
Onderstepoort J. Vet. Res. (1965), 32 (2), 000-000 
Printed in the Republic ofS. ·Afr. by the Government Printer, Pretoria 

A CHECK-LIST AND HOST-LIST OF THE ZOONOSES 
OCCURRING IN MAMMALS AND BIRDS IN 

SOUTH AND SOUTH WEST AFRICA 

W. 0. NEITZ, Veterinary Research Institute, Onderstepoort 

INTRODUCTION 

The importance of zoonoses as a public health hazard is well known to all 
engaged in the studies and control of these diseases. Consideration of the publica
tions on taeniasis and trichinosis which appeared more than a century ago, and of 
those brought to our notice during the last four decades makes it apparent that 
great advances have been made in recognizing the characteristic features of a very 
large number of diseases transmissible to man and animals. From epidemiological 
studies it has become evident that infectious agents, which are spread by contact, 
can be expected to establish themselves wherever susceptible animals occur. Those 
which require arthropod vectors for their propagation are restricted to certain regions. 
Their spread to other areas is dependent upon the presence of potential vectors as has 
been observed by the behaviour of East Coast fever and bubonic plague after their 
introduction into South Africa at the beginning of this century. 

Since domestic and wild animals play a far greater role as carriers of infectious 
agents than man, the veterinarian, by virtue of his duties, has contributed far more to 
the improvement of public health than his medical colleague. This fact has caused 
the eminent Russian helminthologist Dr. Skryabin to state at the 17th World Veteri
nary Congress at Hanover, 1963, " that the physician serves man while the vete
rinarian serves mankind". It is gratifying to note that not only the veterinary and 
medical professions but zoologists are working in close collaboration with the authori
ties of the World Health and Food and Agriculture Organizations of the United 
Nations and the Office International de Epizooties for the advancement of public 
health. 

Records on the presence of zoonoses in South Africa date back to the time when 
Cummings (1850) described bovine malignant catarrhal fever (snotsiekte) in his 
oxen which grazed in close contact with gnus (black wildebeest) in the Orange Free 
State, and when Livingstone (1857) drew attention to a fatal disease of man and 
animals, now known to have been anthrax (Viljoen, Curson & Fourie, 1928), on the 
borders of the Western Transvaal. Further records on diseases of man and animals 
were assembled and published by Thomas & Neitz (1933) and Lobry (1964). 

This paper was compiled at the request of Dr. A. Vittoz, Director of the O.I.E., 
Paris. To the numerous diseases listed in his questionnaire a few more have been 
added for the sake of completeness. The available data on which the infectious 
agents, their vertebrate and invertebrate hosts, and their incidence and distribu
tion are listed in a series of subjoined tables. Observations on the susceptibility of 
the common laboratory animals have also been included since studies conducted at the 
South African Institute for Medical Research, Johannesburg, have shown that certain 
wild rodents, reared in captivity, lend themselves extremely well for laboratory 
tests. 
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The information presented in the appended tables is self explanatory. It wilf 
thus only be necessary to include a few relevant remarks in the text. Numerous 
:references are cited from which further information can be gained. The hope is 
,expressed t.hat this form of presentation will assist the reader to determine in a short 
:space of time what has been achieved in the zoonoses studies. It is full y rea lized 
that this check-list and host-lisl a re not complete. lt is, therefore, suggested that 
omitted data and new records be published as requ ired from time to time in the 
form of supplements. 

The disease-producing agents are li sted in the text and tables under the head
ings:- (A) Virus Diseases; (B) Protophyta ; (C) Thallophyta ; (D) Protozoa; (E) 
Arthropoda ; (F) Platyhelminthes and (G) Nemathelminthes. The nome!1clature used 
for recording the infectious agents or parasites wi ll be found in several standard text 
books. The zoological nomenclature of mammals is based on that proposed by 
Roberts (1951), while that of birds is given in " Roberts' Birds of South Africa" 
revised by McLachlan &Liversidge (1961). These books are cited in the bibliography 
under the heading " General References " . 

