933 and 1935 and a highly effective,
carrier-donor cattle.
polyvalent mouse brain vaccine which can
The Section of Virology prepared eight
be regarded as the first scientifically sound
different vaccines, i.e. for African horsevaccine developed against an animal disease caused by a virus
sickness, bluetongue, distemper, rabies, fowlpox, Newcastle
was successfully tested in 1936.
disease, Rift Valley fever plus Wesselsbron disease (then a
combined product) and heartwater, the latter consisting of
Mason, J.D.W. Coles and Alexander subsequently successfully attenuated bluetongue virus in embryonated hen’s
infected sheep’s blood. Heartwater’s aetiological agent had
eggs in 1940. This led to the development of an avianized
been identified as a rickettsial organism in 1926. A separate
polyvalent vaccine by Alexander that was used successfully in
unit was responsible for the lyophilization of those vaccines
that could be freeze-dried. These
included all viral vaccines and much
of the brucellosis vaccine that was
manufactured.
Noteworthy is the fact that by
1958 the technique of propagating viruses in cell culture was
being used for research purposes
at Onderstepoort, but not yet for
vaccine production. However, this
was soon to completely supersede
the former techniques.
As indicated above, the development of vaccines was customarily
done by the researchers in their
laboratories which were housed in
the section in which they worked, the
latter being based on the disciplines
such as virology and bacteriology.
Once a vaccine had been tested
experimentally and had proved to
be effective the next step was to
scale up its production to factory
Unit in the Virology Section where viral vaccines and contagious abortion vaccine were lyophilized
volumes.
(freeze-dried), ca 1958
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The central bottling section in 1958

Centralization of vaccine
production at Onderstepoort

Vaccines were initially also manufactured by the section in
which they had been developed. Some sections, such as the
Bacteriology Section, produced such vast quantities of vaccine
that specially equipped, large laboratories were used for this
purpose, as mentioned above.

A drastic change occurred in 1968.
K.E. Weiss, who was director of the Institute from 1966-1980, had realized
the necessity of centralizing all vaccine
production activities at Onderstepoort as
early as 1958. He was directly involved in
the planning of a new building that he
envisaged for this purpose. It would not
only house the ‘vaccine factory’ but also
a quality control section for vaccines,
a media-production facility, vaccine
storage magazines and a sales department, several research laboratories,
offices for the senior management and
administrative staff as well as a restaurant. The new building
was completed in 1968 and opened by the then officiating
Minister of Agriculture, Mr Dirk Uys. Thus a completely new
era for vaccine production at the Institute was introduced.
The new factory was managed entirely by veterinary technologists, Weiss personally being the overall supervisor. Mr P.

Autoclave hall in the new building housing the Vaccine Factory in 1968
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Aerial view of the new building (foreground) housing the administration of the Institute and Vaccine Factory in 1968

184

(Valie) van Rooyen, who eventually had the rank of Special
the customary way – by the parent body, the Department
Grade Veterinary Technician, served as the first manager of
of Agriculture. The income derived from the sale of vaccines
– usually sold at virtually cost price or even less because crossthe factory from 1968 until he retired in 1973 when he was
replaced by Mr F.J. (Floors) Visser (in an acting capacity).
subsidization was commonly practised – went to the State
Weiss introduced internationally acceptable standards for the
coffers, i.e. the Treasury. This, in many ways unsatisfactory,
quality of all the vaccines produced by the Onderstepoort
system continued until 1981.
vaccine factory.
Because vaccines had initially been produced by the
research sections themselves, as already described, it had beAll bacterial and viral vaccines were produced, bottled
and lyophilized – if applicable – in the new facility. This
come customary to divert substantial amounts of the funds
also applied to heartwater vaccine, which
budgeted for capital expenditure in the
now consisted of frozen blood. However,
vaccine factory to finance the acquisition
babesiosis and anaplasmosis vaccines were
of equipment for the research sections.
“The income derived
still being produced by the research section
The argument used to justify this practice
concerned and then transported in bulk to
was that the Institute’s workshop could
from the sale of vaccines
the factory where bottling was carried out.
manufacture the equipment required
– usually sold at virtually
The financing of the vaccine producfor vaccine production at a fraction of
cost price or even less
the cost of purchasing mainly imported
tion needs some elucidation. It occurred
because cross-subsidization
in typical government service fashion, i.e.
modern equipment. This may have been
was commonly practised
the research section concerned, or from
a logical approach in years gone by, but
1968 also the Vaccine Factory, budgeted
modern standards for vaccine production
– went to the State coffers,
for the funds required which was annually
had become so high and the equipment
i.e. the Treasury.”
allocated – after having been cut back in
required so sophisticated that manufacture
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The trade account period
On his first day in 1980 as Director of
the Institute, Bigalke had to deal with the
serious problem of several deaths from
blackquarter in South West Africa/Namibia
(now Namibia) caused by Onderstepoort’s
anthrax vaccine. This was soon followed
by similar reports from South Africa. Tests
proved that a batch of anthrax vaccine was
contaminated with Clostridium septicum.
This episode convinced him that the vaccine
factory required more direct, very capable,
professional supervision. The bacteriologist,
C.M. Cameron, was therefore given the

“On his first day in
1980 as Director of the
Institute, Bigalke had
to deal with the serious
problem of several deaths
from blackquarter in South
West Africa/Namibia
(now Namibia) caused by
Onderstepoort’s anthrax
vaccine.”

responsibility of supervising the Vaccine
Factory. However, Bigalke ensured that he
was well informed by regular inspection of
the facility.
Bigalke and Cameron next took up
the inadequate funding of the Factory
with the head office of the Department
of Agricultural Technical Services in a convincing memorandum. The result was that
the Treasury placed the Factory on a ‘trade
account’. This meant that the Vaccine
Factory would have to earn its own keep out
of the sale of the vaccines it produced.
The trade account was implemented on
1 April 1981, the prices of vaccines were
increased to accommodate the Factory’s
budget and things soon started to improve dramatically. Systematic replacement of worn out, outdated equipment
was properly budgeted for and there was a
gradual improvement in the quality of the
vaccines produced and the productivity of
the Factory.
Moreover, the technical staff of the
Factory could be sent overseas at its own
expense to learn the latest technology
and study the equipment required for the
production of Onderstepoort vaccines. Departmental funds for overseas visits had
previously been so sparse that such trips
were of necessity limited to research staff
and very senior personnel. It gradually also
became possible to have contract research
aimed at the development
of new vaccines and improvement of existing ones
done for the Factory by
Onderstepoort’s research
sections. The total income of
the Factory in 1983 was R4,7
million. Initially the existing
close ties with the research
sections of the Institute were
maintained.

F.J. Visser (left) who replaced
P. van Rooyen when he retired
in 1973. In the middle is P.C.
Knoetze and on the right B. Smit
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thereof by the Institute’s workshop had
become a pipe dream and the vaccine
factory’s equipment therefore hopelessly
outdated. One of the most wasteful consequences was that many batches of vaccine
had to be discarded because they did not
meet the quality control standards set for
their use in the field.
Consequently the existing policy had to
be drastically altered and other means found
to support the research components of the
Institute financially. R.D. Bigalke, who was
the first member of the management of the
Institute to use the name ‘vaccine factory’,
for the vaccine-manufacturing component
of the Institute in official documents, realized that a drastic change to its inadequate
financing policy was necessary.
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he fire that broke out in the Vaccine Factory on a Sunday evening in 1981 and damaged
a large portion of the factory, especially the bottling section, was a nasty blow to
vaccine production. The conference centre in the same building complex had to be
temporarily transformed into a bottling section while the necessary repair work was
done. Fortunately there was no serious structural damage to the building, the worst being to some
of the beams in the ceilings. Since the government does not insure its property, the funds required
for repairs were obtained from the departmental budget, fortunately not from the Factory’s trade
account.

History of Individual Disciplines

The fire was a mixed blessing, in a sense, because the damaged laboratories had to be renovated
and were modernized in the process. Within approximately a year the factory was back in full
production and none the worse for wear.

PA RT 3

When Cameron left the Institute at the end of 1984 to
become a Chief Director in the Department of National Health,
the virologist B.J. Erasmus, who replaced Cameron, was tasked
with the supervision of the Vaccine Factory from 1 January
1985 in his stead.
According to Bigalke (1985) a total number of 50 different
vaccines were produced in 1983, of which 27 were bacterial,
18 viral, 3 rickettsial and 2 protozoal in nature. Other biological products that were manufactured comprised 3 antisera
and 10 diagnostic reagents. This is a vast array for any vaccine
factory. The total number of vaccine doses manufactured in
1983 were:

186

Bacterial vaccines
Viral vaccines
Rickettsial vaccines
Protozoal vaccines
Total

104 891 816
34 054 825
3 890 400
207 624
143 044 665

The comparative figures for 1958 were:
Bacterial vaccines
Viral vaccines
Rickettsial vaccines
Protozoal vaccines
Total

29 954 520
25 051 081
425 360
44 720
55 475 681

It is important to appreciate that 30 of these vaccines
had a turnover of less than 1 million doses per annum. It
is therefore clear that as many vaccines were developed by
the Institute’s researchers and produced by its factory as
were regarded necessary to enable South African farmers to
protect their livestock adequately in this country with its many
infectious diseases, divergent ecosystems and managerial
practices. Many of these vaccines were sold below production
cost and therefore had to be subsidized by those with a large
turnover. This policy existed long before the Vaccine Factory
was created and continued to be the case thereafter despite
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Bleeding an ox for the production of anaplasmosis (gallsickness) vaccine

the fact that it had to earn its own keep from 1981.
Onderstepoort vaccines were also exported to foreign
countries. Although it was not possible to determine exactly
how much vaccine was exported, because the marketing of
vaccines was done largely by pharmaceutical companies, it
was estimated to be more than 10% of the total sales. Available figures over 10 years yield a mean annual value of 8,8
million doses from 1973-1983.
One of the main functions of the Foot and Mouth Disease
Laboratory (later the ARC-Institute for Exotic Diseases and
since 1999 the Exotic Diseases Division of the ARC-OVI),
which was commissioned early in 1980, was to produce
foot and mouth disease (FMD) vaccine for use within the
borders of South Africa. As vaccination against FMD, by law
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Picture above: Lyophilization plant in the 1970s featuring
J.B. Bester (left) and an unidentified person
Picture below: Bottling machine in the 1970s featuring
T. Fouche (left), who conceptualised and manufactured it
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same applied to the bluetongue vaccine (for
more details see Part 3: Virology).
Considerable organizational turmoil was
caused at the Institute by the government’s
introduction of that ill-fated political
manoeuvre known as the Three Chamber
Parliament in 1984. The Institute became
a so-called ‘own affairs’ institution (under
the Department of Agricultural Technical
Services) whereas the Vaccine Factory
was clearly a ‘general affairs’ enterprise
which would then have to resort under
the Directorate of Veterinary Services
of the Department of Agriculture. This
would mean that the close ties which
had hitherto existed between the Vaccine
Factory and the research sections would be
severed. In such a dispensation the Factory
could only become the responsibility of
the Directorate of Veterinary Services. The
latter was, however, also convinced that
the Institute should manage the factory.

