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Class: Microtatobiotes 

Order: Rickettsiales 

Family: Rickettsiaceae 

Rickettsia prowazeki is louse-borne and occurs exclusively in man who develops a 
premunity after recovery. It is not listed as a zoonosis but is included in this discus­
sion to record the susceptibility of certain gerbilles which can be easily raised in 
.captivity. These wild rodents are not only of great value for laboratory studies but 
have also been used for the production of vaccine for the immunization of man against 
epidemic typhus. This prophylactic measure has been supplemented by the control of 
human lice with insecticides. 

R. typhi is flea-borne and is maintained by rats in nature. Man and rodents 
develop a premunity after recovery from murine typhus. It will be noticed from the 
listed information that the same Tatera spp. used for epidemic typhus investigations 
also proved to be of great value for studies on murine typhus. These gerbilles have 
also been employed for vaccine production for the immunization of man. Rat 
control with dicumarol compounds and the application of insecticides for the destruc­
tion of fleas have proved to be satisfactory for reducing the incidence of murine 
typhus. 

R. conorii is responsible for tick-bite fever in man. At least seven ixodid ticks 
have been found to harbour this infectious agent which is transmitted transovarially. 
Laboratory tests have shown that the dog, laboratory animals and several wild rodents 
are susceptible. As in the case of the two previously mentioned Rickettsia spp. the 
Tatera spp. have been used for vaccine production for the immunization of man. 
Although the sheep is susceptible to R. conorii, it cannot be maintained in this species 
by serial passage. 

Natural infections have been established in the black rat, vlei rat and striped 
mouse. Consideration of the extensive distribution of tick-bite fever in South 
Africa, and of the wide host range of the vecting ticks, suggests that there may be 
many more mammalian reservoirs of R. conorii than identified so far. 

Coxiella burnetii i5. responsible for Q fever, and has a world-wide distribution. 
Its presence in South Africa was established in 1950. Natural infections have been 
-established in man, ox and wild-caught rodents. Although transmission may result 
from tick bites, the inhalation of infected vector faeces or the ingestion of contaminated 
milk are also known to produce this disease. In man it is usually an occupational 
disease, particularly in abattoirs. 

The vecting ticks in South Africa still need to be determined. Their identification 
would make it possible to compare the sylvatic with the urban Q fever cycle. 

Ehrlichia canis is known to be transmitted by the kennel tick. Its existence in 
·dogs was first recorded in the Kruger National Park (Eastern Transvaal). It is 
believed to have been the cause of high mortality in the Cape hunting dog [Lycaon 
pictus (Temminck)] in this game reserve. This species is also susceptible to Babesia 
canis. In dogs malignant canine rickettsiosis is often encountered in association with 
biliary fever, and this makes it difficult to determine the virulence of the E. canis 
~train. The recorded case in the black-backed jackal 1>uffered from a mixed infection 
which terminated fatally. 
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Cowdria ruminantium is still responsible for serious losses in domestic ruminants. 
Successful stock-farming is possible provided immunization and timely treatment of 
.affected animals are practised. The vecting tick (Amblyomma hebraeum) i~ widely 
-distributed in the Transvaal, Natal and Eastern Cape Province. In contradistinction 
to other rickettsial diseases transovarial transmission does not occur in the vector. 
Convincing evidence has been btought forward that heartwater can maintain itself in 
nature in the complete absence of domestic ruminants. Certain antelopes are known 
to be susceptible. A few fatal cases have been diagno~ed in springbuck in its natural 
habitat, the Springbuck Flats in the Northern Transvaal. 

Family: Chlamydiaceae 

Miyagawanella psittaci has been encountered in a few parrots and several budgeri­
gars but not in man. 

M. ornithosis appears to be a fairly common infection in domestic pigeons but no 
-cases have been recorded in human beings. 

Family: Bartonellaceae 

Epery throzoon ovis is widely distributed in sheep. This parasite is suspected to be 
louse-borne. Experimental evidence is available that the blesbuck and eland are 
s usceptible. The host specificity of blood-sucking lice indicates that transmission in 
nature would not, if at all , take place readily from one susceptible species to another. 

Family: Anaplasmataceae 

Anaplasma marginate is prevalent in cattle in the blue tick infested regions and is 
known to cause severe losses. Artificially infected sheep developed a submicroscopic 
infection while the three artificially infected antelopes showed a low grade parasitae­
mia. Although natural infections have not yet been observed in antelopes it is 
-suspected that they can serve as reservoirs. 

A . centrale causes benign anaplasmosis. Although this parasite is widely distri­
buted following either the transmission by the blue tick or the artificial infection by the 
.administration of anaplasmosis vaccine (citrated blood harbouring A. centrale) it is 
not often seen in the numerous blood smears from sick or dead cattle submitted at 
regional veterinary laboratories. The blesbuck develops an inapparent infection. 
The role played by antelopes as reservoirs in nature still needs to be determined. 