(A) VIRUS DISEASES 

The 19 virus zoonoses occurring in South Africa are listed in Table 1. With the 
exception of the form of rabies caused by what appears to be a European strain, 
canine distemper, foot and mouth disease due to the A virus type, rinderpest, con
tagious pustular dermatitis, fowl a nd pigeon pox a ll of t hem are typical African 
diseases. Louping ill does not occur in South Africa. It is listed as a warning as it 
has been determined experimentally that Rhipicephalus appendiculatus can serve as a 
vector. In the event of an accidental introduction it could establish itself in the 
brown ear tick infested regions of the Transvaal, Natal and the Eastern Cape Province. 

Two distinct virus strains of rabies a re recognized in South Africa. The indi
genous viverrid strain occurs on the Highveld of Transvaal, the Orange Free State 
and the Western Cape Province. Most of the human victims have been bitten 
around or in their homesteads or huts by affected members of the family Viverridae 
{yellow mongoose, genet cat, etc.). The second strain behaves like the European 
strain, and is disseminated mainly by dogs and jackals. lts distinct behaviour was 
first recogn ized in South West Africa in 1947, and from there it spread through 
Bechuanaland into Northern and Southern Rhodesia and the Transvaal in 1949. 
From there it spread eastward and southward through the Eastern Transvaal and 
Moc;ambique into Natal, the Eastern and Western Cape Province. Immunization of 
dogs is practised for its control. 

When canine distemper was introduced is unknown. It is widely distributed in 
dogs and has been diagnosed on several occasions in wild members of the family 
Canidae in zoological gardens. Immunization has been effective for its control. 

African horsesickness was first recorded in the Cape Province in 1719. lt 
occurs enzootically in the summer rainfall areas, and severe epizootics have occurred 
at irregular intermi ttent interva ls. There is every reason to believe that the zebra 
served as the source of infection. Bluetongue in sheep was first described by Hutcheon 
in 1880. Domestic ruminants and poss;bly a lso antelopes serve as the source of 

--infection. The incidence and distribution are simi lar to that of horsesickness. Both 
diseases are controlled by polyvalent vaccines. 

Several outbreaks of foot and mouth disease occurred in South Africa up to 1903 
(Henning, 1956). The disease-free period that followed was interrupted in 1933 when 
foot and mouth disease spread from Southern Rhodesia into the Transvaal. Investiga
tions conducted at that time revealed that not only domestic bu t a lso wild ruminants 
::were affected. In years that followed virus strains have been typed at Pirbright. 
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The identification of the S.A.T.I> S.A.T.2 and S.A.T. 3 types, showed that they were 
distinct from the A, 0 and C types commonly found in Europe. It also transpired 
that African types were maintained by antelopes occurring in several large game 
reserves of Southern Africa, and that the disease was spread at irregular intermittent 
intervals by cattle along the routes of commerce. The erection of a substantial 
fence around the Kruger National Park has prevented close contact between domestic 
a nd w·ild animals, and there has been no recurrence of foot and mouth d isease in the 
Eastern Transvaal since 1961 from this source. Immunization was practised for 
its control during recent outbreaks. 

Rinderpest was introduced into the Transvaal in 1896. It spread right through 
Southern Africa and was responsible for severe losses in cattle and antelopes. The 
application of prophylactic measures resulted in its eradication by the end of 1903. 
There has been no recurrence of this disease since then in South Africa. 

Lumpy skin disease was recognized in Northern Rhodesia in 1929 from where it 
-was spread by cattle along the commercial routes to Ngamiland (Von Backstrom, 
1945), and from there was soon introduced into the Transvaal in 1945. It spread 
rapidly right through South Africa and reached South West Africa in 1956. It 
occurs enzootically and is controlled by immunization. 

Rift Valley fever was encountered first in 1951 -while Wesselsbron and Middelburg 
virus disease were recognized as distinct infections in 1957. It appears that these 
three diseases have always been present in South Africa as evidenced by the existence 
of a silent focus of Rift Valley fever in the Addo Forest in the Cape Province. Soil 
and water conservation during the last three decades in South Africa appears to have 
ercouraged the develorment of mosquito vectors -which then spread these diseases 
to domestic ruminants and man. Transmission to man also followed the handling 
of meat of infected animals. It has been estimated that as many as 20,000 
human beings contracted the disease in South Africa (Kaschula, 1961). Rift 
Valley fever and Wesselsbron virus disease are controlled by the immunization 
of domestic ruminants. 