Va c c i n e P r o d u c t i o n a n d O n d e r s t e p o o r t B i o l o g i c a l P r o d u c t s

a so-called notifiable disease, was a State responsibility, the government financed the entire Laboratory.
Only if surplus vaccine was available was it sold to
neighbouring countries that were also afflicted by the
SAT strains. Later tailor-made FMD vaccine against the
offending strain, or even substrain, was sometimes
prepared for local or foreign use. However, the income
obtained from the latter went into the State coffers, not
into the trade account. The FMD Laboratory’s expertise
in the typing of virus strains became much sought after,
despite strong competition from a similar IFFA Merieux
laboratory in Botswana. Export of surplus vaccine and
tailor-made vaccine for a country like Zimbabwe was
also possible from time to time. The FMD Laboratory
eventually obtained special Treasury dispensation for the
retention of this income.
Although the Vaccine Factory had its own retail outlet
for the sale of vaccines (see above) most of its vaccine
was acquired by private pharmaceutical companies who
did the bulk of the distribution, as mentioned. The emergence of closer co-operation with the pharmaceutical
private sector was a further development that was
initiated in the 1980s. Collaboration with the company
Coopers SA Ltd involved the production of blackquarter
vaccine. The technology used by the New Zealand branch
of the Company was made available to the Vaccine
Factory. It concerned the production of
refined peptones for use in the culture
medium used for the production of the
toxin. The Company was rewarded by a
“One of the main
portion of the income derived from the sale
functions
of the Foot
of the ‘new’ vaccine.
and Mouth Disease
Erasmus kept a tight rein on the factory
Laboratory, which was
and was also intimately involved in the
virological developmental research which
commissioned early in
was conducted at the factory level. He was,
1980, was to produce foot
for example, responsible for the urgent
and mouth disease (FMD)
development and production of an invaccine for use within the
activated vaccine against equine influenza
borders of South Africa.
when the disease broke out in South Africa
for the first time in 1986. He had anticiAs vaccination against
pated that it would sooner or later be
FMD, by law a so-called
introduced by means of imported horses
notifiable disease, was a
and had obtained the required virus strains
State responsibility, the
and technology from elsewhere in good time.
government financed the
He was also responsible for the selection of
appropriate strains of African horsesickentire Laboratory.”
ness virus for inclusion in Onderstepoort’s
polyvalent live, attenuated vaccine. The
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Modern (Braun) fermentors, which were installed in the early 1990s
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The status quo was eventually formalized
Council (ARC) was created by impleby means of a special Cabinet Decision
mentation of the Agricultural Research Act
“The facilities for
1990 (Act No. 86 of 1990). This Act
that gave the Institute temporary custody
vaccine production were
over the Factory. In practice this became a
facilitated the transfer of the Veterinary
further improved by the
‘permanent’ arrangement.
Research Institute, Onderstepoort, and the
installation of state of
12 other agricultural research institutes of
D.W. Verwoerd replaced Bigalke as
director of the Institute in 1988. The vaccine
the Department of Agricultural Technical
the art fermentors and
Services, to this newly created parastatal
factory’s improved financial position ena modern lyophilization
abled it to contract the Institute to conduct
body. As discussed in Part I, the ARC was
plant. These improvements
much needed research on its behalf. This,
hesitant to accept the financial responsibilifacilitated the factory’s
inter alia, led to the development of improved
ty for the Vaccine Factory, which was
attainment of good
clostridial vaccines and a new leukotoxin
therefore not transferred to the ARC. The
vaccine against pasteurellosis. Research on
close ties between the functions of research
manufacturing practice
recombinant vaccines led to development
and vaccine production that had existed
(GMP) status and promoted
of a recombinant baculovirus-bluetongue
for so many decades were therefore finally
its increasing competition
virus vaccine that protected sheep against
severed. The Factory was now completely
with
commercial
infection.
independent from the Institute, which
companies.”
Further scaling up of the technology will,
acquired a new name, i.e. Onderstepoort
however, be necessary for it to be of practical
Veterinary Institute (OVI). The Factory beuse. The facilities for vaccine production
came the responsibility of the Department
were further improved by the installation of
of Agricultural Technical Services.
state of the art fermentors and a modern lyophilization plant.
The time was now ripe for the Factory to have its own brand
These improvements facilitated the factory’s attainment of
name: Onderstepoort Biological Products (OBP), as suggested
by Verwoerd. When the Department of Agricultural Technical
good manufacturing practice (GMP) status and promoted its
increasing competition with commercial companies.
Services was amalgamated with the existing Department of
Agriculture in 1993 to form a newly constituted department
with much wider responsibilities, a restructuring process that
Separation and the establishment of
marked the end of the failed ‘own affairs’ political pipe dream,
‘Onderstepoort Biological Products’
OBP became the responsibility of the new Department of
Agriculture and was made an independent directorate of the
The next dramatic organizational change to affect the Vaccine
latter in 1995.
Factory occurred in 1992 when the Agricultural Research
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Onderstepoort Biological
Products Ltd (OBP) – a State
corporation

positive audit from the Registrar of Act
36 of 1947 during 2003. It also erected a
state of the art experimental animal facility
costing approximately R15 million in 2004
and is now breeding Specific Pathogen
Free laboratory animals. OBP’s staff was
transferred from the National Department of Agriculture to the Corporation in
2002. OBP’s export business was enhanced
by the bluetongue vaccine required to
control outbreaks of bluetongue in European countries such as Italy, Spain and
Portugal. It also won an FAO tender for
the supply of contagious bovine pleuropneumonia (lungsickness) vaccine to
Zambia in 2005.

The final step in the evolution of the
vaccine factory (OBP) during the century
of its existence occurred in 2000 when it
became a State corporation fully owned
by the National Department of Agriculture
under the Onderstepoort Biological Products Incorporation Act 1999 (Act No 19
of 1999). OBP is controlled by a Board of
Directors currently consisting of five non-executive directors
and one executive director, the Managing Director.
The seemingly endless saga of trying to disentangle the
ownership of the building occupied by both OBP and the
OVI was only finalized in May 2005. By that time the OVI
had already moved its administrative and relevant research
activities to older buildings. Moreover, the entire piece of land
occupied by OBP was finally fenced off from the OVI campus
by a stout structure, thereby ensuring that physical separation was also complete.
When Broekman went on pension in December 1998,
W.J.S. (Willie) Botha took over as Acting Director and was
replaced by Linda Makuleni in November 2001 as Chief
Executive Officer (later Managing Director) of the recently
established corporation. OBP has proved to be very profitable
A selection of OBP vaccines
in recent years, particularly on
account of the large volumes
of vaccine (especially against
botulism) and hyperimmune
sera that were exported to
countries especially in Europe
and South America.
On the other hand it
has been experiencing increasing local competition
from products manufactured
overseas and in this country.
This is mainly because of the
opening up of South Africa’s
borders due to the lifting of
sanctions since 1994 and
the government’s policy of
promoting sound economic
competition.
OBP implemented
the
ISO Total Quality ManageThe state of the art ‘Usifroid’ lyophilization plant which was installed in 1992
ment System and received a
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Erasmus retired from OBP to concentrate
on his farming enterprise in the Western
Cape in 1995 and J. Broekman – OBP’s
Chief: Vaccine Production since 1982 – was
appointed as its Director in 1996.
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The current main entrance to Onderstepoort Biological Products
already mentioned. On the other hand, the Vaccine Factory’s
total income in 1983 was only R 4.7 million. OBP’s current
share in the local livestock vaccines market is said to be
approximately 48%.
L. Makuleni resigned from OBP in 2007 when she was
appointed Chief Executive Officer of the South African Weather
Service. She was replaced by V. Penxa as Managing Director in
the same year.

PA RT 3

OBP’s total income rose from R48.9 million in 2002 to a
maximum of R76.1 million in 2005 and decreased to R72.1
million in 2006. This was mainly due to a decrease from
105 million to 90 million doses of vaccine sold because of
decreased export volumes.
Compared with the 143.04 million doses of 1983, there is
clearly a considerable decrease in sales. This can probably be
ascribed to decreased local use of OBP vaccines for reasons

190

OBP BOARD & EXCO MEMBERS (FEBRUARY 2008)

Back row (left to right): Ms L. Bonga (Company Secretary), Mr P.M. Pieterson (Project Management Executive),
Mr M. Dada (Acting Chief Financial Officer), Dr B. Dungu (Chief Scientific Officer),
Ms S. Burger (Shared Services Executive), Mr W.J.S. Botha (Sales and Marketing Executive)
Front row (left to right): Mr S.S.M. Seane, (Board Member) Ms N. Qata, (Board Member) Ms N.D. Shabalala (Chairperson),
Ms V. Penxa (Managing Director), Ms N. Jaxa, (Board Member), Adv D.J. Mitchell (Board Member)
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C.M. VEARY
Early beginnings (1922-1959)

of Veterinary Field Services where he eventually retired as
head. In 1932 general hygiene was formally incorporated
uring the first decade or so after its foundation
into municipal hygiene. The course was subsequently again
in 1908, the scientific activities of the Onderstedivided into general hygiene and municipal hygiene and it now
poort Veterinary Institute were not formally
included the bacteriology of milk.
organized in terms of discipline-based sections
From the beginning of 1934 municipal hygiene was eleor departments. Following the example of its founder Arnold
vated to an independent professorship in a new Department
Theiler the small number of researchers, though specialized to
of Municipal Hygiene (later to be called the Department of
some extent, all became involved in combating the diseases of
Hygiene and Animal Management). General hygiene and
greatest economic importance, whatever their aetiology. Their
animal management remained as but a subject within the
activities included research, field work and the development
new department and was taught by one lecturer. P.J.J. Fourie,
and production of vaccines, and diseases included lamsiekte,
then Professor in Pathological Physiology, was appointed
nagana, East Coast fever, African horsesickness, plant toxias the first head of the Department of Hygiene and Animal
coses and others. The need to specialize in a specific discipline
Management, a position he filled until his retirement in 1959.
became more important when the Faculty of Veterinary
He had contributed to veterinary science in many fields since
Science was established in 1920 as an intehis appointment at Onderstepoort in 1922.
gral part of the Institute and researchers
He started his career producing anthrax
were selected for teaching the required
vaccine, assisted with lamsiekte research at
“The term hygiene is
subjects. Thus the first reference to what
Armoedsvlakte, worked on internal parasites
later became known as veterinary public
and congenital porphyria and lectured in
derived from the Greek
health was the appointment of P.J. du
pharmacology, pathology, medicine and
goddess Hygeia, daughter
Toit as the first Professor of Hygiene and
pathological physiology before his transfer
of Asclepius, the god of
Infectious Diseases in 1922.
to Hygiene. He played a major role in the
healing. She was the
The term hygiene is derived from
campaign for independence for the Faculty
symbol of health and
the Greek goddess Hygeia, daughter of
and was its Dean from 1951 to 1955. After
Asclepius, the god of healing. She was the
his retirement from the civil service in 1954
hygiene, its promotion and
symbol of health and hygiene, its promotion
and from the Faculty in 1959 he served as
preservation.”
and preservation. Hygiene is therefore a very
public relations officer at Onderstepoort
inclusive term which was defined in various
until his final retirement in 1960.
ways over the years and often combined
with other disciplines for academic purposes. At Onderstepoort,
Growth and consolidation (1959-1973)
Hygiene was separated from infectious diseases in 1923 and
In 1959 L.W. van den Heever, a recipient of the Theiler
E.M. Robinson, who had assisted Du Toit as lecturer in hyMedal, took up the joint appointment as Head of the
giene, was transferred to a new Department of Bacteriology.
Section
of Veterinary Food Hygiene and Public Health at the
Hygiene became a separate department in the Faculty
Institute
and Senior Lecturer in ‘Special Hygiene of Meat
and included various subjects such as municipal hygiene,
and Milk’ at the Faculty, a name later to be changed to
animal management (which included general hygiene) and
‘Veterinary Food Hygiene and Public Health’, when the course
state veterinary medicine. P.R. Viljoen taught state and
was expanded to include mastitis. He was largely responmunicipal hygiene and H.H. Curson was responsible for
sible for raising the standard of his discipline to an internaanimal management. In 1926 the department was renamed
tional level, both in terms of research at the Institute and in
‘State Veterinary Medicine and Municipal Hygiene’ and was
the training of students. His research mainly concerned the
headed by P.R. Viljoen, who became Deputy Director of
diagnosis and control of mastitis but also included pioneering
Onderstepoort in 1927. In 1931 general hygiene, separated
studies on health aspects of biltong, including the possibility
from animal management, was added as a subject and
of contamination with measles, Salmonella and other microthe department attained independent departmental
organisms during processing. He was also co-discoverer of
status with full representation on the Senate of the University
Parafilaria bovicola as the cause of false bruising in slaughtered
of Pretoria. P.S. Snyman, who qualified in 1924 in the first
cattle. As lecturer he taught food hygiene to undergraduate
group of Onderstepoort students, was head of the new
students in the last two years of their course and included
department until he resigned in 1934 to join the Division

D
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L.W. van den Heever, Head of the Section of Veterinary
Food Hygiene and Public Health at the Institute from
1959-1973 and first full-time Professor of Veterinary
Public Health at the Faculty from 1973-1987

192

lectures, demonstrations and practical training
in meat and milk hygiene, eggs and fish, the
zoonoses, and diseases of the mammary gland.
From 1963, two post-graduate courses were
also offered by the Faculty of Veterinary Science,
namely:
(a) A Diploma in Veterinary Public Health,
awarded after completion of a two-year
part-time course almost identical to that
given to medical graduates for the Diploma
in Public Health. This degree fully qualified
the veterinarian to become a member of
the public health team, as the curriculum
covered a wide range of public health subjects such as
legislation and administration, water and sewage purification, physiology of nutrition, elementary geology and
meteorology, medical sociology, environmental sanitation,
epidemiology, genetics, statistics, radiation, microbiology,
parasitology, infectious diseases, town-planning, maps
and plans and building construction.
Veterinary candidates devoted additional
time to the zoonoses, foods of animal
origin and import and export regulations
relating to such foods.
(b) A Masters Degree in Veterinary Medicine (Food Hygiene) [MMedVet(Hyg)],
with Food Hygiene and Public Health
as major, and Parasitology, Infectious
Diseases and Pathology as ancillary
subjects. Two years of study were required, and the candidates prepared
and submitted seminars apart from
doing formal examinations. A treatise
on original work was also required.
By 1964 van den Heever had successfully
completed the Diploma in Veterinary Public
Health, a course which he had initiated in
conjunction with the Faculty of Medicine at
the University of Pretoria. In 1970 he was
awarded the MMedVet(Hyg) degree with a
dissertation entitled ‘Certain Health Aspects of Biltong’ and
in April 1973 he was transferred into the full-time employ of
the University of Pretoria as Associate Professor and head of
the Section Veterinary Public Health within the Department of
Pathology. In May of 1982 he was promoted to full professor
in the same capacity and from January 1984 to the first post
of Professor and head of a newly established independent
Department of Veterinary Public Health − a position he
retained until his retirement in 1987.