A. ovis is widely distributed, and causes a relatively mild disease in sheep and 
_goats. An artificially infected splenectomized blesbuck developed a fairly high grade 
blood parasitaemia. An entire eland showed a very low parasitaemia after receiving 

:infective blood. Their role as natural reservoirs is unknown. 
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(C) THALLOPHYTA 

Members of the phylum Thallophyta, responsible for zoonoses in South Africa, 
a re included in the classes Ascomycetes a nd Fungi Imperfecti. The former class is 
represented by a single and the latter by eleven species. The Nocardia sp. and 
Actinomyces spp., which are included by Tunder (1961) in the phylum Thallophyta, 
have been listed with the Protophyta in the order Actinomycetales in Table 2 (a). 

Fungi causing superficial mycoses are mainly anthropophilic 01 zoophilic para­
sites, while a few are geophilic organisms which can maintain themselves in nature in 
the complete absence of mammalian hosts. Fungi responsible for systemic mycoses 
are in most instances in soil or on vegetation, and share this habitat with non-patho­
genic fungi. Infection in man and animals depends upon incidental contact with the 
pathogens in their natural environment. Superficial mycoses rarely terminate in 
death while systemic mycoses are often fatal. 

Consideration of the information listed in the subjoined Table 3, makes it apparent 
t hat studies on human infections have received more attention than those of animals. 
This becomes evident when the animal host range of certain Trichophyton spp., 
Sporotrichum spp. and Microsporum spp. is taken into account. It is anticipated that 
f urther investigations will reveal additional mammalian hosts besides those already 
recorded in South Africa. 

Class: Ascomycetes 

Order : Endomycetales 

Family: Coccidioidaceae 

Rhinosporidium seeberi infections occur sporadically in human beings and horses. 
In man lesions appear in the form of granulomas on the conjunctiva and nasal mucosa 
but in horses they occur only on the nasal mucous membrane. Their surgical removal 
was followed by recovery. 

Class: Fungi Imperfecti 

Order : Moniliales 

Family: Moniliaceae. 

Aspergillusfumigatus outbrea ks, resulting in serious losses, have been recorded so 
far only in birds. This organism has a wide distribution in nature. Young ostriches, 
ch.ickens and turkey poults often contract pneumonia and a ir sac infections when 
exposed to contaminated bedding in brooders. Captive penguins, particularly the 
King variety, are prone to develop fatal aspergillosis in zoological gardens. 

Histoplasma capsulatum has been encountered quite often in either th.e benign or 
malignant form in human beings after their exposure to the geophilic organism in 
·caves. The affected dog, listed in Table 3, derived its infection before it was introduced 
into South Africa. The indigenous white-tailed rat has been shown to be highly 
-susceptible and should , therefore, serve as a useful laboratory animal. 
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Trichophyton mentagrophytes is responsible for dermatomycosis (ringworm) in 
man, domestic solipeds and ruminants and a variety of rodents. In South Africa 
natural infections have been diagnosed only in man. Recent investigations have 
-shown that exposure of a monkey, guinea-pig, mouse and rabbit in a cave in the 
Transvaal resulted in infection. This event has illustrated that at least some strains, if 
not all, possess geophilic affinities (Lurie & Way, 1957). 

T. gypseum is known to cause sporadic ringworm in man, dogs and cats. In 
South Africa, it has been recorded only in a horse. 

T. equinum is regarded primarily as a zoophilic parasite and is generally believed 
to be the chief cause of equine dermatomycosis. In South Africa it appeared as an 
·Occupational disease in a man handling horses. 

Sporotrichum beurmanni dermatomycosis has frequently been observed in human 
beings, particularly among labourers in mines. Timber patasitized by this fungus is 
·often the source of infection. 

S. schenkii has its habitat on plants. It has been described several times m 
human beings and once in a horse as the cause of dermatomycosis. 

The Sporotrichum sp. recorded in a horse by Thorold (1951) has not been identi­
fied. It is listed for differential diagnostic reasons. 

Microsporum canis is ptimarily a zoophilic parasite, and has been recorded from 
dogs, cats, sheep and monkeys. In South Africa, it has been diagnosed only in human 
beings but is suspected to cause also dermatomycosis in dogs and cats. 

M. audouinii is an anthropophilic organism, and has been encountered in man 
suffering from epidemic ringworm of the scalp in South Africa. It has not yet been 
diagnosed in dogs and other animals. 

M . gypseum is a geophilic organism. It has been diagnosed fairly frequently in 
man, and once in a monkey that had been exposed in a cave in Transvaal (Lurie & 
Way, 1957). 

26l 



N
 

0
\ 

N
 

T
A

B
L

E
 

3.
-

T
ha

l/
op

hy
ta

 

P
ar

as
it

e 

C
la

ss
 

O
rd

er
 

F
am

ily
 

A
sc

om
yc

et
es

 
E

nd
om

yc
et

al
es

 
C

oc
ci

di
oi

da
ce

ae
 

R
hi

no
sp

or
id

iu
m

 
se

eb
er

i 
(W

er
ni

ck
e)

 
S

ee
be

r,
 

19
12

 
R

hi
no

sp
or

id
io

si
s 

F
un

gi
 

lm
pe

rf
ec

ti 
M

on
ili

al
es

 
M

on
il

ia
ce

ae
 

A
sp

er
gi

ll
us

 
fu

m
ig

al
us

 
( F

 re
se

n 
iu

s)
. 