Contagious pustular dermatitis is widely distributed in sheep and goats but 
human infections have not het been encountered. 

Hog cholera was introduced into the Cape Province at the beginning of this 
century. Subsequently it spread to the Transvaal but was eventually eradicated by the 
slaughter policy in 1918. There has been no recurrence of this disease. 

African swine fever occurs enzootically in the Northern and Eastern 
Transvaal and South West Africa. The source of infection has been traced in nearly 
all instances to the warthog which is the carrier of the virus. Outbreaks, sometimes 
followed by severe epizootics in domestic pigs, have occurred in the Transvaal and 
the Western Cape Province. The slaughter of affected and incontact pigs resulted 
in its eradication in domestic pigs. In the enzootic regions, maintenance of domestic 
pigs in paddocks, preferably double-fenced, has proved to be a highly efficient pro
phylactic measure. 

Newcastle disease has been introduced from time to time into South Africa. 
Adequate prophylactic measures (quarantine, slaughter of affected and incontact 
birds and immunization) have been applied successfully. 

Fowl pox is widely distributed in South Africa and South West Africa. Vaccine 
prepared either from fowl pox or pigeon pox virus has been used for the immunization 
of susceptible birds with satisfactory results. 

Tern virus infection was identified for the first time during April and May of 
1961 by Becker & U ys ( 1963). It has been responsible for the death of many hundreds 
of common terns along the coast line of the Cape Province. Studies on this disease 
a re in progress. 
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(B) PROTOPHYTA 

The 57 members of the class Schizomycetes and the 12 members of the class 
Microtatobiotes responsible for zoonoses in South Africa are listed in Tables 2 (a) 
and 2 (b). The nomenclature used for these microorganisms is that proposed by 
Breed, Murray & Smith, 1957. In a few instances additional species names have 
been included as suggested by some South African investigators. 

In determining the source of the pathogens it must be borne in mind that man and 
his domesticated animals migrated from Asia to Europe and Africa and that many, 
but not all, are necessarily of Asian origin. Since most of the listed Schizomycetes 
have a world-wide distribution it is extremely difficult to determine which were 
brought into South Africa by the indigenous peoples and their domestic ruminants and 
dogs after crossing the tropical diseases barrier of Central Africa, and which were 
either introduced or reintroduced from Asia or Europe during the last three centuries. 
It appears safe to state that some of the equine and porcine diseases are of European 
origin. Horses and pigs did not cross the Central African disease barrier and, With 
few exceptions in the case of the horse, were imported from Europe. In the case of 
the class Microtatobiotes Cowdria ruminantium is the only pathogen that can be 
claimed, without reservation, to be a true Afri.can parasite. The remaining pathogens 
have been encountered outside Africa but conditions obtaining in South Africa, 
namely the presence of potential vectors and/or susceptible vertebrates, are suitable 
for their p ropagation. 

It is beyond the scope of this article to discuss the various features of the listed 
organisms in detail. The information presented in Tables 2 (a) and 2 (b) is self 
explanatory and, therefore, the discussion on zoonoses, that follows, will be restrict
ed to some aspects of general interest. 

Class : Schizomycetes 
Order : Pseudomonadales 
Family: Pseudomonadaceae 

Pseudomonas pseudomallei, responsible for meliodosis, does not occur in South 
Africa. It was isolated from a patient who had been on active service in India and 
Malaya. Laboratory tests revealed that five indigenous rodents are susceptible. 
In the event of an unsuspected introduction it could maintain itself in the proved 
hosts. 

Family: Spirillaceae 

Vibrio foetus is widely distributed in cattle but has, up to the present, not been 
encountered in sheep. 

Spirillum minus occurs endemically but rat-bite fever does not constitute a 
serious public health problem. 