ABF OP 100 Years.indd Sec1:192

Veterinary public health at the Institute
after 1973
When van den Heever opted for the position at the Faculty
on the latter’s independence in 1973, he was succeeded at
the Institute by W.H. Giesecke who had worked under his
mentorship since 1966. In 1982 the latter
was promoted to Assistant Director and
after the reorganization of the Institute in
1992 became the Programme Manager for
Veterinary Public Health. He continued in
this position until 1995 when he relocated
to Mmabatho as Director: Veterinary Services of the North-West Province where
he retired in 2003. Under Giesecke’s
guidance his section continued on the road
established by his predecessor in the field
of milk and meat hygiene, which entailed
research and development, diagnostics and
managing the Onderstepoort abattoir.
His specific interest was the management of udder health in lactating animals
and his contribution to the control of
mastitis in dairy herds was reflected by
his membership of several Expert Groups
of the International Dairy Federation. In
1981 he started promoting the use of
somatic cell counting (SCC) as a diagnostic test for mastitis in
South Africa, standardizing the techniques and establishing
critical thresholds. After publication of his results and the
establishment of an inter-laboratory standardization scheme
with Onderstepoort as the reference laboratory in 1983, regulations were published by the Department of Agriculture in
1985, establishing SCC as the standard diagnostic test for the
disease. By 1986 there were 24 laboratories in South Africa
and the neighbouring states participating in the scheme and
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The Onderstepoort abattoir which formed part of the Food Hygiene Section

A research assistant engaged in electronic counting of somatic cells in
milk samples as an indication of mastitis

ABF OP 100 Years.indd Sec1:193

and S.R. Giddings and new research activities included the
determination of antibiotic residues (in collaboration with D.N.
Lloyd of Medunsa), the diagnosis and treatment of teat canal
infections, improved harvesting of game meat (with Veary) and
the computerization of the SCC procedures. A sophisticated
chromatography laboratory was established, inter alia to determine whether recombinant bovine somatotropin, which

Cooling down cows to reduce heat stress and increase production

193
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in 1988 the sixth National Dairy Producers Congress decided to
support the national drive to improve udder health, including
the use of electronic particle counters. His main collaborator in
this activity was I.M. Petzer.
Z.E. Kowalski, A.M. Durand and P.A. Korybut-Woroniecki
contributed to other research projects including the determination of potentially pathogenic organisms in animal feeds,
the pathogenesis of mastitis and the role of defective teat
cup liners in milking machines in inducing mastitis. By the
end of the decade new staff included J.H. du Preez, P. Apps
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Turner also promoted liaison with
was used as stimulant by some producers,
had any effect on milk composition.
outside
universities resulting in the
“At the Faculty, van den
The transfer of the Institute, renamed
appointment in 1990 of Prof J. Bleby of the
Heever was succeeded in
as the Onderstepoort Veterinary Institute
Royal Veterinary College in London as an
1988 by G.V.S. Turner. Under
(OVI), from the Department of Agriculture
extraordinary professor. At the time Bleby
his guidance attention was
to a semi-autonomous Agricultural Rewas an international expert in the field of
search Council in 1992 led to a significant
laboratory animal science and he visited the
devoted to the re-curriculation
change in corporate culture. This included
department in August 1990 to compile a
of the discipline (especially in
a reorientation towards more client-driven
postgraduate course in Laboratory Animal
milk hygiene, with the removal
Science at the Masters level. Turner left the
research. In the case of Veterinary Public
of mastitis from the course
Health it meant greater emphasis on diagservice of the University of Pretoria in 1992,
curriculum). A Management
nostics, on environmental issues and the
following a year of sabbatical leave during
Guideline was developed with
needs of developing communities.
and after which C.M. Veary served as acting
A highlight during this period was the
head of the department.
a mission statement, goals
official opening and commissioning of the
In the period up to 1993 the following
for teaching staff and job
new Food Hygiene building in 1993. Du
postgraduate courses were offered, but
descriptions.”
Preez completed an extensive study of the
with an ever declining enrolment: MMed
Vet(Hyg), MMedVet(LAS), PhD, DVSc,
influence of heat stress on dairy production
in 1994 and was then appointed as
DipVPH and DipHA. The latter two diploma
manager of a new training programme which concentrated
courses, Diploma in Veterinary Public Health and Diploma
on technology transfer to various client groups. It included the
in Veterinary Health Administration, were presented in
organization of two very successful symposia on respectively
conjunction with the Department of Community Health of
environmental hygiene and meat hygiene.
the Medical Faculty. One is reminded of
Giddings was responsible for community
the strong bond that existed at the time
development and the development of
between the two departments when one
hygiene auditing systems for red meat and
reads the following from a talk, ‘Veteripoultry abattoirs. The residue laboratory
nary medicine protecting and promoting
under Apps also started a new initiative inthe public’s health and well-being’ by
vestigating residues in the environment as
Marguerite Pappaioanou in 2004.
well as in feeds and foods.
‘Dr. Calvin Schwabe’s vision of ‘One
Following the translocation of Petzer to
Medicine’ has long inspired many in the
the Faculty, the resignation of Giesecke and
public health community to strive toward
other senior staff members as well as the
bringing human and veterinary medicine
financial restraints discussed elsewhere it
together to improve the public’s health and
was decided in 1996 to close down both the
well-being around the world’.
abattoir and the Section of Food Hygiene.
In the same period, the department
The residue laboratory was retained as
focused on the following research fields:
a separate entity mainly to handle the
• Epidemiology and the prevention/concertification required for the export of meat
trol of diseases with special reference
to the zoonoses and other diseases of
to European and other countries. At a later
stage this laboratory was given the added
food animals of economic importance;
responsibility of initiating and managing the accreditation
• Veterinary food hygiene and the factors associated with
by SANAS (South African National Accreditation System) of
the provision of safe, sound and wholesome food of
various OVI laboratories.
animal origin;
• The ethical, legal and scientific use of laboratory animals as
Developments at the independent Faculty
a method to protect and promote human health;
•
The economic importance of condemnations in the red
At the Faculty, van den Heever was succeeded in 1988 by
meat
industry; and
G.V.S. Turner. Under his guidance attention was devoted to
•
The
application
and economic importance of the hazard
the re-curriculation of the discipline (especially in milk hygiene,
analysis
critical
control
points (HACCP) in the South African
with the removal of mastitis from the course curriculum).
poultry
industry
for
product
safety monitoring.
A Management Guideline was developed with a mission
statement, goals for teaching staff and job descriptions.
The Department had since 1988 been accommodated in a
brand new building with ultra-modern facilities, including the
first computer network on the Veterinary Faculty campus at
Onderstepoort.
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Members of the department were also active in their cooperation with many outside organisations within the region
as a result of their scientific expertise in specialist areas
of veterinary public health. Staff members’ international
involvement in the field included honorary membership of
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The curriculum of Veterinary Public Health embraced inter alia the following:
•
•
•
•
•

Veterinary food hygiene, food associated diseases of veterinary importance in respect of food
of animal origin and zoonoses (diseases transmitted from vertebrate animals to humankind);
Meat- and milk hygiene – all measures undertaken to ensure that food of animal origin is safe,
sound and wholesome in all the stages of its production and manufacture until consumption;
Veterinary aspects of environmental health – this involves the influence that intensive
production methods have on the environment;
The human-animal interaction relating to the protection and promotion of human health; and
An introduction to the use of experimental animals in
biomedical research and the veterinary management and
control of laboratory animal facilities to ensure optimal
results and the most humane and considered use and care
of animals in research.

Both the theoretical and practical aspects of
the above were handled at an undergraduate
level and expanded upon at a postgraduate
level. Undergraduate lectures were also
presented in meat- and milk hygiene in
the Community Health 400 course at the
Faculty of Medicine, University of Pretoria.
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the Association of Teachers of Veterinary Public Health and
plete physical, mental and social well being of humans. By the
Preventive Medicine, based in the USA and membership of
application of these principles, the exit level outcomes were to
the editorial advisory board of Preventive Medicine, a scientific
achieve the upliftment and maintenance of community and
journal published in the Netherlands.
animal health at all levels of development and sophistication,
achieved through multidisciplinary and
The Department of Veterinary Public
Health started the period from 1993 to
inter-disciplinary co-operation and co-ordi2000 in disarray with the resignation of
nation between veterinarians and other pro“The objective of the
key personnel and had to do without a
fessionals and paraprofessionals involved in
course has always been to
head until 1995. In spite of this there was
public health issues.
gain an understanding
a consolidation of thinking and a reviHerd Health is a holistic approach to
into and application of
managing the health and production effision of the course content and curriculum
leading to a stabilization of the situation
ciency of production animal populations
veterinary skills, knowledge
and the inclusion of epidemiology into
–
dairy and beef cattle herds, beef feedlots,
and resources (veterinary
pig herds and sheep and goat flocks – and
the veterinary public health course at an
medical science) in
undergraduate level. This helped to create
is essentially about the efficient produccontributing
towards the
tion of food- and fibre-producing aniawareness amongst all concerned about
complete physical, mental
the multidisciplinary nature of the subject
mals. The primary objectives are to improve
and the realization that the promotion of
and maintain animal health, reproduction,
and social well being of
human health is dependant on the input
growth
and production at the most efficient
humans..”
from veterinary public health.
level that will provide maximum economic
returns to the farmer and, inter alia, to
The objective of the course has always
ensure the provision of a safe, sound and
been to gain an understanding into and
wholesome animal product to the consumer.
application of veterinary skills, knowledge and resources
(veterinary medical science) in contributing towards the comIt seemed logical therefore to incorporate the Section of
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Herd Health into the Department of Veterinary Public Health
and so was born the new Department of Animal and Community Health. This carefully considered name encapsulates all
the endeavours to secure safety and security of food of animal
origin from the farm to the post-harvesting consumer phase
without losing sight of existing and possible new zoonotic
conditions of both production and companion animals.
Veary was appointed as the head of the newly established
Department of Animal and Community Health in 1998. This
department comprised two functional management units,
namely Herd Health with D.C. Lourens as the Section Head and
Veterinary Public Health under the leadership of Veary.
Veary retired in December 2005, but was retained on
contract due to his expertise and experience in Veterinary Public
Health (VPH), particularly in meat hygiene. He subsequently rewrote the postgraduate module on VPH in poultry, so that it

could be presented online using Web-CT. Cheryl McCrindle
was appointed as Section Head of VPH at the end of 2005.
At the time of the Centenary, the Section VPH at the Faculty
of Veterinary Science, University of Pretoria comprised of
McCrindle (Section Head), Veary, Erika van Zyl (lecturer) and
Segomotso Lebogo (Secretary).
Additional staff included a technical post (Theo van der
Schans), shared with the Department of Production Animal
Medicine, and a general assistant for laboratory duties
(Rexan Ramuagele) shared with the Section of Toxicology. The
lectures in Epidemiology were presented by Bruce Gummow
and Peter Thompson from Production Animal Medicine.
Lectures on VPH were presented to 5th year stu-dents and
there were 12 two-week clinical sessions a year presented
to the 6th (final) year students, in addition to postgraduate
modules and degrees.