A
sp

er
gi

ll
os

is
 

" 
B

ro
od

er
 

pn
eu

m
on

ia
" 

H
is

lo
p/

as
m

a 
ca

ps
u!

al
tll

ll 
D

ar
li

ng
 

H
is

to
pl

as
m

os
is

 

C
la

ss
 

O
rd

er
 

F
am

il
y 

M
am

m
al

ia
 

P
ri

m
at

es
 

H
 o

m
in

id
ae

 

Pe
r 

E
qL

 ;s
od

ac
ty

la
 

id
ae

 

; 
A

ve
 s fo
 

S
tr

u 

ru
th

io
ni

-
rm

es
 

th
io

ni
da

e 

S
ph

 
m

 
S

ph
 :n

is
ci

fo
r-

es
 

:n
is

ci
da

e 

H
os

t 
-
-

I G
'""

' '
"'

 '"
"'

" 
I v

""
""

'"
 "

'm
' i

 
In

ci
de

nc
e 

I H
o

m
o

 s
ap

ie
ns

 L
in

n.
J 

M
an

 ..
.
..

..
..

..
. 

I 
S

po
ra

di
c 

I -
-
-
-

-
-

E
qu

us
 c

ah
al

lu
s 

H
or

se
 ..

.
..

..
..

..
 

S
po

ra
di

c 
L

in
n

. 

-
-

0
. +
 

-
-
-
-

-
-
-
-

-
-

R
eg

io
n 

T
.

1 
N.

lw
. E

. 
S

. 
A

ut
ho

ri
ti

es
 

+I
+ I 

I 
I S

im
so

n 
&

 
S

tr
ac

ha
n,

 
19

37
, 

19
39

; 
A

no
n.

, 
19

37
, 

19
39

; 
D

ic
k,

 
19

51
 

T
he

il
er

, 
19

06
; 

Q
ui

nl
an

 
&

 
D

e 
K

oc
k,

 
19

28
 

--;-
1+

-·
 1-0

 ~-0 
-0

 I 
I 

I 
-
-
-
-
-
-
-

· 
~-

. 
~-

o 
~-

o 
-

o 
1

+
-

o 
I W

al
ke

r.
 

19
15

 
0 

+
, 

0 
0 

0 
; 

I 
Sr

ru
lh

io
 c

am
e/

us
 

O
st

ri
ch

 .
..

..
..

..
. 

E
nz

oo
ti

c 
I 

L
in

n.
 

L
ab

. 
T

es
ts

 

Sp
he

ni
sc

us
 d

em
ur

-
Ja

ck
as

s 
pe

ng
ui

n 
..

 
S

po
ra

di
c 

C
ol

es
, 

19
51

 
su

s 
L

in
n

. 

A
p

te
no

di
te

s 
S

po
ra

d
ic

 
A

br
am

s,
 

19
64

 
pa

rh
ag

on
ic

a 
M

il
le

r 

-
0 
;+

1-0
 -
-

~­

·1+
!-0

 -0
 1-0

 . 0
 

G
al

li
fo

rm
es

 
G

al
lu

s 
do

m
es

li
cu

s 
I F

ow
l. 
..

..
..

..
.

..
 
I 

E
nz

oo
ti

c 
~-o
-l+

_o
 __

_
 o_

l_
o _

_
_

 o_
l 

Ph
as

1a
m

da
e 

L
m

n
. 

I K
in

g 
pe

ng
ui

n 
..

..
 

I 
' 

I 
C

ur
so

n,
 

19
21

; 
A

br
am

s,
 

19
64

 

M
el

ea
gr

id
ae

..
 

Mr
r:
:~
·i
s g

al
/o

pa
vo

J 
T

ur
ke

y.
. .

 . 
. .

 . 
. .

 . 
I 

E
nz

oo
ti

c 
o 
+

~-
o-

~-
o-

~-
o-

·-
o-

~-C-
.-u
-rs_
o_n
_,

_l9_
6_4_

 

H
om

in
id

ae
 ..

. 
I H

o
m

o
 s

ap
ie

ns
 L

in
n.

 I M
a

n 
..

..
..

..
..

..
 I

 S
po

ra
di

c 
o 

+
:_
+

_
o

_
J+

_
o_

\ I 

I 
I 

S
im

so
n 

&
 

B
ar

ne
ts

on
, 

19
42

; 
L

ur
ie

, 
19

49
; 

M
ur

ra
y 

&
 

B
ra

nd
t, 

19
51

; 
M

oc
hi

 
&

 
E

dw
ar

d
s,

 
19

52
; 

Ja
ck

so
n

, 
19

52
; 

M
ur

ra
y,

 L
ur

ie
, 

K
ay

e,
 

K
om

in
s,

 
B

or
ok

 
&

 
W

ay
, 

19
57

; 
K

lu
gm

an
 

&
 

L
ur

ie
, 

19
63

; 
W

ol
po

w
it

z 
&

 
V

an
 

E
ed

en
, 

19
63

 

0
. 

=
O

ra
ng

e 
F

re
e 

S
ta

te
; 

T
. 

=
T

ra
ns

va
al

; 
N

. 
=

N
at

al
; 

W
. 

=
 

W
e&

te
rn

 C
ap

e 
P

ro
vi

nc
e

; 
E

. 
=

E
as

te
rn

 C
ap

e 
P

ro
vi

nc
e;

 S
, 

=
S

ou
th

 W
es

t 
A

fr
ic

a,
 



<
..