Order: Eu bacteriales 
Family: Enterobacteriaceae 

Salmonella choleraesuis has been isolated from pigs in several outbreaks of 
paratyphoid. There is no evidence that this organism ha~ .. caused sickness in man in 
South Africa. 

S. typhimurium has a wide host range. It has been responsible for several 
outbreaks of food-poisoning in man. Mortality has been recorded in infected 
calves, blue wildebeest calves in the Kruger National Park (Eastern Transvaal), foals , 
chickens, ducklings, pigeons, squabs, canaries and finches. Only isolated outbreaks 
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havt bel n observed in the pig and rabbit. A case of purulent arthritis due to S. 
typhimurium var. copenhagen (Storrs) has been recorded in a foal by Henning & 
Clark (1938). 

S. enteritidis has caused a few outbreaks of food-poisoning in man. It has 
been found to be responsible for about 2 per cent of calf paratyphoid outbreaks 

S. enteritidis var. dublin infection is a serious hazard in the rearing of calves. 
It has been encountered in about 95 per cent of calf paratyphoid infections. Its 
occurrence in man i~ not common. Immunization of c? lves against salmonellosis 
is practised on a large scale. 

S. bovis rnorbificans contaminated pork has caused food-poisoning in man. 

S. braenderup contaminated food has produced food-poisoning in human 
beings in a restaurant. Investigations revealed that a rat, caught on the premi~es, 
harboured the infectious agent. 

S. newport has been isolated from salted dry meat (biltong) which had caused 
food-poisoning in man. 

S. onderstepoort has been isolated from man suffering from enteritis and from 
a sick sheep. 

S. poona contaminated mutton has been responsible for food-poisoning and 
enteritis in man. 

S. typhosa, responsible for typhoid fever, has been isolated fairly frequently 
from man and once from a chicken. 

S. abortivoequina has produced abortion in horse and donkey mares. Joint-ill 
due to this bacterium developed in a few foals born alive. Joint-ill also developed 
in a foal after injecting a ba..:teria-free filtrate of foetal organs into a pregnant mare. 
Purulent arthritis, bursitis or tendovaginitis due to this Salmonella sp. have also 
been recorded in adult horses and mules. 

S. ga/linarum, the causal agent of fowl typhoid, is still prevalent in fowls and 
turkeys. There are no records of it having caused food-poisoning or gastro-enteritis 
in man. 

S. pullorum, which causes bacillary white diarrhoea in chickens, has nearly 
been eradicated. In the past it has been responsible for serious losses. 

S. amersfoort has been responsible for two outbreaks of salmonellosis in chickens. 
The mortality rate was high. It has also been isolated from adult fowls. The 
infectious agent is listed for differential diagno&tic reasons. 

Several other Salmonella spp. have been isolated from man in South Africa. 
They have not been included in the appended Table 2 (a) as they have not been 
recorded in animals. 

Family : Brucellaceae 

Pasteurella multocida (P. aviseptica), the cause of fowl cholera, has been 
encountered at irregular intermittent intervals mainly along the coastal regions . 
Many outbreaks seem to have been initiated by seagulls harbouring the infectious 
agent. There is no evidence of its occurrence at present. 
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P. multocida var. ictero-hepatitides, the cause of ovine bacterial icterus, is widely 
distributed in South and South West Africa. It occurs sporadically on various 
farms. Affected sheep may show photosensitization as observed in tribulosis avis. 
The mortality rate may be higher than 30 per cent. This causative agent is probably 
identical with P. oviseptica described from sheep and goats by earlier investigators 
[vide infra Table 2 (a)]. Bacterial hepatitis, caused by the newly described ictero
hepatitides variety, has also been observed in cattle in Natal where mortality was 
recorded in adult stock. 

P. suiseptica has been isolated from pigs in the Western Cape Province at the 
time when African swine fever occurred on various farms. 