The driving force of the Section is embodied in its strategic vision:

PA RT 3

‘The Section of Veterinary Public Health aims to be party to an internationally accredited seat of
veterinary excellence within the Faculty of Veterinary Science of the University of Pretoria. We
strive to be globally competitive, regionally pre-eminent, and locally relevant. Through networking
and partnerships, we provide an effective veterinary public health interface to Africa. Our training
programmes, research and services are innovative, sustainable, relevant and of high quality. All
activities are managed within a well-regulated, efficient and value-driven system. Graduates are
equipped with essential academic skills in Veterinary Public Health’.
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he history of veterinary virology
and Weiss) were intimately involved in research on viruses and virus diseases (see
in South Africa commences, like
also Part 1).
many of the other veterinary
disciplines in South Africa, with
In 1937 the veterinary staff of the
Section of Protozoology and Virus Diseases
Sir Arnold Theiler. Prior to 1900 several
veterinarians published on viral diseases
comprised: P.J. du Toit, R.A. Alexander, W.O.
Neitz, J.H. Mason and Hans Theiler (elder
such as African horsesickness (AHS), bluetongue (BT) and others. However, it could
son of Sir Arnold). In 1938 the physicist
be argued that the birth of veterinary
A.G. (Alfred) Polson joined them and in
virology in South Africa was heralded by
1939 Hans Theiler was transferred to the
Theiler’s demonstration in 1901 that AHS
Poultry Section. Later appointments were
T.F. (Tom) Adelaar (1944 until 1947 when
is caused by a filterable agent, thus by a
virus, according to the definition that prehe was transferred to Pharmacology and
Toxicology), D.A. (David) Haig (1944 until
vailed at the time. The initial virological
research at Onderstepoort was conducted
1958 when he left for England) and Weiss
by Theiler himself and later (ca 1920) also
(1949 until 1967 when he was promoted to
by P.J. du Toit. It is not clear when the
Deputy Director of the Institute).
Section of Virology was established. Since
Appointments during the 1950s inabout 1936 reference was made of the
cluded: V.R. (Victor) Kaschula (1950-1954
Section of Protozoology and Virus Diseases. Strange as it may
when he left for the USA and eventually Lebanon) who worked
mainly on Rift Valley fever (RVF) and Newcastle disease; B.M.
seem, in 1951 the name changed to Section of Virus Diseases
and Protozoology. By the mid-1950s the two disciplines were
(Bushy) McIntosh (1952-1956 when he left for Pirbright,
split and the one became the Section of
UK but soon after joined the Poliomyelitis
Virology.
Research Foundation in Johannesburg) who
Until the end of R.A. (Ray) Alexander’s
did pioneering work on the serotyping of
AHS virus isolates and P.G. (Peter) Howell
term, the respective Directors of the Institute
“It could be argued that
(1954 until 1973 when he was appointed
(Theiler, du Toit, G. van de W. de Kock, J.I.
the birth of veterinary
(John) Quin and Alexander) appear to have
Professor and head of the Department of
virology in South Africa
acted as heads of the relevant laboratory.
Infectious Diseases at the Onderstepoort
was
heralded by Theiler’s
It was only after Alexander’s retirement in
Veterinary Faculty). Howell initially worked
demonstration in 1901
1961 that K.E. (Gene) Weiss was appointed
on rabies but was soon thereafter made
that AHS is caused by a
as head of the Virology Section. Following
responsible for AHS research (until the end
of 1960) as well as BT research (until 1973).
his promotion to Deputy Director of the
filterable agent, thus by
C.J. (John) Maré (1958 to 1966 when he
Institute in 1967 B. J. (Baltus) Erasmus
a virus, according to the
took up a post in Ames, Iowa where he had
became head, a post which he held until
definition that prevailed at
1985. The subsequent heads were: B. J.H.
studied for his PhD) concentrated on viral
the time.”
(Banie) Barnard (1986-1998), D.J. (Dirk)
agents associated with bovine infertility and
Verwoerd (part of 1999), J.T. (Janusz)
made the first isolations of infectious bovine
Paweska (1999-2001) and G.H. (Truuske)
rhinotracheitis (IBR) and infectious pustular
Gerdes as Acting Head (2001-2006). Since
vulvovaginitis (IPV) viruses in South Africa.
2007 several sections were amalgamated under a programResearchers appointed during the 1960s included: Baltus
me manager and effectively the position of heads of sections
Erasmus (1961 until 1985 when he became Head of the
Vaccine Factory, later Onderstepoort Biological Products (OBP),
ceased to exist.
but continued research in virology until his retirement in 1995);
It is obvious that over a period of 100 years many researchers were involved in virological research at OndersteN.C. (Neville) Owen (1962 until 1964 when he took up a post
poort. It is therefore impossible to list all the enthusiastic
in Physiology at the University of Natal), who had a knack
and dedicated people who contributed towards making
for new techniques and in collaboration with E. (Eberhard)
Munz (a visiting scientist from Munich, Germany) took the
the Virology Section internationally renowned. Most of the
Directors of Onderstepoort (Theiler, du Toit, de Kock, Alexander
first electron micrographs of BT virus; L. (Louis) Coetzee (1962
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until 1965 when he took charge of the Poultry Section) who
Appointments after 1980 included Gerdes (1983 to date)
specialized in serological techniques and performed research
who is an excellent diagnostician of international repute and
on poultry viruses; B. (Barney) van der Westhuizen (1962
has isolated a wide range of viruses. For years she has been
until 1966 when he joined a pharmaceutical company) who
the cornerstone of the Virology Section and although she
did pioneering work on bovine ephemeral fever (BEF) and A.
officially retired at the end of 2004 was re-appointed on a
(Athanasios) Theodoridis (1968 until 1985 when he returned
contract basis. R. (Roy) Williams (1985 to date) specialized in
to Greece). Theodoridis continued work on BEF and produced
serological tests and the development of diagnostic kits and
the first effective vaccine. He also produced an inactivated
geographic information systems as applied to various diseases.
vaccine to combat chlamydiosis in sheep
Janusz Paweska (1991 until end of 2001
and in later years he worked on viruses
when he was appointed to the staff of the
South African Institute for Communicable
involved in bovine infertility.
“This chapter would
During the 1970s the following reDiseases where he is responsible for work
not be complete
searchers joined the Virology Section: B.J.H.
on haemorrhagic fevers) did a great deal of
without
reference to the
Barnard (1972-1998) who, during his long
work on equine viral arteritis in donkeys, on
major contribution of
and fruitful career, worked on RVF (and
AHS, BT and LSD.
produced an inactivated vaccine), lumpy
This chapter would not be complete
veterinary technicians
skin disease (LSD), rabies and malignant
without reference to the major contribu(technologists) to virology
catarrhal fever (MCF); A. (Attilio) Pini
tion of veterinary technicians (technoloat Onderstepoort.”
(1972 until 1980 when he was transferred
gists) to virology at Onderstepoort. It is
to take charge of the Foot and Mouth
not the intention to list all the names of
Disease Laboratory) who worked on the
the technical staff employed over the past
pathogenesis of BT and on African swine fever (ASF) and
century but merely to refer to those who worked in Virology
G.R. (Gavin) Thomson who was appointed in 1978 and also
for a reasonable time and more particularly those who were
transferred to the FMD Laboratory 2 years later. Thomson
involved in major breakthroughs.
worked on swine viruses, particularly those responsible for
The first name that comes to mind is S.M. (Rita) Geyer,
reproductive failure.
truly the ‘grand dame’ of veterinary virology. She is a most
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S.M. Geyer with K.E. Weiss in the virology laboratory
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Veterinary technician preparing cell
cultures for virus production
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(The South African Association for
Veterinary Technologists) of which he
was the founding chairman, a post
that he held for many years. He and
other technical staff, notably J.A. (Koos)
Botha centralized the production of
vaccines in the Virology Section. This
became the forerunner of Onderstepoort
Biological Products. J.B. (Kobus) Bester
(1947-1968) assisted Alexander with
developmental work on freeze-drying
of viral vaccines and with his practical
nature he contributed a great deal to
its eventual successes. Since about 1959
he and his staff were responsible for the
freeze-drying of all live viral vaccines (in
the Wool Building) and in 1968 they
remarkable woman, a true lady, who was involved with vetecontinued this activity in the new vaccine production facility.
rinary virology at Onderstepoort for almost 6 decades. She
M.J. (Magiel) Botha had a long and fruitful career in
commenced her career at Onderstepoort in February 1932
the Virology Section. Initially he and Koos Botha assisted
as assistant to Alexander. She performed the intracerebral
McIntosh with his AHS research. Thereafter he worked with
inoculations that led to the isolation of AHS virus in mice and
Howell on BT and AHS, and eventually with Barnard on MCF.
the subsequent serial passages that led to the development of
S.T. (Stan) Boshoff (1958-1989) was a remarkable person
the first attenuated AHS vaccine. During the
in many respects. He was a big man
early 1940s she inoculated the embryonated
but inside that giant frame he carried a
eggs that resulted in the artificial cultivation
small heart. Transferred from Allerton to
“S.M. (Rita) Geyer, truly
of BT virus and its subsequent attenuation
the Virology Section at Onderstepoort, he
the ‘grand dame’ of
by serial passage.
soon became an indispensable member of
veterinary virology, was
During the 1950s Miss Geyer was the
the team, specializing in serological tests
first person at Onderstepoort to grow tissue
such as complement-fixation and haemaginvolved with veterinary
and cell cultures in vitro. In subsequent
glutination-inhibition. He was exceptionally
virology at Onderstepoort
years she was in charge of a group of
meticulous and well-organized, with his test
for almost 6 decades. She
women who produced cell cultures for the
results always neat and up to date – the
performed the intracerebral
entire Institute (for research and vaccine
ideal technologist in every respect! Sadly
inoculations that led to
production). Promotions duly followed and
he suffered from various ailments such as
it is not surprising that Miss Geyer was
arthritis and high blood pressure and retired
the isolation of AHS virus
the first female in the Department of Agribecause of ill health at the relatively young
in mice and the subsequent
culture to be promoted to the post of
age of 54 years. He died soon afterwards.
serial passages that led to
Control Technician, at the time the highest
Another remarkable person was L.M.
the development of the first
post available for technical staff. She retired
(Lucas) Pieterse (1959-1993). Gifted with
attenuated AHS vaccine.”
in 1977 but was immediately re-employed
exceptional dexterity and enthusiasm he
on a part-time basis and assisted Erasmus
was the ideal person to pursue new techin the improvement of the BT vaccine. In
niques and methodologies. Being rather
1986, at the age of 73 she finally retired, having spent 54
impatient to await results, he successfully modified several
extremely fruitful years in the Virology Section. In January
techniques to expedite the outcome of tests. He was involved
2008, at the age of almost 95 years, she was still in good
in the isolation and identification of many viruses, amongst
health with a remarkable memory.
them some known viruses (e.g. equine viral arteritis, equine
P.J. (Valie) van Rooyen (1947-1968) will be remembered
influenza) isolated for the first time in South Africa and
mainly for his role in vaccine production and for uniting
some hitherto unknown viruses (e.g. the equine encephalosis
veterinary technologists in their own professional organisation
viruses). He trained many people in virological techniques,
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amongst them several researchers from abroad (particularly
in the serotyping of AHS and BT viruses by plaque reduction
neutralization tests). Sadly, like his colleague Boshoff, he also
suffered from poor health. Despite his ailments he exuded
great enthusiasm and possessed acute powers of observation.
Not unexpectedly, he died in 1994 at the relatively young age
of 52 years. Despite his early demise he left a great legacy at
Onderstepoort.
Other technologists who made major contributions to the
activities of the Virology Section are: Roelf Greyling (1973-1985;
1996-date); Katie Roos (neé Potgieter) (1981-date) and Charlie
de Koker (1970-1997). The details for many technologists
are not available but mention is made of their names: Frans
Erasmus, David Saayman, Riekie Labuschagne, Johan Malan,
Monica Griessel, Stefaans Voges, Pieckie Combrink, Maria
Kostal, Daleen Potgieter, Aubrey Kümm, Rhona Rambach,
Susan Boshoff and Karen Kruger.

Milestones

PA RT 3

The intention of this contribution is not to attempt a detailed
chronological description of all the work performed in the
Section of Virology since its inception but merely to dwell on
certain momentous milestones or highlights achieved during
the past century. It is acknowledged with apology that this
approach will not give due recognition to the work of many
diligent researchers which, although extremely valuable, may
not meet the criterion of a major milestone
or could not be fitted into the limited space
available for this contribution.
“Of major

• African horsesickness

200

Even before 1908 Theiler conducted a great
deal of work on establishing the cause of
the disease but more particularly on finding
prophylactic measures for it. Most of his
early work concerned the simultaneous
or successive inoculation of AHS infective
blood and hyperimmune horse antiserum to
equines as a method of vaccination. Although
very crude by today’s standards, some
degree of success was achieved, particularly
in mules. The first real breakthrough in
the study of AHS came in 1932 when

significance
was the discovery by R. du
Toit that orbiviruses are
transmitted by Culicoides
biting midges. This discovery
confirmed the observation
by farmers that animals
can be protected against
infection with these diseases
by keeping them indoors
during the hours when
insects are most active.”