' 

N
 

T
A

B
L

E
 

3.
-

Th
al

lo
ph

yt
a 

(c
on

ti
nu

ed
) 

P
ar

as
it

e 

C
la

ss
 

O
rd

er
 

F
a

m
il

y 

H
i
st
o
p
la
s
m:

~ 
ca

ps
ul

at
um

 

T
ri

ch
op

h y
to

n 
m

en
ta

g
ro

ph
yt

es
 

(R
o

b
in

) 
B

la
nc

­
ha

rd
, 

18
96

. 

~
·
·
~
 

" 
-

---
--

-
-
-

-
-
-

-

C
la

ss
 

O
r d

e 
F

am
il

 y
 

C
ar

n
iv

or
a 

C
an

id
ae

 

R
od

en
ti

a 
M

u
ri

da
e 

H
o

m
in

id
ae

 ..
. 

H
o

st
 

R
eg

io
n 

-
-

-
-
-

-
-

V
er

n
ac

ul
ar

 
na

m
e 

I 
T

.
l 

N
. 

A
t 

G
en

us
 a

nd
 s

pe
ci

es
 

In
ci

de
nc

e 
0

. 
w

. 
E

. 
s. 

I 

.1t
ho

ri
ti

es
 

C
an

is
 f

am
il

ia
ri

s 
I D

og
 ..

..
..

..
..

..
 ·I

 S
p

o
ra

di
c 

o I
 +

 I
 
o 

I 
o I

 o
 I o

 I S
m

it
, 

19
63

 
L

m
n

. 
I 

1 

M
us

 m
us

cu
lu

s 
L

in
n

.!
 M

o
us

e .
..

..
..

..
.

. 
I L

ab
. 

T
es

ts
 
-

o-
~-
;-

~-
o-

~-
o-
--

o-
~-

0 -
B

or
ok
~
J9
6(
} _

_
_

_
_

_
 _ 

M
ys

to
m

ys
 a

lb
ic

au
-

1 
W

hi
te

-t
ai

le
d 

ra
t.

 ·I
 La

b.
 

T
es

ts
 
-

o-
~+

~-
0 -

~-
o-
--

o-
J_

o_
 

B
o

ro
k

, 
19

60
 

. 
da

tu
s 

(A
. S

m
it

h)
. 

-
-
-
-
'
-

-
1-
-

r-
-
-
-
-
-
-
-
-
-
-
-
-

-
I 

H
om

o 
sa

pi
en

s 
L

in
n.

! 
M

an
 .

..
.

..
..

..
..

 
J 

E
nd

em
ic

 
I 

0 

!~
l-

o-
1-

o-
~-

o-
~-

o-
l A

no
n.

, 
19

4
7-

19
61

 

Z
o

o
lo

gi
ca

l 
n

am
e 

n
o

t 
re

co
rd

ed
 

M
o

n
ke

y 
..

. ·
··

··
· 

F
ie

ld
 

te
st

s 
+

 
L

ur
ie

 
&

 
W

ay
, 

19
57

 

0
'\

 
. 

w
 

D
er

m
at

o
m

yc
os

iS
 

C
av

ii
da

e .
..

..
 

C
av

ia
 p

or
ce

/l
us

 
L

in
n.

 

, _
_

 , _
_ ,

 __
 , __

 , _
_ 

, _
__

__
__

__
__

__
 _ 

G
u

in
ea

-p
ig

 ..
..

. ·
 · 

F
ie

ld
 

te
st

 
L

ur
ie

 
&

 
W

ay
, 

19
57

 
+

 

M
ur

id
ae

 ..
..

. 
I 

M
u

s 
m

us
cu

lu
s 

L
in

n.
l 

M
ou

se
 ..

..
..

.
..

. 
. 

F
ie

ld
 

te
st

 
+

 
L

u
ri

e 
&

 
W

ay
, 

19
5

7 
-
-

-
-
-

1-
-
-
-
-
-
-
_

, _
_

_
_

_
_

 , _
_

 , _
_

 , _
_ 

, _
_

 , _
_

 , _
_

 , _
_

_
_

_
_

_
_

_
_

_
_

 _ 

L
ep

o
ri

d
ae

 ..
..

 I 
L
ep

~ts
 c

un
ic

ul
us

 
. 

L
m

n.
 

j 
I 

1-
-
-
-
-

R
a

bb
it

 .
..

..
.

..
. .

 
F

ie
ld

 
te

st
 

I 
o I

 +
 

0 
0 

o I
 o

 I L
ur

ie
 

&
 

W
ay

, 
19

57
 

T
ri

ch
op

hy
to

n 
I 

E
q

ui
da

e .
..

 

1 

E
q

uu
s 

ca
ba

l/
us

 
L

in
n

. 
H

o
rs

e 
..

..
..

..
..

 . 
S

p
o

ra
di

c 
1-0

1+
 0 

0 
-
;-
~
-o
-

~ J
an

se
n,

 
19

5:
i 

g
yp

se
um

 B
od

in
, 

19
0

2.
 

T
ri

ch
op

hy
to

n 
eq

ui
nu

m
 G

e­
d

o
el

st
, 

19
0

2.
 