P. multocida infe::tion in donkeys has been recorded once in South West Africa. 

P. pestis, responsible for plague in man and rodents, was introduced at several 
seaports of South Africa at the beginning of this century. Rodents mainly concerned 
in the spread of infection were Rattus norvegicus and R. rattus in coastal towns, 
and the latter species, carried by rail in trucks laden with forage and other materials, 
in the inland centres (Fourie, 1 938). A new chapter in the history of plague was 
opened in the Tarkastad district (Eastern Cape Province) when this disease was 
established in veld rodents. The disease had shifted from urban to rural districts 
(Mitchell, 1927). Human plague outbreaks that have occurred since 1914 have 
been localized almost entirely to farms and native areas in the rural regions, while 
the urban areas remained almost free from infection (Fourie lac. cit.). Subsequent 
investigations revealed that numerous wild rodent species served a& the source of 
infection, and that a large number of fleas were involved in the transmission of 
plague to rodents and man. Evidence has been brought forward that transmission 
from rodent to rodent also follows cannibalism. From the listed records it is of 
interest to note that in urban areas domesticated carnivores (cat, ferret and dog) 
were sometimes affected, while in rural regions wild carnivores (suricate and yellow 
mongoose) became victims of the disease. 

The reader, who is interested in the epidemiology of plague in South Africa 
is referred to the most instructive publication by De Meillon, Davis & Hardy (1961). 
For obscure reasons no cases of plague have been reported in man and rodents 
during recent years (Davis, 1964). 

Brucella melitensis, the causal agent of Malta fever of man and goats has been 
encountered fairly frequently. The infectious agent was recognized in South Africa 
in the Western Cape Province in 1903, and in South West Africa in 1909. 

B. karakulensis and B. ovigenitalum belong to the B. melitensis group. The 
first mentioned bacterium is responsible for abortions in Karakul flocks in South 
West Africa and the Western Cape Province. The second species is widely distributed 
in both geographical regions, and produces infectious infertility in rams. 

B. abortus is responsible for contagious abortion in cattle and undulent fever 
in man. In cattle the disease was first recognized in Transvaal in 1916 and in man 
in the Orange Free State in 1915. The bovine infection is widely distributed, and 
serves as the source of undulent fever. Experimental evidence has been brought 
forward that sucking calves are insusceptible, thus making it possible to develop 
a disease-free herd by separating weaned calves from the infected herd, and main
taining them under strict isolation. 

B. abortusovis is widely distributed and causes abortion in ewes. 

It is of interest to note that brucellosis has not yet been diagnosed in wild 
animals. Further details on brucellosis will be found in the excellent review by 
Van Drimmelen (1961a, 1962). 
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Actinobacillus ligniereseii has frequently been observed in cattle suffering from 
wooden tongue but is a less frequent disease in sheep. Actinobacillosis may be 
the cause of a non-specific reaction to the tuberculin test, but a negative short thermal 
tuberculin test (Fourie, 1955). 

A. mallei was once a prevalent disease of solipeds in South and South West 
Africa. Prophylactic measures (quarantine, application of the mallein test and 
slaughter of affected animals) resulted in its final eradication in 1934. No human 
cases have been recorded in the South African literature. 

Family: Bacteroidaceae. 

Sphaerophorus necrophorus is a common infection of cattle, particularly calves, 
sheep, pigs and solipeds. Necrobacillosis is usually prevalent in animals kept under 
unhygienic conditions but may also manifest itself under ideal sanitary conditions. 
Pododermatitis has been observed in cattle and solipeds maintained on moist pastures 
or wet stable floors. Lesions in the mucosa of the oesophageal groove were observed 
once at autopsy in a black wildebeest heifer kept in captivity at Onderstepoort 
(Neitz, 1935). 

Streptobacillus monil(f'ormis infection developed in a man who was bitten while 
handling a yellow-footed squirrel immediately after its arrival from South Africa 
at Hamburg, Germany. Nothing is known about the prevalence of this form of 
rat-bite fever in South Africa. 

Family : Micrococcaceae 

Staphylococcus aureus has a wide distribution. Its cause of furunculosis, 
pyaemia, osteomyelitis, suppuration of wounds and food-poisoning are well known. 
Drug resistant strains constitute a serious menace for man and animals. This 
complication has recently been subdued by the availability of improved chemo
therapeutic agents (Bradlow, 1962). 