Culicoides
biting midges
transmit
African
horsesickness
virus to
equines and
bluetongue
virus to sheep

ABF OP 100 Years.indd Sec1:200

African horsesickness imposes a severe restriction
on the movement and export of horses, affecting
especially the race horse industry

Alexander succeeded in propagating the
virus in the brains of mice, following the
technique employed by Max Theiler (Arnold
Theiler’s youngest son) in New York in his
pioneering work on yellow fever. Adaptation
of various virus strains to mouse brains led
to the development of the intracerebral
neutralization test in mice which proved
to be an economical and reliable method
for the immunological differentiation of
strains and hence confirmation of Theiler’s
concept of antigenic multiplicity amongst
AHS viruses. By analogy to the work of Max
Theiler on yellow fever, for which he received the Nobel Prize,
Alexander proved that serial passage of AHS virus in the brains
of adult mice led to attenuation of the virus. This resulted in
the development of the first live attenuated AHS vaccine in
1934, a most significant milestone in veterinary science.
Of major significance was also the discovery by R. du
Toit that orbiviruses (i.e. AHS and BT virus) are transmitted
by Culicoides biting midges. This discovery confirmed the
observation by farmers that animals can be protected against
infection with these diseases by keeping them indoors during
the hours when insects are most active. It also explained many
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of the epidemiological features of both diseases such as their
6 vaccine strain which explained the success achieved with
seasonal nature and geographical distribution (see also Part 3:
the use of the polyvalent vaccine. A monovalent serotype 6
Parasitology).
AHS vaccine (using the Onderstepoort vaccine strain) was
Initially the vaccine contained four virus strains and
subsequently produced in Teheran until a vaccine against
with time more strains were added. Fear was expressed
serotype 9 was developed.
that neurotropic adaptation of this virus to the mouse may
Despite the vaccine’s efficacy in combating the outbreak,
also lead to potential neurotropism in the horse. To counter
alarming reports of neurological signs, including blindness,
these fears Alexander selected one of the four vaccine strains
were received from various countries. These complications
and inoculated several horses intracerebrally. Although the
were most prevalent in donkeys and occurred on average
horses developed definite neurological signs, none died
between 4 and 6 weeks post-vaccination. Despite strong
and Alexander concluded that if direct inoculation into
circumstantial evidence incriminating the AHS vaccine,
the brain did not kill horses, subcutaneous inoculation
Alexander found it very difficult to reconcile these alarming
should be perfectly safe. However, work done 30 years later
findings with his experience with the AHS vaccine and blamed
proved that, had any of the other three
it on unknown local infections such as
vaccine strains been chosen, the outcome
the recently described “Near East Equine
of the experiment might have been entirely
Encephalitis” (which eventually proved to be
different.
rabies). However, despite several requests to
“The polyvalent AHS
the relevant authorities, no brain samples
In general the immunization of horses
vaccine from Onderstepoort
and mules with neurotropic AHS vaccine
from affected animals were received and
(containing serotypes 1
has been satisfactory and the use of this
consequently the role of AHS vaccination in
to 7) was used extensively
vaccine on a large scale revolutionized
the aetiology of the neural syndrome could
in the Near and Middle
the control of horsesickness. Failures were
not be established.
usually due to virus strains not represented
In January 1961 Erasmus was given the
East countries and assisted
in the vaccine. Such new strains were duly
responsibility
for AHS diagnosis, research
greatly in reducing losses
attenuated and also incorporated in the
and vaccine production. The neurotropic
which led to the eventual
vaccine. By 1949 the vaccine contained
vaccine was produced in adult mice which
eradication of African
eight strains (not necessarily serotypes).
meant the weekly intracerebral inoculation
horsesickness.”
The neurotropic vaccine was used to great
of thousands of mice with each serotype and
effect, not only in South Africa but also
2-3 days later the harvesting of their brains.
elsewhere in Africa. During the 1944
For the first 2 years this laborious activity
epizootic of AHS in North Africa and the
consumed all his time but fortunately relief
Near East it was used to immunize horses, mules and donkeys
came at the end of 1962 when the production of this vaccine
and resulted in complete control of the epizootic.
was taken over by van Rooyen and his technical team.
In 1951 McIntosh took over the AHS research from
During 1962 Erasmus discovered that following intraAlexander. He improved the neutralization test considerably
peritoneal inoculation of guinea pigs, the Karen vaccine virus
caused fatal encephalitis. In comparing all the vaccine strains,
by using hyperimmune rabbit serum instead of horse serum.
He conducted extensive immunological studies on 42 virus
it emerged that the serotype 7 (Karen) strain was markedly
isolates, including the eight vaccine strains, and various
more neurotropic than the other vaccine strains and was
capable of traversing the blood-brain barrier. It is, therefore,
other isolates from cases of AHS in immunized horses. The
highly likely that the Karen strain was responsible for the
results indicated that the eight vaccine strains belonged to six
serotypes and several of the isolates from immunized horses
post-vaccinal neurological reactions observed in the Middle
belonged to a seventh serotype. The Karen isolate, which
East. Further work in guinea pigs indicated that all seven
originated from Kenya in 1952, was selected as prototype for
vaccine strains possessed neurotropic potential for the guinea
serotype 7.
pig brain depending upon the route of virus administration.
Howell succeeded McIntosh in 1957 and continued the
The intranasal route proved to be the most sensitive and
AHS work. In 1958 he isolated an additional serotype (Type
using this route the Karen strain produced fatal encephalitis
8). Following the serious outbreak of AHS in 1960 in the
in horses and dogs. In the light of this information the Karen
Near and Middle East, he was deputized to assist with the
strain was omitted from the vaccine and the need for a safe
diagnosis and control of the disease. A new serotype (serotype
and efficacious alternative to the neurotropic vaccine was
9) was identified by Howell. The polyvalent AHS vaccine
emphasized.
from Onderstepoort (containing serotypes 1 to 7) was used
Studies by Erasmus on the pathogenesis of AHS in horses
extensively in the Near and Middle East countries and assisted
revealed virus replication in various lymphoid and other tissues
greatly in reducing losses which led to the eventual eradication
prior to the appearance of virus in the blood stream. It further
of the disease. It was established that the causative virus
strengthened the concept of the existence of a mixed virus
(serotype 9) was serologically closely related to the serotype
population as far as cell or tissue tropism was concerned. Serial
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passage of lung material in horses resulted in the peracute
immunogenicity of the serotype 4 vaccine strain (Vryheid),
pulmonary form whereas serial passage of spleen material
as the vast majority of field isolates proved to be serotype
resulted in a lengthening of the period of illness and even4, including those from Onderstepoort and the Institute’s
tually failure to kill. Serial passage of AHS virus in cell cultures
neighbouring farm, Kaalplaas where horses were meticulous(e.g. BHK21 cells) resulted in apparent attenuation, but when
ly vaccinated every year. During 1963 Erasmus proved that the
inherent immunogenicity of the serotype 4
large numbers of horses were vaccinated,
some succumbed to fatal AHS, indicating
vaccine strain was virtually non-existent. This
the presence of a low percentage of fully
serotype was duly omitted from the vaccine
“The overwintering of AHS
virulent particles amongst avirulent viruses.
in 1964 until 1974 when it was replaced
The results of the preceding experiwith the plaque-selected vaccine strain.
viruses from one year to the
ments, coupled to the hypothesis that
In subsequent years all the neurotropic
next was another vexing
“attenuation” of virus in a foreign host
AHS vaccine strains were replaced by large
problem for many decades.
or cell type is due to selection of existing
plaque-selected vaccine strains, a process
This riddle was eventually
avirulent virus particles rather than modithat was completed in 1989.
solved by Barnard in the
fication of the virus, strongly indicated
Another fact that emerged over many
1990s when he demonstrated
plaque selection as a means to obtain a
years was that a polyvalent AHS vaccine
would not necessarily induce polyvalent
uniform virus population with regard to any
low level virus activity in
immunity in all vaccinated horses, even
given property.
young zebra foals in the
though subsequent annual boosters tenThe selection of genetically stable large
Kruger National Park during
plaques and small plaques on Vero cell
ded to broaden the protection. The best
the winter months.”
cultures indicated that the latter regularly
scientific approach to the problem of comproduced the peracute pulmonary form of
petition between different serotypes of
AHS whilst the former produced immunity
live attenuated viruses would be the serial
in the absence of disease. This observation
administration of single vaccine strains at
was exploited and led to the development of a Type 4
intervals of 3 weeks. This approach, though scientifically
vaccine strain, urgently needed to control the occurrence of
sound, was not acceptable to horse owners. The eventual
compromise was two quadrivalent vaccines to be administered
the disease in vaccinated horses in 1973. During the 1950s,
and more particularly in 1958, many vaccinated horses
at an interval of at least 3 weeks followed by annual boosters.
contracted AHS and several died. Everything pointed to poor
Although these attenuated strains were safe and highly
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Zebras can be a source of African horsesickness virus but show no clinical signs of the disease
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nderstepoort also played an international role in the AHS field. In 1944 Alexander
assisted during the outbreak in Egypt and Palestine, isolating the responsible virus
and making the polyvalent vaccine available. Howell was actively involved in the
outbreak in the Near and Middle East in 1960, visiting several countries to discuss
control strategies. In 1963 Onderstepoort was appointed as OIE World Reference Centre for
AHS with Erasmus as the responsible scientist, a function he fulfilled until 1995. Diagnostic
services were rendered to many countries and diagnostic reagents were supplied to numerous
laboratories including Plum Island, Pirbright and Geelong.
During the 1987 to 1989 outbreaks of
AHS in Spain and Portugal, Erasmus
visited these areas on several occasions as
OIE representative and to assist with virus
serotyping as well as discussing methods
for control and eradication. Onderstepoort
Biological Products supported the efforts
by supplying vast quantities of AHS
vaccine, initially in 1987 the polyvalent
vaccine and, subsequent to identification of
the causal virus as AHS Type 4, the relevant
monovalent vaccine.

ABF OP 100 Years.indd Sec1:203

infection. At 40 days post-infection none
of the animals showed viraemia but one
animal had virus in various organs. Except
for mild supraorbital oedema the zebras
showed no clinical signs of disease but
developed neutralizing antibodies. No virus
could be isolated from the blood of the two
elephants over a period of 40 days and no
neutralizing antibodies developed against
the inoculated virus. Elephants therefore
appear to be not susceptible to AHS virus
and the strange serological reactions may
reflect a peculiar behaviour of elephant sera
in the complement fixation test.
The overwintering of AHS viruses from
one year to the next was another vexing
problem for many decades. It has long been
recognised that the first AHS cases occurred
in the northern lowveld regions (e.g. around Nelspruit) from
where they extended in a southward direction. This riddle
was eventually solved by Barnard in the 1990s when he
demonstrated low level virus activity in young zebra foals in
the Kruger National Park during the winter months. With the
onset of spring, the infection could possibly be transferred to
horses outside the borders of the Park from where subsequent
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efficient when used as monovalent vaccines
(e.g. serotype 4 in Spain, Portugal and
Morocco in 1988 and 1989) problems
were still being encountered when using
a combination of vaccine strains. At least
some of these serious reactions in a low
percentage of horses may be as a result
of genetic reassortment, resulting in some
vaccine strains regaining partial or full
virulence.
The susceptibility of zebras to AHS has
been known for a long time but no detailed
information was available, e.g. on the level
and duration of viraemia. Observations were
also made in several laboratories of elephant
sera giving positive reactions in complement
fixation tests but never in neutralization
tests. In attempts to find answers to these
questions an experiment was planned at Skukuza with the
assistance of the late Eddie Young and officials of the Kruger
National Park (in particular Dr U de V (Tol) Pienaar). Five young
zebras and two young elephants were artificially infected with
AHS virus and regularly bled for the detection of virus and
antibodies. The results confirmed the susceptibility of zebras.
Viraemia was present in one zebra for as long as 27 days post-
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dissemination by the insect vector, Culicoides midges,
can take place.
In 1995 Barnard took over the responsibility for
the OIE Reference Centre. In 1999 this function was
transferred to Paweska and in 2002 to Gerdes.
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• Bluetongue