Sp
or

ot
ri

ch
1t1

11
 

be
ur

m
an

ni
 

M
at

ru
ch

ot
 a

nd
 

R
am

o
nd

, 
19

05
. 

S
p

o
ro

tr
ic

ho
si

s 

I 
H

o
m

in
id

ae
 ..

. 

1 

H
om

o 
sa

pi
en

s 
L

in
n

.' 
M

an
 .
..

..
..

..
..

 . 

H
o

m
in

id
ae

 ..
. 

\ 
H

om
o 

sa
pi

en
s 

L
in

n.
J 

M
a

n 
..

..
..

..
.

..
 . 

S
p

o
ra

di
c 

E
nd

em
ic

 

I 
I 
o 

l-
;-
-o-

1+
1-

o-
~-

o-
M

ar
ai

s 
&

 
O

li
vi

er
, 

19
63

 

I 
I 

+
 i+

j-;
-1-

;-
j-;

-i-
o 

P
ij

pe
r 

&
 

P
ul

li
ng

er
, 

19
27

 
D

a
ng

er
fie

ld
 

&
 

G
ea

r,
 

19
41

 
D

u
 T

o
it

, 
19

42
; 

N
es

er
, 

19
4

5 
A

no
n

., 
19

39
, 

19
47

, 
19

48
 

A
no

n.
, 

19
47

 

0
. 

=
 

O
ra

ng
e 

F
re

e 
S

ta
te

; 
T

. 
=

 
T

ra
ns

va
al

; 
N

. 
=

 
N

at
al

; 
W

. 
=

 
W

es
te

rn
 C

ap
e 

P
ro

v
in

ce
; 

E
. 

=
 

E
as

te
rn

 C
ap

e 
P

ro
vi

nc
e;

 S
. 

=
 

S
o

u
th

 W
es

t 
A

fr
ic

a
. 



T
A

B
L

E
 

3
.-

T
h

a
ll

o
p

h
yt

a
 (

co
nt

in
ue

d)
 

=
=

=
=

=
;=

=
=

=
=

=
=

=
=

-
..

o
=

=
=

=
=

=
=

=
=

=
=

=
=

=
=

c
.:cc

=.co
=o=

-.-=
:=

=
--

=
-=

=
-:

::
::

co
"·-

P
ar

as
it

e 

C
la

ss
 

O
rd

er
 

F
am

il
y 

Sp
or

ot
ri

ch
um

 
sc

he
nk

ii
 

M
at

ru
ch

ot
, 

19
10

. 

C
la

ss
 

O
rd

er
 

F
am

il
y 

H
om

in
id

ae
 ..

. 

E
q

ui
da

e .
..

..
 

~
 

Sp
or

ot
ri

ch
um

 s
p.

 I
 E

qu
id

ae
 ..

..
. 

~
 

M
ic

ro
sp

or
um

 c
an

is
l 

H
om

in
id

ae
 ..

. 
(B

od
in

, 
19

02
). 

D
er

m
at

om
yc

os
is

 

H
os

t 

G
en

us
 a

nd
 s

pe
ci

es
 

V
er

na
cu

la
r 

n
am

e 

M
ic

ro
sp

or
um

 
I 

H
om

in
id

ae
 ..

. 
I H

o
m

o
 s

ap
ie

ns
 L

in
n.

l 
M

an
 .

..
.

..
..

..
. 

. 
au

do
ui

ni
i 

(G
ru

by
, 

18
43

) 

R
eg

io
n 

I 
A

ut
ho

ri
ti

es
 

In
ci

de
nc

e 
0

. 
I

T
. 

I
N

. 
w

. 
E

. 
S.

 

-~-~
 I +

 I
 o

l 
o 

~-~
··~--

:---~!
.-Ne

se
r,

 
19

46
; 