S. aureus has also been recognized as a cause of acute bovine mastitis, and is 
thus of great public and animal health importance. The satisfactory control of 
this form of mastitis by the application of S . aureus vaccine, and the resulting 
immunity have been reviewed by Cameron (1963a, 1963b, 1964). 

Family: Lactobacillaceae 
Streptococcus pyogenes is a common infection in man but there is no evidence 

of it having caused active bovine mastitis in South Africa. Pullinger (1961), while 
working in Johannesburg, stressed the importance of S. pyogenes mastitis as a source 
of scarlet fever in man. He based this claim on the investigations by Pullinger & 
Kemp (1937) and Bendixen & Minett (1937) on this form of mastitis and its relation
ship to the incidence of scarlet fever in Europe. He emphasized that this relationship 
should not be overlooked in South Africa. 

S. agalactiae is the most common cause of bovine mastitis. Milk from infected 
dairy herds as a source of a variety of human infections, especially those of the 
urogenital tract are well known. 

Family: Corynebacteriaceae 
Corynebacterium pseudotuberculosis is widely distributed in South African 

sheep. Infections do not only cause emaciation but reduce the market value of 
carcasses and even renders them unfit for human consumption due to the abscessation 
of the lymphatic glands. The infectious agent is also the cause of infectious infertility 
in sheep. 
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The artificial infection of horses a nd cattle is followed by the development of 
abscesses at the site of injection. 

C. pyogenes has often been encountered in abscesses of cattle, sheep and swine, 
and also produces calf pneumonia. It a lso causes acute or cl1ronic bovine mastitis . 
There is no record of its occurrence in man in South Africa. 

C. diphtheriae is widely distributed and under normal circumstances man is 
the source of infection . In one instance milk-borne diphtheria in ma n was traced 
to cows suffering from C. diphtheriae mastitis in the Orange Free State. 

C. equi has been found to be the cause of pneumonia in foals . There are no 
records of its occurrence in cattle and pigs in South Africa. 

Listeria monocytogenes infection, also known as Tiger River di sease, has been 
respo nsible for periodic epizootics in Lobengula's gerbilles. Laboratory tests have 
shown that at least 10 wild rodent species are highly susceptible. Several outbreaks 
have occurred recently in chinchillas (DuPlessis, 1964). D espite the wide distribution 
of listeriosis in the Tra nsvaal, Natal and the Orange Free State no cases have been 
recorded in domestic a nimals, birds a nd man. 

Erysipelothrix insidiosa infection occurs sporadically in swine. No cases have 
been seen in turkeys so far. 

Family: Bacillaceae 

Bacillus anthracis is widely distributed in South and South West Africa. It has 
been responsible for serious losses in domestic ruminants, solipeds and swine but 
only to a limited extent in ostriches reared in the Eastern Cape Province. Man has 
been affected quite frequently after handling infected carcasses, hides and wool. 

Sporadic outbreaks in the zebra, hartebeest, springbuck, black wildebeest and 
kudu have been recorded up to 1943. During the period from September, 1950 
to October, 1960, more than 1100 fatal cases have been diagnosed from various 
areas in the Kruger Nationa l Park in the Eastern Transvaal by Pienaar (1960, 1961). 
As time progressed the incidence increased. Animals invo lved were a baboo n, 
wild carnivores, elephant, hippopotamus, wild pigs, many antelope species a nd a 
vulture. The highest incidence was in kudus . At least 837 cases were proved to 
be victims of a nthrax. 

Deaths in the listed blesbuck followed the administration of the so-called " goat 
vaccine " which was claimed to be milder tha n the " bovine vaccine " used for the 
immunization of cattle and sheep before Sterne's anthrax vaccine became avai lable 
in 1939. 

Clostridium sep ticum has been isolated from cattle and sheep that died from 
malignant oedema. Only sporadic outbreaks have been d iagnosed in these animals 
so far. There are no records of its occurrence in man in South Africa. 