204

Bluetongue was, for many years, believed to be
a disease of sheep (especially imported breeds)
confined to southern Africa and consequently most
of the pioneer research work and the eventual
development of a polyvalent live attenuated vaccine
was done at Onderstepoort. Virological research on
BT can be considered to have commenced in 1905
at Daspoort when Theiler proved the filterability of
the causal agent. Theiler (1906) and later also du
Toit used a relatively avirulent BT virus strain (which
they believed became attenuated by serial passage in
sheep) for the production of a ‘vaccine’ composed
of the blood of infected sheep. Despite the variable
results obtained this ‘vaccine’ was used until 1946.
In 1931 Neitz demonstrated that the blesbok
(Damaliscus albifrons) was susceptible to experiIndigenous sheep are more resistant to bluetongue virus than
mental infection with BT virus. Although the infection was
exogenous breeds
subclinical, viraemia was present. This demonstration that
antelope may harbour BT virus later led to the finding that
In 1947 a trivalent and soon a quadrivalent avianized vaccine
practically all South African antelopes are susceptible to BT
was developed by Alexander, Haig and Adelaar. Although
virus infection and that they may play a major role in the
the avianized BT vaccine was still proepidemiology of the disease.
duced in sheep according to the methods
Although Theiler and du Toit surmized
of Theiler and du Toit, the post-vaccinal
the existence of a multiplicity of virus strains
“In 1953 it was discovered
reactions in sheep were less severe whilst the
(comparable to what was already known for
that buffered-lactose peptone
resultant immunity was less variable. Due
AHS virus) it was not until 1944 that Neitz
was an excellent stabilizer
to the greater safety of the attenuated
proved conclusively by cross-protection
vaccine
the demand for it increased. Great
tests in sheep that several antigenically
of the virus which also
difficulties
were experienced, however, in
different viruses existed in nature and
allowed freeze-drying. From
producing the avianized vaccine in sheep
that BT virus could not be attenuated by
then onwards vaccine could
and the virus content of the vaccine could
serial passage in sheep. These discoveries
be produced all year round
not readily be assayed. The vaccine was
revealed the serious shortcomings of the
and stockpiled for periods of
therefore produced in embryonated eggs
Theiler blood vaccine and stressed the need
but the macerated embryo material was
for other host systems for the isolation,
greater demand. By 1958
suspended in normal sheep blood. For some
propagation and attenuation of BT viruses.
production had increased
reason this solved some of the problems
After several attempts J. Mason, J.D. Coles
to more than 24 million
of contamination and poor shelf life. Due
and Alexander eventually succeeded in
doses (compared to only two
to continual increase in demand it became
cultivating BT virus in embryonated eggs
million in 1946).”
a real problem to supply enough normal
but these isolates could not be maintained
sheep blood. In about 1951 antibiotics beby serial passage in embryonated eggs. The
came more freely available and the normal
eventual demonstration by Alexander in
sheep blood was replaced with penicillin, streptomycin and
1947 (assisted by his technician Rita Geyer) that the optimal
crystal violet to control contamination. Annual production
temperature for BT vaccine isolation and propagation was
then increased to more than ten million doses (the increased
33.5°C and not 37°C proved to be of great significance. This
demand was influenced by the dramatic increase in the price
resulted in the regular isolation and successful cultivation of BT
of wool at the time of the Korean War, which in turn resulted
virus in embryonated eggs and this significant finding led to
in an increase in the number and value of woolled sheep). In
the attenuation of a number of BT virus strains.
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1953 it was discovered that buffered-lactose peptone was
(from 1969–1975) some of the poorly immunogenic strains
an excellent stabilizer of the virus which also allowed freezewere omitted, the polyvalent vaccine then containing only
drying. From then onwards vaccine could be produced all
nine serotypes. In 1975 all 14 egg-attenuated vaccine strains
year round and stockpiled for periods of greater demand. By
were plaque purified by Weiss and van Rooyen (with assistance
1958 production had increased to more than 24 million doses
from Erasmus). By analogy to what had earlier been done with
(compared to only two million in 1946).
the AHS vaccine, the 14 BT vaccine strains were combined
The next major achievement was the cultivation of egginto two vaccines, each containing seven strains. As with AHS
adapted BT virus in lamb kidney cell cultures by Haig, D.G.
these had to be administered at an interval of at least 3weeks.
McKercher (a Californian guest worker at Onderstepoort)
Unfortunately one of the vaccines was issued as the ‘standard
and Alexander in 1956. This paved the way for future
BT vaccine’ whilst the second was called the ‘supplementary BT
characterization of the virus, the development of sophistivaccine’. The two vaccines were not issued as a unit and it was
cated serological tests as well as the development and proleft to the individual farmer to decide on the use of the second
duction of vaccine. D. Shone, a visiting scientist from Salisbury,
vaccine. Not quite unexpectedly only about ten per cent of
now Harare, Haig and McKercher found that the cell culture
farmers used the supplementary vaccine as well.
propagated virus proved to be a highly satisfactory antigen for
In 1976 serious outbreaks of BT were reported, affecting
use in the complement-fixation test, a valuboth vaccinated and unvaccinated sheep.
After intensive investigation Erasmus isolated
able group specific test. Howell next extwo new BT virus serotypes (Types 18 and
ploited the fact that the cytopathic effect
“Further investigations
19) from field samples. Of the two, Type 19
induced by BT virus in cell cultures could
revealed that, despite all
was by far the most prevalent and further
be inhibited by homologous antiserum.
This important observation led to the decharacterization
indicated only a minor
the apparent improvements,
velopment of a very practical and relatively
antigenic
relationship
to other BT strains,
the polyvalent vaccine
thus explaining the fact that previously
inexpensive method for the serotyping of BT
(containing 14 BT virus
viruses. By 1960 Howell had described 12
vaccinated sheep appeared completely
serotypes)
was not yielding
distinct serotypes and in 1970 he described
susceptible. These findings as well as the
the desired results. The most
an additional four, bringing to 16 the
fact that sheep in large areas of the country
total number of BT virus serotypes known
had not been infected (but could soon
important problem was
at the time. In 1973 Howell relocated
be) by this serotype made its attenuation
the low immunogenicity of
to the Faculty of Veterinary Science as
and inclusion into the polyvalent vaccine
certain strains, which was
Professor and Head of the Department of
imperative. Attenuation of BT viruses in
further
aggravated
by
the
Infectious Diseases which was subsequently
embryonated eggs required an average
competition to replicate in a
incorporated into a new Department of
of 70-100 serial passages. In an attempt
Veterinary Tropical Diseases. Details of his
to expedite the matter Erasmus applied
sheep which received so many
and his colleagues’ continued involvement
the plaque selection technique which
other serotypes in a single
in orbivirus research in these departments
worked so well for AHS virus. Unfortunately
inoculation.”
can be found in Part 2.
no genetic markers could be found that
Van Rooyen and his team immediately
correlated with low pathogenicity as was
set about to attenuate the newly identified
the case with AHS. Since the Type 19
serotypes in embryonated eggs and Howell and his team
isolate had by then already been passaged for 29 generations
tested the potential vaccine strains at various passage levels
in eggs, it was argued that the proportion of avirulent to
to determine safety and immunogenicity. The number of
virulent virus particles should have changed sufficiently to
serotypes in the polyvalent vaccine increased rapidly and in
allow the selection of avirulent virus by plaque selection.
1968 it contained 14 serotypes. The production of BT vaccine
Serial dilutions of virus were seeded onto monolayers of
Vero cells and ten plaques were selected at random at the
in eggs was extremely labour intensive and the logical solution
was found in the middle 1960s when vaccine production was
dilution end-point. These were grown up on BHK21 cells and
screened in BT susceptible sheep for immunogenicity and lack
achieved in lamb kidney cells in stationary cultures. A further
major improvement was instituted in 1968 when production
of pathogenicity. Three of the most promising candidates
was switched to BHK21 cells in roller cultures.
were then tested more extensively and eventually the best
performing one was selected as a potential vaccine candidate
Further investigations revealed that, despite all the
apparent improvements, the polyvalent vaccine (containing
and subjected to testing in large numbers of sheep under
14 BT virus serotypes) was not yielding the desired results.
laboratory and field conditions.
The most important problem was the low immunogenicity
The development of the Type 19 vaccine strain was
completed in 1979 and the urgency to incorporate it into the
of certain strains, which was further aggravated by the
competition to replicate in a sheep which received so many
BT vaccine meant that the latter would now be composed of
other serotypes in a single inoculation. As an interim measure
15 vaccine strains. Research done by Erasmus proved that,
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uring the outbreak of Bluetongue (BT) in Cyprus in 1943 (the first confirmed BT
outbreak outside Africa), blood samples were submitted to Onderstepoort from which
virus was isolated and confirmed as BT virus which was subsequently identified as
Type 3. (The Cyprus strain happened to be one of the most pathogenic BT virus strains
ever identified.) The Cyprus isolate was attenuated in embryonated eggs at Onderstepoort and the
resultant vaccine which was used in Cyprus in 1946 and 1947 successfully curtailed the outbreak. In
1952 Onderstepoort confirmed the presence of BT in Israel and as a consequence Leah Goldsmit (codeveloper of the Komarov Newcastle disease vaccine) visited Onderstepoort for 1 year to study BT
techniques which she later fruitfully applied in Israel.
Also in 1952 a condition termed ‘sore muzzle’ was described in California and, although its aetiology
could not be established, its similarity to BT was noticed. In 1953 Alexander was invited to the USA
to give expert advice on BT. During his visit there were no sick animals but from preserved material
he could confirm the diagnosis and from the presence of several breaks in the hooves of some sheep
(resulting from severe coronitis) even predicted the existence of two or three different serotypes. He
took preserved blood and organ material back to Onderstepoort where he isolated the causal virus
and indentified it as BT (later serotyped as Type 10). In 1956 BT outbreaks occurred in Portugal and
Spain (and eventually in Morocco). The virus was isolated at Onderstepoort and later identified as
Type 10 thus confirming the first outbreak of BT in Europe.

PA RT 3

In 1963 Onderstepoort was appointed World Reference Centre for BT with Howell as responsible
officer. In 1960 he identified BT type 16 in Pakistan, in 1966 BT types 1, 4 and 12 in samples from
the United Arab Republic, and in 1970 BT types 1 and 16 from India. In 1973 Howell joined the
Veterinary Faculty and Baltus Erasmus became responsible for BT research and was also responsible
for the OIE World Reference Centre for BT until 1995.
Since 1999 there have been outbreaks of bluetongue in Greece, Italy, Corsica, the Balearic Islands
and various Balkan countries, involving serotypes 2, 4, 9 and 16. From 2002, BT 4 was reported in
Spain and Portugal. The live attenuated BT vaccine from OBP was used in different countries: BT 2,
4, 9 and 16 in Italy, BT 2 and 4 in Corsica, and BT 2 and 4 in Spain and Portugal. Since 2006 BT 8
has emerged in Northern Europe, presumably due to global warming, and also infecting cattle in the
Netherlands, Belgium, Germany, Luxemburg and France. From the summer of 2007, BT 8 spread to
the UK, Switzerland, Denmark, Spain, Poland and Italy. For safety reasons an inactivated BT8 vaccine
is being used in affected European countries rather than the live Onderstepoort vaccine.