A
no

n.
, 

~~~
·;~ 

,_
_

_
_

_
_

_
_

 
I 

19
61

; 
L

oe
w

en
th

al
, 

19
59

 

E
nd

em
ic

 

+
 

R
ob

in
so

n 
&

 
P

ar
ki

n,
 

19
29

 

T
ho

ro
ld

, 
19

51
 

o I 
+

 1 
o~
·-

o-
J-

o-
1 
o 

1-
-

1-
-

.-
-

1-
-

1 
11-
-
-
-
-
-
-
-
-
-
-
-

+
I+

 

:-
-

1-
-
1

-
1-
1

-
1

 
+

 
+

 

A
no

n
. 

19
50

-
19

61
; 

N
es

er
, 

19
51

 

G
ra

y
, 

19
35

, 
19

36
; 

A
no

n.
, 

19
47

-
19

59
 

-
-
-
-
-

1 
I 

I 
1-
-

1-
1-

1-
1 

M
ic

ro
sp

or
um

 
gy

ps
eu

m
 

(G
ui

ra
t,

 1
92

8)
. 

H
om

in
id

ae
 ..

. 
H

o
m

o
 s

ap
ie

ns
 L

in
n.

 
-
-
-
-
-
-

1 
Z

oo
lo

gi
ca

l 
na

m
e 
I 

no
t 

re
co

rd
ed

 

M
an

 .
..

..
..

..
..

 . 

M
on

ke
y 

..
..

 ·
··

··
 

S
po

ra
di

c 
+

 
A

no
n 

.. 
19

47
-

19
55

 

I F
ie

ld
 

te
st

 
o 1

+1-
o ~

-o
 ~-o

-1 
o 

L
ur

ie
 

&
 

W
ay

, 
19

57
 

Q
. 

=
 O

ra
ng

e 
F

re
e 

S
ta

te
; 

T
. 

=
 T

q
n

sv
aa

l;
 N

. 
=

 N
at

al
; 

W
. 

=
 W

~
t
e
r
n
 C

ap
e 

P
ro

vi
nc

e;
 E

. 
=

 E
as

te
rn

 C
ap

e 
P

ro
vi

nc
e

; 
S

. 
=

 S
ou

th
 W

es
t 

A
fr

ic
a.

 



(D) PROTOZOA 

Members of the phylum Protozoa, causing zoonoses in South Af1ica, are listed in 
the appended Table 4. The classification used for tl:-,ese organisms is that proposed by 
Doflein & Reichenow (1952-1953). The cla!)S Mastigophora is represented by seven, 
Rhizopoda by one, Sporozoa by twelve and Ciliata by one species. Protozoa of un­
determined position arc listed with the Sarcosporidia and include Sarcocystis spp., 
Besnoitia spp. and Toxoplasma gondii. It will be seen that many of the recorded 
Protozoa have a wide host range, and that systematic studies have shown that both 
the Babesia spp. and Theileria spp., which were once believed to be host specific, are 
stenoxenous parasites. 

The listed Protozoa, particularly the pathogenic Trypanosoma spp. and Theileria 
spp. have been responsible for serious losses. In the case of nagana chemotherapy, as 
a control measure, is at its best only palliative while in East Coast fever no specific 
remedies are available for curing affected animals. For this reason attention has been 
paid to the eradication of nagana vectors by chemical means, and to the prevention 
of ticks acquiring the infectious agent from reacting and recovered East Coast fever 
cattle. Spraying of the primary tsetse fly foci (Hluhluwe, Mkuzi and Umfolozi Game 
Reserves) with DDT and BHC aerosols from aeroplanes, and systematic dipping of 
cattle in arsenical dips together with quarantine measures and the slaughter of cattle 
on infected farms towards the end of the campaign, have been crowned with success. 
The chief vector of nagana (Glossina pallidipes) was eradicated completely thus elimi­
nating the periodic epizootics in Zululand (Du Toit, 1954). East Coast fever was 
finally eradicated in 1954. These campaigns were state-aided, and the total costs, over 
a period of 50 years, were more than RIOO,OOO,OOO. 

Class: Mastigophora 

Order: Protomonadina 

Family: Eumonadidae 

Histomonas me/eagridis produces black-head in turkeys. lt is not responsible 
for a zoonosis in South Africa. Although the vector is widely distributed the disease 
occurs only sporadically. 

Family: Trypanosomidae 

Trypanosoma brucei is the first pathogenic trypanosome described in Zululand. 
It is highly pathogenic for horses and mules. Equine nagana has not been respon&ible 
for serious losses because the presence of horscsickness did not encourage their intro­
duction on a large scale into Zululand. 

Domestic and wild ruminants and the pig are highly resistant but dogs are very 
susceptible. The disease terminates fatally in artificially infected black-backed 
jackal, cats, rock rabbits, laboratory animals and the indigenous multimammate 
mouse. 

T. congolense has been responsible for serious losses only in cattle. Small 
domestic ruminants, pigs and solipeds are highly resistant to the Zululand strains but 
fatal cases have been recorded in dogs. The disease terminates fatally in artificially 
infected domestic and wild carnivores, rock rabbits and laboratory animals. Natural 
infections have been encountered in apparently healthy zebras and antelopes. 
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T. simiae has been responsible for a few sporadic outbreaks in domestic pigs in 
Zululand. Two strains of different virulence have been isolated. The one strain 
produced a 90 per cent and the other a 10 per cent mortality when passaged in Large 
White pigs. The former strain has been maintained by serial passage for more than 
600 generations in rabbits. Subinoculations at different passage levels showed that 
there was no decrease in its virulence for pigs. 

T. vivax has not been responsible for serious losses in cattle. It has been deter­
mined by the writer that a splenectomized ox retained the infection for 10 years. 
Three antelopes and a warthog were found to harbour a natural infection. Sheep 
proved to be susceptible butT. vivax could not be demonstrated in artificially infected 
goats. All attempts to infect laboratory animals with the Zululand strains have 
failed . 

T. equiperdum is still fairly widely distributed in South and South West Africa. 
Serological tests have shown that the incidence of dourine is higher in horses than in 
donkeys, and extremely low in mules. The infectious agent has been demonstrated 
microscopically in a naturally infected mare and a stallion. 

It has been possible to infect guinea-pigs and rats with the local strain after 
changing its tissue affinity to that for blood by serial passages in solipeds. 

Order: Polymastigina 
Family: Tetramitidae 

Trichomonas foetus has been diagnosed fairly frequently in cattle. It is not 
responsible for a zoonosis but is recorded in reply to the O.l.E. questionnaire. 

Class : Rhizopoda 