C. chauvoei, the causal agent of blackquarter occurs enzootically in cattle and 
sheep. In cattle it is a pasture disease and sheep contract the infection after shearing, 
docking and castration. The goat is highly resistant but can be infected when a 
massive dose of the infectious agent is administered intramuscularly. Blackquarter 
has been described in cattle in the Cape Province as far back as 1780 (Le Vaillant, 
1796). 
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The C. perfringens strain, commonly referred to as C. welchii Type A is the 
classic human gasgangrene organism. So far it has only been isolated once from 
an affected dog in the Western Cape Province but not in man. 

C. welchii Type B causes lamb dysentery. It is widely distributed in the sheep
raising areas of South Africa and can be responsible for serious losses in lambs if 
immunization is not practised. It has also been described once as the cause of 
dysentery in young foals in the Western Cape Province. 

C. welchii TypeD affects sheep of all ages but has up to the present not exerted 
its pathogenicity in goats and horses in South Africa. It is known that sheep may 
harbour the pathogen in the intestinal tract and that a sudden change in diet or the 
administration of a vermicide may cause digestive disturbances which trigger an 
outbreak of enterotoxaemia. 

C. botulinum Type C and TypeD have been proved to be responsible for botulinus 
(lamsiekte) in South and South West Africa. Clinical cases of botulinus due to 
both types can be expected in cattle and horses. Cattle become infected by chewing 
decomposed bones in order to supplement their phosphorus intake in the extensive 
phosphorus deficient areas. In solipeds infection results when they ingest dead rat 
contaminated fodder. Natural sporadic outbreaks of botulinus due to Type D 
has been observed in sheep but not in goats. Type C has produced natural infections 
in a few turkeys, ducks and a variety of wild water birds. Laboratory tests have 
shown that the toxins of Types C and D can produce botulinus in domestic ruminants, 
solipeds, turkey, duck, goose and laboratory animals. The former type of toxin is 
also pathogenic for the ostrich. The domestic fowl is refractory to the toxins of 
both types. 

C. tetanii is widely distributed. Tetanus has been observed from time to time 
in man and domestic animals. The infection in a domestic cat is exceptional. 

Order: Actinomycetales 
Family: Mycobacteriaceae 

Mycobacterium tuberculosis is widely distributed and under normal circumstances 
man is the source of infection. It is an important and a serious health problem in 
Southern Africa. Human tuberculosis has been diagnosed in dogs and domestic 
pigs, and on one occasion in a wild animal, the giraffe. A natural infection has 
also been diagnosed once in a parrot. 

M. bovis is a common infection in cattle, and is a serious animal health problem. 
In man approximately 30 cases of bovine tuberculosis have been diagnosed. Natural 
infections have been encountered in a goat, a large number of pigs, a cat, and a 
duiker and several kudus in their natural environment and in a few springbuck 
maintained in a zoological garden. In the vicinity of Grahamstown (Eastern Cape 
Province) bovine tuberculosis has caused high mortality in kudus. 

M. avium occurs sporadically in fowls in various regions of South Africa. Its 
presence in turkeys has been recorded in the Transva<d and the Orange Free State. 
The domestic pig may also become infected. 

M. paratuberculosis, the cause of Johne's disease, occurs sporadically in cattle' 
and is gradually spreading further afield. There is no evidence about its incidence 
in sheep. 
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Family: Actinomycetaceae 

Nocardia asteroides infection, which terminated fatally, has been recorded in 
a nine-months old male Alsatian dog. Although Nocardia sp. or spp. have been 
isolated from man at the South African Institute for Medical Research in 1958, 
1960 and 1961, human nocardiasis due N. asteroides has not been recorded. 

Actinomyces bovis is widely distributed and occurs sporadically in cattle and 
pigs. 

A. dermatonomus is pathogenic for sheep, cattle and horses (Henning, 1956). 
In South Africa it has often been encountered in the Merino sheep-raising regions 
with a relatively high rainfall. Lumpy wool is of economic importance. 

Order: Spirochaetales 

Family: Treponemataceae 

Borrelia anserina is a common infection of fowls where Argas persicus control 
measures are not practised. This parasite has also been encountered in ducks and 
geese. The relationship between B. anserina and the Borrelia sp. found in the jackass 
_penguin still needs to be determined. 