206

irrespective of the number of live attenuated strains contained
in a BT vaccine, sheep will on average respond to three strains
only (not necessarily the same three strains!). The logical
option was to issue three pentavalent vaccines. Five trivalent
vaccines would give superior results, but five annual vaccinations were totally unacceptable to sheep farmers. Following
the success that was achieved with strain 19 it was decided
by Erasmus (and Weiss, who after his retirement as Director in
June 1980 rejoined the Virology section from 1982 to October
1983 in a temporary capacity) to apply this approach to all
the BT vaccine strains. The lowest egg passage levels available
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were used, and at least ten plaques of each selected and then
screened and processed as was done with Type 19.
To encourage correct use, the three pentavalent BT
vaccines were packed and sold as a unit and the order in which
the vaccines were to be administered was clearly indicated
(Bottle A contained Serotypes 1, 4, 6, 12 and 14; Bottle B
3, 8, 9, 10 and 11, and Bottle C contained 2, 5, 7, 13 and
19). When used correctly this vaccine, after a single series of
vaccinations, resulted in demonstrable antibody levels in sheep
to about nine serotypes on average. Subsequent boosters
broadened the scope of immunity to the extent that properly
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R. Meiswinkel, expert entomologist,
identifying species of
Culicoides midges caught in
a light trap on Kaalplaas, the
Institute’s adjacent farm
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vaccinated sheep were extremely well protected. Unfortunately, however, many farmers were
not prepared to handle their
sheep three times per year and
all possible variables came into
practice, the most common of
which was to combine bottles
A and B and to discard C (which
contained Type 2, the most
prevalent BT virus for several
decades).
for virus isolation or for serotyping were received from many
In 1975 Erasmus was invited by the Australian Veterinary
countries such as Greece (Type 4), Brazil, Argentina, Canada,
authorities (together with six other scientists) to advise them
India and Indonesia (Types 1, 6, 9, 12, 14 and 23).
on measures to keep Australia free from BT and, in the event
During the 1990s Barnard and members of his team
of its introduction, how to recognise, diagnose and control the
collaborated with G.J. (Gert) Venter and R. (Rudi) Meiswinkel
condition. After tours to various ecologically different parts of
from the Entomology Section in a study to determine the
Australia, the scientists convened in Adelaide to present various
ability of various Culicoides species to act as vectors, i.e. to
papers on BT at the annual meeting of the Australian Vetetransmit the orbiviruses. At a later stage this work formed
rinary Association (see the Australian Vetepart of a large EU-funded project involving
rinary Journal, 51, (4) 165-232 for details).
an international consortium. The role of
A generally accepted recommendation was
different vectors became a crucial issue
“Only many years later was
to start careful monitoring for virus in
during the first decade of the 21st century
it realized that the Great
wild-caught Culicoides midges as well as
when BT gradually spread northwards in
Rinderpest Pandemic, which
for clinical signs and antibodies to BT in
Europe as a result of global warming and
swept through eastern and
sentinel Merino sheep and cattle to be
its effect on the distribution of these insects
strategically placed in the Northern Territory.
(see
also Part 3: Parasitology).
southern Africa during the
The outcome of this was the isolation of the
last decade of the 19th
first BT strain in Australia (confirmed as BT
• Foot and mouth disease /
Century decimating cattle
by group specific test reagents previously
African swine fever
and wildlife populations, had
supplied by Onderstepoort and serotyped as
reduced buffalo populations as
BT 20 at Onderstepoort). This was followed
Foot and mouth disease (FMD) is peculiar in
by two more hirtherto unknown serotypes
that, although it is widely recognized as an
well as cattle to levels below
(Types 21 and 23) as well as several known
important animal disease, the reasons are
that where buffalo-cattle
serotypes of BT virus in subsequent years.
understood by few people, even within the
contact rates were adequate to
Since the first isolation of BT in California
veterinary fraternity. Furthermore, because
result in transmission of FMD
in 1952 many more isolates were made
of its potential trade implications, events
to domestic livestock.”
in the USA. These seemed to fall into
associated with the disease often have a
four distinct groups but, despite the fact
political dimension. An early illustration of
that all prototype BT viruses were supplied
this occurred in 1931 when FMD suddenly
by Onderstepoort to the Plum Island
re-appeared in southern Africa (on Nuanetsi
laboratory, the American workers struggled to serotype these
Ranch in what is now Zimbabwe) after an apparent absence of
isolates. Eventually in 1975, some representative isolates were
more than 30 years. This event resulted in much speculation
submitted to Onderstepoort and, apart from types 11 and
as to the origin of the infection. One popular theory was bio13, a new serotype 17 was found. In ensuing years samples
terrorism!
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Official opening of the FMD laboratory in 1980 with A. Pini (left), first Head of the FMD laboratory, with the Minister of Agriculture,
H. Schoeman (second from left) and K.E.Weiss (right)
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In order to investigate the situation thoroughly, P.J. du Toit
was sent from Onderstepoort to Nuanetsi to investigate
the problem and he wrote two interesting papers on his
findings, among which was that the disease
appeared to spread slowly in comparison
with European experience. Only many years
later was it realized that the Great Rinderpest Pandemic, which swept through
eastern and southern Africa during the last
decade of the 19th Century decimating
cattle and wildlife populations, had reduced
buffalo populations – which maintain the
three African serotypes (SAT 1, 2 & 3) of
FMD virus – as well as cattle to levels below
that where buffalo-cattle contact rates were
adequate to result in transmission of FMD
to domestic livestock. By the 1930s these
populations had recovered enabling FMD to
once more become evident in cattle (buffalo
rarely suffer clinical signs of infection). The
early reports and descriptions of FMD in
South Africa (e.g. by Hutcheon in 1882)
were confounded by the lack of appreciation of the role of
wildlife and are therefore of limited interest today.
Serology conducted at the Pirbright Laboratory of the
Institute for Animal Health (UK) on sera collected from buffalo
rescued from islands created by the rising waters of the
recently completed Kariba Dam in the early 1960s (Operation
Noah), showed high sero-prevalence rates to SAT-type viruses.
This was the first indication of the importance of African
buffalo in the maintenance and spread of SAT-types of FMD
viruses in southern Africa. Condy, Hedger and their colleagues,
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working mostly in Zimbabwe, Botswana and the UK, did most
of the early epidemiological work on FMD in the southern
African context. South Africa contributed relatively little to this
work until the 1980s because prior to that
we did not possess a suitable laboratory;
before 1984 South Africa depended greatly
on diagnostic services provided by Pirbright
as well as vaccine imported from Europe.
This situation in South Africa began
to change in the late 1960s, principally as
a result of the strategic decision taken at
Cabinet-level by the Government of the day
on the necessity for South Africa acquiring
a laboratory with adequate bio-safety levels
to handle FMD and other dangerous animal
pathogens and to ensure self-sufficiency as
far as vaccine was concerned. This decision
was apparently made at least partly because the Government could not be certain
of continued future access to international
assistance and vaccine necessary for effective
FMD control resulting as a consequence of
the growing international opposition to Government policies.
However, the biosafety level 3 facility, built on Kaalplaas
adjoining the Onderstepoort Veterinary Institute (OVI), was
only completed in 1980 at a cost of approximately R 12 million
and inaugurated on 18 January 1980 by the then minister
of Agriculture, Hendrik Schoeman. Due to design and other
problems, the laboratory did not actually begin to handle live
FMD virus until 1984. Successfully overcoming the technical
and financial difficulties associated with the commissioning
phase of the laboratory owed much to the first head of the
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Aerial view of the foot and mouth disease (FMD) high security complex
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•
•

• A leading role in understanding the
maintenance and transmission of SATtype viruses by African wildlife, buffalo
in particular; to a large extent this was
enabled by long-standing collaboration
with R. (Roy) Bengis and his colleagues
at the State Vet Office at Skukuza. Major
contributors to this work were Thomson,
Vosloo and A. (Armanda) Bastos.
• Major contributions to understanding
the phylogeny and molecular epidemiology of SAT-type viruses in subSaharan Africa (Vosloo, Bastos, R.
(Rahana) Dwarka and several postgraduate students from Africa).
• Being the first to prepare infectious
clones of SAT type virus to improve
FMD vaccines by design (H.G. van
Rensburg, F.F. Maree).
Recognition as an OIE Reference Laboratory and FAO
Collaborating Centre.
Winning the NSTF Science, Engineering and Technology
award for a corporate organization that has excelled
during the previous ten years in 2002.
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laboratory, A. (Attilio) Pini, supported by
the Director of the OVI at that time, R.D.
Bigalke.
Initially the laboratory was the responsibility of the Department of Agriculture
(and remained so even after the OVI joined
the Agricultural Research Council [ARC] in
1992), for strategic reasons. Nevertheless,
in 1995 the laboratory was also transferred to the ARC as a separate Institute
(Onderstepoort Institute for Exotic Diseases)
with G.R. (Gavin) Thomson as Director.
Since 1984, therefore, South Africa has
had a facility adequate to produce vaccine
specifically for the SAT serotypes prevalent
in southern Africa (the original plant was
designed to deliver 3 million monovalent
doses a year) as well as being well-equipped
for diagnostic and research activities.
In the intervening 24 years the laboratory (headed since
1999 by W. (Wilna) Vosloo [née Bosch]) has established
a sound international reputation in the FMD field for its
diagnostic and research work. Some of the achievements have
been:
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The protracted commissioning period which the
FMD Laboratory went through in the early 1980s
enabled other work with animal pathogens, chiefly
African swine fever (ASF). Both Pini and Thomson
had previously been involved with this work at the
OVI’s Virology Section. Apart from introducing
modern diagnostic methods for this disease, one of
the results of work on ASF was the demonstration
that neonatal warthogs (i.e. animals still confined
to the burrows they are born in) develop viraemias
high enough to infect Ornithodorus sp. ticks, which
showed that ASFV behaves as a true DNA arbovirus
in its natural state.
Subsequently, the successes achieved with the
molecular epidemiology of FMD were applied to
ASF, initially by Bastos and later by others including
Vosloo, A. (Alison) Lubisi and Dwarka. The research
on this pathogen has expanded significantly and
currently also includes developing a vaccine to this
pathogen that has proven elusive up to now (Vosloo and L.
(Livio) Heath).
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Cow with symptoms of lumpy skin disease

In 1943 a similar disease appeared in Ngamiland (northern
Botswana). Towards the end of 1944 it crossed into South
Africa (Marico district). It was unmistakably a new disease,
• Canine distemper
which was aptly named ‘knopvelsiekte’ (lumpy skin disease). In
In the early part of the 20th century canine distemper (CD) was
1945 and 1946 the disease spread across the country causing
a very serious canine disease which occurred
serious economic losses.
in most parts of the world, including South
Right from the outset attempts were
Africa. The aetiology of the condition was
made at Onderstepoort to isolate the causal
“Towards the end of 1944
a highly controversial issue for a long time.
agent, which was accepted to be a virus.
it crossed into South
The eventual acceptance of its viral nature
Several viruses were isolated from clinical
and the demonstration that ferrets are
Africa (Marico district). It
material, particularly since cell cultures were
highly susceptible to it resulted in rapid
used in 1956. None of these isolates could
was unmistakably a new
scientific progress. The most significant
reproduce the disease and were regarded
disease, which was aptly
outcome was that serial passage of the virus
as ‘orphan’ viruses, a term very common at
named ‘knopvelsiekte’
in ferrets resulted in attenuation of the virus
the time in medical and veterinary virology.
(lumpy skin disease). In
for dogs. Although many different vaccines
One of the viruses isolated by Haig and
were soon developed, none proved to be
1945 and 1946 the
Alexander and later by Weiss produced
completely safe and efficacious.
a clinical syndrome which was difficult
disease spread across the
At Onderstepoort Haig succeeded in
to distinguish from LSD. This virus was
country causing serious
cultivating ferret-adapted CD virus (Green’s
termed Allerton virus (later identified as a
economic losses.”
distemperoid virus which was used as a
herpesvirus) and caused a less severe illness
vaccine) in embryonated chicken eggs at
with more superficial nodules, later called
35°C. The virus was serially passaged in
pseudo lumpy skin disease.
embryonated eggs for up to 200 generations and various
Eventually a virus was isolated (the Neethling isolate) by
passage levels tested in dogs. Eventually the 123rd passage
Alexander, W. Plowright (a visiting scientist from Kenya) and
level was selected in 1953 as final vaccine candidate. This
Haig which could produce classical LSD upon inoculation
vaccine was completely safe in dogs as well as in other Canidae
of susceptible cattle. Cattle that had recovered from natural
and even in ferrets. This is one of the safest and most efficacious
LSD possessed antibodies that neutralized the Neethling
vaccines ever produced and is currently used world-wide by all
virus, confirming its aetiological role. A great deal of research
major producers of canine vaccines, a real feat (analogous to
work followed on growth characteristics of the virus and
Sterne’s anthrax vaccine) achieved by a dedicated researcher
its cytopathology as well as the pathology of the disease
and a major milestone reached at Onderstepoort.
and persistence of virus in blood, internal organs and,
particularly, in skin lesions. However, the most logical and most
• Lumpy skin disease
pressing research need was the development of a safe and
effective vaccine. In 1957 Haig, as well as Alexander, reported
In 1929, an apparently new disease, termed ‘pseudo-urticaria’
partial
success in cultivating LSD virus on the chorio-allantoic
was noticed in the then Northern Rhodesia (now Zambia).
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membranes (CAM) of embryonated eggs. In 1959 van Rooyen,
disease upon intravenous and subcutaneous inoculation into
Kümm, Weiss and Alexander eventually succeeded in adapting
cattle. The cattle even failed to develop antibodies against the
the Neethling strain of LSD virus to 5-day-old embryonated
inoculated virus.
eggs incubated at 33.5 - 35°C.
Fortunately van der Westhuizen was not discouraged by
Weiss used a combination of host systems to attenuate
these unexpected set-backs. He next administered infective
mouse brain suspensions mixed with incomplete Freund’s
the virus and eventually obtained best results after 60
passages in lamb kidney cells and 20 passages on the CAM
adjuvant and attempted to induce immunity in cattle by
administration of three successive inoculations. Control
of 8 day-old embryonated eggs. This vaccine has been
available commercially since 1962. Despite the development
animals received normal mouse brain suspensions with the
of extensive local swellings in some cattle (particularly Jerseys),
same adjuvant. Most of the vaccinated animals developed high
which disappear after 3-6 weeks, this vaccine was remarkably
levels of neutralizing antibodies against the mouse isolate and
resisted challenge with known virulent BEF challenge virus. The
effective. It was used extensively in South Africa between 1962
and 1966 and during the 1970s LSD virtually disappeared
control animals remained sero-negative and developed severe
reactions following challenge. Even though Koch’s postulates
from South Africa. It is debatable whether the outbreaks in
could not be met, this experiment proved that the virus which
the 1980s were a resurgence of smouldering infections or a
reintroduction as in 1944. The discovery
was serially passaged in the mouse brains
of the aetiological agent as well as the
was indeed BEF virus but that it had lost its
subsequent development of an efficacious
pathogenicity for cattle as well as most of
“Bovine ephemeral fever
vaccine are undoubtedly major milestones.
its immunogenicity.
(BEF) has probably been
Using the same procedure van der
Westhuizen
made four more isolations of
present in tropical Africa
• Bovine ephemeral fever
BEF
virus
which
allowed workers in Australia,
for many centuries. The first
Bovine ephemeral fever (BEF) has probably
Japan and elsewhere to successfully isolate
case recorded by Theiler
been present in tropical Africa for many
local strains of the virus. The first cultivation
was
at Pretoria in February
centuries. The first case recorded by Theiler
of BEF virus in the world, achieved at
1907. Theiler (1908) also
was at Pretoria in February 1907. Theiler
Onderstepoort, will be remembered as a
(1908) also succeeded in transmitting the
major breakthrough that was the result of
succeeded in transmitting the
disease by the subinoculation of defibrinated
persistence and ingenious research work.
disease by the subinoculation
blood. Apart from Africa, BEF also occurs
Between 1969 and 1973 Theodoridis
of defibrinated blood. Apart
in Asia (as far east as Japan), Indonesia,
built on the solid foundation that was laid
from Africa, BEF also occurs
Malaysia, Australia and many other tropical
by van der Westhuizen. He made further
in Asia (as far east as
and subtropical countries. A great deal of
isolates and compared various adjuvants
research work was conducted in various
in an attempt to develop a useful vaccine.
Japan), Indonesia, Malaysia,
countries to establish the aetiology. Several
Freund’s incomplete mineral oil adjuvant
Australia and many other
workers at Onderstepoort attempted virus
proved to be the best adjuvant and a
tropical and subtropical
isolation in laboratory animals (including
commercial vaccine has been in use since
countries.”
mice), embryonated eggs and primary cell
1973. The fact that a lyophilized live virus
cultures to no avail.
should be mixed immediately before use
B. van der Westhuizen was tasked to
with the water phase of the adjuvant and
conduct research on BEF. In 1964 he discovered a blood
then be homogenised with the oil phase is rather strange. It
sample that had been collected in 1958 and then stored under
is obviously not a very user-friendly product but when used
dry ice refrigeration for the intervening 6 years. Intravenous
correctly it is highly effective.
inoculation of 3.0 ml of this blood into a 2 year-old steer
• Rift Valley fever
resulted in the reproduction of BEF. A large volume of blood
was collected at the height of the febrile reaction and the
In the autumn of 1951 an apparently new disease charleukocyte-platelet fraction was stored at -76°C. Some of this
acterized by abortions in ewes and cows and mortality
material was inoculated intracerebrally into newborn mice.
of particularly young lambs and calves appeared in the
From the 10th day onwards a few of the mice showed signs
Orange Free State. Several veterinarians and assistants who
of lethargy and paralysis.
conducted autopsies on dead animals also contracted a
Subinoculation of brain suspensions into further families of
severe influenza-like illness. The disease was highly reminewborn mice resulted in an increased mortality reaching 100
niscent of Rift Valley fever (RVF), a disease described in
percent by the third passage. Similarly the mean survival time
Kenya in 1931. Virus isolations conducted at Onderstewas reduced and by the eighth passage stabilized at about 3
poort and at the Poliomyelitis Research Institute Laboratory
days. One disturbing fact was that this virus isolate (third to
confirmed that the new disease was indeed RVF.
ninth serial mouse brain passage) did not produce any clinical
The mouse-brain adapted Smithburn strain of RVF virus
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was obtained from Uganda and was used after ten further
passages in embryonated eggs at Onderstepoort to produce a
vaccine. It gave good results but was abortigenic in pregnant
animals. Various adaptations were made to the vaccine by
Kaschula and Weiss. At one stage the vaccine antigen in
use had been passaged 102 generations through mice, 56
through embryonated eggs and a further 16 again through
mice. Eventually it was decided to revert back to the 102
mouse passage level as it produced the best immunity. Due to
its abortigenic nature and the observation by Howell that the
Smithburn strain was not very effective in cattle, Barnard and
Botha developed an inactivated vaccine, using a virulent field
strain of RVF virus as antigen. This inactivated vaccine which is
safe in pregnant sheep and cattle has been very successful and
has greatly facilitated the control of RVF.