Order: Amoebina 
Family: Amoebidae 

Entamoeba histolytica is fairly prevalent in man in the south coastal regions of 
Natal. It appears that the nutritional state of individuals has a direct bearing on it~ 
pathogenicity. Unbalanced diets promote its virulence. The disease has also been 
encountered sporadically in inland regions. Its pre~ence in the pig has been recorded 
once. 

Class: Sporozoa 
Order: Piroplasmidae 
Family: Babesidae 

Babesia bigemina is widely distributed in the blue tick infest< d regions. It has 
only been encountered in cattle. Attempts to infect the blesbuck, duiker, eland and 
black wildebeest have failed. Experimental observations by Enigk & Friedhoff (1963) 
have shown that the Sudanese gazelle (Gazella soemmeringi Cretzschmar) is suscep­
tible. It is thus possible that indigenous antelopes, other than those tested, may serve 
as carriers. 

Babesia bovis has a distribution similar to that of B. bigemina. lt has only been 
recorded from cattle. Our knowledge about the stenoxenous properties of Babesia 
spp. suggests that the relationship between B. bovisand B. irvinsmithi be determined. 
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B. trautmanni has been recorded from pigs in the northern and south eastern 
Transvaal were wild pigs are known to occur. The demonstration of the suscepti­
bility of the bush pig by Shone & Philip (1960) in Southern Rhodesia suggests that this 
species or the warthog could have served as the source of infection in the Transvaal. 

B. catalli has been recorded from domestic soli peds and from a naturally infected 
zebra in the Eastern Transvaal. 

B. equi is a common infection in domestic solipeds, and has been demonstrated 
several times in blood smears derived from zebras in Zulu land. 

B. canis is widely distributed in South Africa. In recent years its incidence has 
receded in urban areas where modern acaticides are applied for the control of vectors. 

Natural infections have occurred at Onderstepoort, when black-backed jackals 
and Cape hunting dogs were exposed to a Rhipicephalus sanguineus infestation in a 
kennel. 

B.felis has been diagnosed fairly frequently in domestic cats. It is suspected that 
wild cats serve as reservoirs of this protozoon. 

Aegyptianella pullorum can be expected to occur in domestic fowls, ducks and 
geese when they are exposed on fowl tampan infested premises. It is difficult to 
assess its virulence in natural outbreaks because the vector is also responsible for the 
transmission of tick paralysis, which in uncomplicated cases often terminates fatally. 
The wide host range in domestic birds suggests that the relationship between A. 
pullorum and the Aegyptianella sp. of the jackass penguin be determined. 

Family: Theileridae 

Theileria parva has been responsible for serious losses in South Africa from 1902 
to 1954. It has been possible to confirm the experiments conducted in Kenya that the 
African and Indian buffalo are susceptible. 

T. mutans causes a benign disease unless complicated by brown tick toxicosis 
(Thomas & Neitz, 1958). It has been determined that after tick infestation sporozoites 
and schizonts will develop in sheep and goats. It still needs to be determined whether 
a submicroscopic infection of the endoglobular parasites will develop in these animals; 
a microscopic infection was not seen. The African buffalo can serve as a carrier ofT. 
mutans. 

T . lawrencei is restricted to localities frequented by the African buffalo. Out­
breaks of Corridor disease involving either a few or several hundred head of cattle have 
been encountered along the borders of the H luhluwe Game Reserve and Kruger 
National Park. The mortality rate varied from 50 to 80 per cent. Young buffalo 
calves may also die from this disease. In South Africa, Corridor disease is arrested by 
separation of cattle from buffaloes. The erection of a substantial fence on the boun­
dary of the Kruger National Park has proved to be an effective control measure. 

Sarcosporidia 
(Parasites of undetermined position) 
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Sarcocystis spp. have been found with almost regular monotony in skeletal 
muscles and myocardium of domes tic ruminants, pigs and horses. Surveys have 
shown that they also occur in antelopes, wild carnivores and rodents. The source of 
the infection and the mode of transmission are unknown. 

Although specific names have been assigned to many Sarcocystis spp. , it is not 
clear whether all are valid species. This uncertainty is supported by the successful 
transmission of S. tenella to mice (Koegel, 1950). Most evidence favours their 
inclusion with the Protozoa but claims have been made that they may be fungi. 

Besnoitia besnoiti is widely distributed in cattle in the Transvaal. Isolated cases 
have also been diagnosed in South West Africa. Clinically recognizable infections 
occur in about 10 per cent of cases. Depending upon the severity of the clinical 
manifestations bulls develop either a temporary or a permanent sterility. Sheep and 
goats develop an inapparent disease after an artificial infection but even then a 
temporary sterility occurs in rams and billy goats. An artificial or natural transmis­
sion by biting flies usually results in severe clinical symptoms in rabbits; guinea-pigs 
only contract an inapparent infection. 

B. bennetti has been recorded in horses, mules and donkeys in the Transvaal but 
only in the former species in Natal and the Eastern Cape Province. Severe clinicat 
manifestations have been recorded in a limited number of soli peds. 

Toxoplasma gondii has an extremely wide host range. Clinical manifestations 
have been observed in man, dogs, black-backed jackals, a Cape hunting dog, ferrets 
and laboratory animals. The carrier state in the ox, pig, horse and donkey has been 
determined by serological tests. 

Class: Ciliata 