B. duttoni has been often diagnosed in man in various regions of South and 
South West Africa. The destruction of the vector, Ornithodoros moubata at centres 
where the disease has been observed, has markedly reduced the incidence of human 
borreliosis. Zumpt (1959) has determined that the multimammate mouse is suscep
tible, and suggests that this and possibly other wild rodents may serve as a source 
of infection in nature. 

B. theileri causes a benign form of borreliosis in solipeds and domestic and 
wild ruminants. On some occasions alarming clinical symptoms, which persist 
for a few hours after the initial rise in temperature have been seen in horses and 
cattle. Only one fatal case, in the Western Transvaal, has so far been recorded 
in a Jersey cow which showed a pronounced blood parasitaemia (Frean, 1955). 

Leptospira icterohaemorrhagiae and L. canicola have been diagnosed on several 
occasions in man and dogs. L. pomona has only been identified in man. Although 
rodents are susceptible all attempts to demonstrate these pathogens in wild caught 
·species have fai led so far. 

Order: Mycoplasmatales 

Family: Mycoplasmataceae 

Mycoplasma gallinarum is the cause of chronic respiratory disease of poultry. 
It is widely distributed, particularly in fowls but has also been encountered in turkeys 
and ducks. Although a pure infection of the organism can exert its pathogenicity, 
its clinical appearance is usually triggered by concurrent virus or bacterial diseases 
or by various faults in poultry management. Since the incubation period of chronic 
respiratory disease varies from 10 to 30 days its clinical manifestations are usually 
only noticed in birds at the age of four weeks and older. 

The disease is of great economic importance. The PPLO test is used as a flock 
test, and if positive is followed by depopulation for one month and introduction 
·of day-old chickens. 
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EMBRYOLOGICAL DEVELOPMENT OF THE PHARYNGEAL REGION OF SHEEP 

2 

FIG. 6.-A ventro-lateral view of a reconstructed wax model of a portion of the pharynx 
and aortic arches of a sheep embryo of 23 days 23 · 5 hours. The lateral capillary plexus, 
its connections to aortic arches 4 and 6 and the two additional capillaries which could 

possibly represent additional aortic arches, are well shown. x 100. 
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EMBRYOLOGICAL DEVELOPMENT OF THE PHARYNGEAL REGION OF SHEEP 

I 

I 

FIG. 9.- A photograph of a section th rough the pharyngeal region of a sheep embryo showing 
the sequence of the pharyngeal pouches, branchial and aortic arches (23 days). X 30. 

FIG. 10.- A photograph showing relations of cervical vesicle, parathyroid, carotid, ganglion 
nodosum and jugular vein as described on page 200 of text (31 days). x 75 ·6. 
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EMBRYOLOGICAL DEVELOPMENT OF THE PHARYNGEAL REGION OF SHEEP 

FIG. 13.- A photograph of a transverse section through the arytenoid swellings showing the 
union of the anterior and posterior fossae to form the sinus of the palatine tonsil. Deeper 
down (on right side) the fossae are separate. Parathyroid Ill and cervical vesicle JV 

attached to the cranial end of the thymus cord are also shown (34 days). x 30. 

FIG. 14.- A photograph of pouch II (showing the cervical vesicle II attached to its caudo· 
lateral pocket). The ventral diverticulum is seen apart from the pharynx and pouch II 

(26 days). x 75 ·6. 
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EMBRYOLOGICAL DEVELOPMENT OF THE PHARYNGEAL REGION OF SHEEP 

FIG. 16.-A photograph of a transverse section showing the relations of the oesophagus. 
trachea, thyroid, ultimobranchial body, thymus, jugular vein and carotid (28 days). x 30. 
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EMBRYOLOGICAL DEVELOPMENT OF THE PHARYNGEAL REGION OF SHEEP 

FIG. 18.-A photograph of a transverse section showing the caudal end of the lumen of the 
ultimobranchial body divided into two by a thin partition (36 days). x 96 · 8. 

FIG. 19.- A photograph of the ultimobranchial body showing its stratified epithelium 
containing a group of clear cells (36 days). x 192. 
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