Abnormal behaviour of a bull suffering from rabies

PA RT 3

• Wesselsbron

212

responsible duty. In many instances human contacts were
involved which made a quick and reliable diagnosis essential. At
During the summer of 1954/55 mortality of new-born lambs
times he was requested to perform diagnostic tests on human
and later abortions and deaths among the ewes were reported
cases. One such case involved a man living in the Warmbaths
from a farm in the Wesselsbron district of the Free State
district who died 5 weeks after being bitten by an insectivorous
Province. Since the flock had been vaccinated 2 weeks before
bat. The virus isolated from his brain in mice produced an
the outbreak against RVF it was thought that the live attenuatypical reaction in the fluorescent antibody test, an observation
ated RVF vaccine was responsible. Intensive investigations led
that led Meredith to believe that it was a rabies-related rather
to the isolation of a completely new virus, named Wesselsbron
than a true rabies virus. This belief was later confirmed and
virus, by Weiss, Haig and Alexander. Subsequently this virus
the virus was named Duvenhage after the
was shown to be widespread in South Africa
victim. In 1980 Meredith also made the first
and it was also isolated from wild-caught
isolation
of Lagos bat virus in South Africa
mosquitoes and from humans exposed
“Intensive investigations
from fruit eating bats.
to infected material. Apart from newborn
led to the isolation of
When both Thomson and Meredith remice the virus was also adapted to grow in
a completely new virus,
located to the new FMD laboratory in 1980
embryonated eggs and in lamb kidney cell
named Wesselsbron virus, by
rabies research was temporarily suspended
cultures. A virus that has been passaged
while the diagnostic activities continued at
for 145 generations in the brains of mice
Weiss, Haig and Alexander.
the
Institute. By the early 1990s Meredith
was selected by Weiss as vaccine strain for
Subsequently this virus was
had resumed his work on rabies which
the production of a commercial vaccine. It
shown to be widespread in
included a study of the epidemiological role
induces very good immunity in vaccinated
South Africa and it was
of the yellow mongoose and an investigation
sheep but in view of its abortigenic property
also isolated from wildof the use of PCR-based RNA sequencing
it should never be used in pregnant sheep.
caught mosquitoes and
to differentiate between viruses isolated
This is another example of a virus that
from particular species and epidemiological
was first isolated at Onderstepoort although
from humans exposed to
situations. When Meredith retired the work
later work showed it to be prevalent in most
infected material.”
was continued by Thomson and co-worker
tropical and subtropical parts of Africa.
F. Chaparro in a collaborative programme
• Rabies
with the Institute and with L. (Louis) Nel of
the
University
of
Pretoria.
The first definite diagnosis of rabies made at Onderstepoort
Based on RNA sequencing and monoclonal antibody
was in 1929 by P.J. du Toit. Since that time routine rabies
typing,
the important discovery was made by the mid
diagnosis was done in the Virology Section. This was mostly
nineties
of two virus strains, the classical ‘viverrid’ type
a part-time activity and most of the researchers have at some
transmitted
by mongooses but also by wild and domesstage been responsible for rabies diagnosis.
tic
cats
and
a ‘canid’ type affecting mainly domestic dogs,
C. (Courtney) Meredith was the first veterinarian at Onderjackals and bat-eared foxes. Differences between the epistepoort to be engaged in rabies diagnosis and research on a
demiology and distribution of the two types indicated that
full time basis. He was particularly interested in this disease and,
they were introduced into the country by different routes
being extremely meticulous, was the ideal person for this highly
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ntil the 1970s heartwater (HW) was dealt with in the Virology Section. Up to
the early 1960s heartwater-infective blood which was used as a ‘vaccine’ was
produced by staff of the Virology Section. Thereafter this activity became part of
the centralized vaccine production unit headed by van Rooyen.

Since the 1930s attempts have been made to cultivate the causal agent, Ehrlichia ruminantium,
particularly with the objective of attenuation. Serial passage through sheep and isolation
attempts in ferrets, mice, embryonated eggs and mammalian cell cultures consistently yielded
negative results. Erasmus (1969) conceived the idea of cultivating the organism in bovine
endothelial cells (see figures below). With the able assistance of Pieterse they succeeded
in growing calf foetal endothelial cells in vitro (the E5 endothelial cell line). The cells were
obtained by passing trypsin-versene through the umbilical blood vessels of a bovine foetus.
The fifth rinse contained pure endothelial cells (E5) whereas subsequent rinses contained
fibroblasts which in subsequent cell passages overgrew the endothelial cells.
Erasmus and Pieterse managed to maintain the HW organisms in the E5 cultures for 14 days
(two cell passages) but not for longer periods. In 1970 the HW research was terminated due to
the pressure of Chlamydia diagnostic work. The E5 cells proved very susceptible to Chlamydia,
particularly once the cells were gamma-irradiated. In 1984,
using gamma-irradiated E5 cells, J.D. Bezuidenhout,
Paterson and Barnard succeeded in growing heartwater
organisms with ease. This enabled many research
actions not only at Onderstepoort but in many
countries of the world. It is believed that the
concept of using endothelial cells for the in
vitro cultivation of HW organisms was of major
significance for the advances that followed.

Virology
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and at different points in time. Phylogenetic trees revealed
try. The clinical signs of the disease were so typical that a
considerable genetic variation and the existence of several
provisional diagnosis of EI could be made. Within 3 days
clusters among isolates of especially the ‘viverrid’ type
of receiving the first samples, Erasmus, with the capable
whereas the ‘canid’ type is more homogeneous. Both types
assistance of Pieterse and Boshoff isolated the virus in
embryonated eggs and identified it as the
are transmissible to other animals and man
but the latter is more important in terms of
equi-2 (H3N8) subtype of EI.
Once a diagnosis was made vaccine
human cases, especially in the rural areas
“The vaccine against equine
where feral dogs abound. Attempts were
was imported from abroad but prices
influenza performed well
were inflated and many horse owners
therefore also made to develop an oral bait
vaccine for dogs. In 1997 the responsibility
could not afford it. It was then decided
in the field and probably
to develop a local vaccine, containing the
for the Rabies Programme, which included
made a major contribution
the OIE Rabies Reference Laboratory, was
standard Miami 63 strain as well as the
to the eradication of EI
taken over by J. (John) Bingham and when
Johannesburg 86 isolate. The vaccine was
from
South Africa by 1989.
he resigned at the beginning of the new
made commercially available within 3
The biggest advantage
millennium by C.T. Sabeta.
months of the diagnosis, mainly as a result
of the excellent team work of everyone
of the local vaccine was
• Equine influenza
concerned. The vaccine performed well
undoubtedly the fact that
in the field and probably made a major
In 1963 equine influenza (EI) broke out in
it contained the subtype
contribution
to the eradication of EI from
horses in a quarantine station in Miami. The
responsible for the outbreak.
South
Africa
by
1989.
virus proved to be a new serotype (H3N8)
In
1994
the
vaccine
was
The
biggest
advantage of the local
and rapidly spread to horses in the vicinity
vaccine
was
undoubtedly
the fact that
further
improved
by
the
of the quarantine station and eventually
it
contained
the
subtype
responsible
for
inclusion of the Newmarket
throughout the USA and Canada. In 1965
the
outbreak.
In
1994
the
vaccine
was
the infection spread to England and in 1966
94 isolate.”
further improved by the inclusion of the
to the rest of Europe. With the increase in
Newmarket 94 isolate.
transportation of horses from Europe to
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South Africa by air it was just a matter of
time before EI would spread to South Africa.
Erasmus had been invited to attend the First International
Conference of Equine Infectious Diseases to be held in Stresa,
Italy in July 1966. He applied for funds from the Department
of Agriculture and the SA Jockey Club to visit laboratories
across Europe in order to study all aspects of EI. He returned
with valuable experience as well as with the necessary
diagnostic reagents. This enabled him to prove that South
Africa was free from EI despite frequent clinical diagnoses of
‘flu’ during winter months.
In December 1985 five horses arrived at the quarantine
station at the Johannesburg Airport (presently O.R. Tambo
International Airport) suffering from a serious respiratory
disease. They originated from Lexington, Kentucky, travelled by
road to Canada from where they were flown to Johannesburg
via Paris. They were supposed to have been vaccinated against
EI but acute phase sera collected upon arrival proved that they
were seronegative.
Unfortunately the infection spread from the quarantine
station to horses at the Newmarket Race Course in Alberton
and in a short period of time throughout most of the coun-
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• Equine encephalosis virus and serologically
related orbiviruses
In March 1967 a new virus called equine encephalosis virus
(EEV) was isolated by Erasmus from several horses that were ill
or died peracutely after having shown violent behaviour. The
prototype virus (Cascara) was a typical orbivirus but was not
serologically related to other known members of the genus.
In subsequent years a number of virus isolates were made
by Erasmus that shared group-specific antigens with EEV
(Cascara) but were distinct on neutralization tests. The Gamil
isolate originated from a case diagnosed as atypical AHS.
The Bryanston virus was isolated from horses that died
peracutely from cardiac fibrosis. Many isolates of the Kyalami
virus were made from horses showing mild icterus, probably
indicative of hepatitis. Gerdes isolated the Potchefstroom virus
in 1991. Despite their serological relatedness these viruses
produce a variety of clinical syndromes. The vast majority of
infections in horses appear to be mild or even subclinical but
occasionally they produce extremely serious clinical signs and
even peracute mortality.
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ajor progress has been made in the study of virus diseases and their causal agents
at Onderstepoort over the past century. Many riddles were solved and safe as
well as efficacious vaccines have been developed. These scientific advances not
only benefited the South African farming community, those in neighbouring
and other African states, but also the international world at large. It is granted that veterinary
research, and more particularly virus research, can be perceived as expensive but the reduction
in stock losses, animal suffering as well as economic losses to the farming community far
outweighs the expenditure.
Despite the undisputed milestones that have been achieved, many serious
problems remain unsolved and need urgent attention. Similarly, many
diagnostic techniques should
be improved to expedite
results. With a few
exceptions the available
vaccines can be improved
with regard to superior
immunogenicity and safety.
The researchers of the
past century have done
this country proud
and it is up to the
current and future
staff to maintain this
fine tradition.
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