Order : Spirotricha 

Family : Bursaridae 

Balantidium coli occurs as a widely distributed but harmless intestinal infection in 
swine. It exerts its pathogenicity in man and usually appears as an occupational 
disease. Its presence has been recorded once in a vervet monkey. 
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(E) ARTHROPODA 

Members of the phylum Arthropoda, which are responsible for zoonoses in 
South Africa, belong to the classes Insecta and Arachnida. The former class is 
represented by three and the latter by two species. The classification for the Insecta 
is that proposed by Monrig (1934), and that for the Arachnida is based . on the 
scheme presented by Bedford (1932). The available information is listed in the 
·subjoined Table 5. Consideration of the host range and the incidence of the pathogens 
in them makes it apparent that animals suffer to a far greater extent than man. In 
him the infections are contracted accidentally while animals serve as their natural 
habitat. 

Class: Insecta 
Order: Diptera 
Family: Oestridae 

Oestrus avis is a common infestation of sheep but has been found less frequently 
in the goat and blesbuck. The adult fly deposits her eggs inside the nose after which 
the larvae migrate to the nasal sinuses where they maintain themselves for periods 
of up to seven months when they escape and pupate in the soil. 0. avis conjunctivitis 
has been described only once in South Africa, while in North Africa, Southern 
Europe and North America it appears to be fairly common in man. 

Gedoelstia cristata and G. hiissleri oculo-vascular myiasis. 
Fourie & Snyman ( 1942) described epizootics of " uitpeuloog " (bulging eye 

·disease) in domestic animals in the north western Cape Province and South West 
Africa. Farmers associated its appearance when blue wildebeest and other antelopes 
intermingled with domestic ruminants and horses. It was, however, left to Basson 
{1962, a, b, c, d, e) to discover that the first-stage larvae of the above-mentioned 
Gedoelstia spp. are the causal agents of uitpeuloog. He extended his investigations 

-which showed that not only the eyes but that the vascular system was also involved. 
He, therefore, proposed the name oculo-vascular myiasis for this disease. In order 
to present a true reflection on matters dealing with the epidemiology, and on studies 
on the aetiology, these events will be listed separately in Table 5. 

Oculo-vascular myiasis has been responsible for severe losses. Its control i& 
dependent upon arresting contact between domestic stock and antelopes which can 
serve as perfect hosts for the development of the responsible Gedoelstia spp. 

Reference to the occurrence of oestrid larvae in the vascular system of the 
bontebok is included to show that studies on vascular myiasis in antelopes needs 
further attention. 

Class : Arachnida 
Order : Acarida 
Family: Sarcoptidae 

Sarcoptes scabiei causes mange in man and in domestic and wild animals. 
Bedford (1932) states that this species is represented by seven subspecies and four 
varieties in South Africa. From his parasite surveys and cross-transmission experi­
ments in domestic animals, it will be seen that the ox is susceptible to five, goat 
to four, horse to three, pig to three and sheep to two subspecies. He found that 
man is susceptible to a natural S. scabiei caprae infection. He also cites that the 
·subspecies bubulus, caprae, equi and suis have been transmitted to human beings 
in Europe. It is interesting to note that the goat is susceptible to the variety that 
·occurred in a heavily parasitized hartebeest. 

Consideration of the variation in the susceptibility of animals does not necessarily 
mean that some subspecies have a wider host range than others. It would appear 
that the nutritional state influences the degree of susceptibility. 

Cnemidocoptes mutans causes scaly leg in fowls and turkeys. Its presence is 
promoted by the indiscriminate purchase of birds and faulty poultry management. 
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(F) PLATYHELMINTHES 

Members of the phylum Platyhelminthes responsible for zoonoses and those of 
the phylum Mollusca which serve as intermediate hosts in South Africa, are listed in 
Table 6 (a). The classification used for the helminthes is that presented by Monnig 
(1934). It will be seen that the class Trematoda is represented by nine and the Cestoda 
by twenty species. The classification employed for the fresh-water snails is that 
proposed by Malek (1962). 

In his check-list on worm parasites of domestic animals, Monnig (1928) states that 
the source of materials was derived from animals autopsied at Onderstepoort and 
hence little information became available on the distribution of the various species. 
He, therefore, appealed to veterinarians to assist in parasitic worm surveys. Since 
then the Department of Helminthology of the Institute at Onderstepoort has accumu­
lated a great deal of information, particularly on the distribution of important patho­
gens in domestic stock and, when possible, also from wild animals. Surveys on the 
Schistosoma spp. of man and animals have been a combined effort by parasitologists 
from Onderstepoort, the South African Institute for Medical Research, and the 
Council for Scientific and Industrial Research of South Africa. 

Class: Trematoda 
Order: Amphistomata 
Family: Paramphistomidae 

Calicophoron calicophorum, Cotylophoron cotylophorum and Paramphistomum 
microbothrium are responsible for diseases commonly referred to as paramphisto­
miases. These are produced by the immature stages of the conical flukes during their 
sojourn in the large and small intestines and during their migration towards the rumen 
and reticulum. Infections are characterized by sporadic epizootics of acute gastro­
enteritis which may result in severe losses in cattle and sheep. 

From the appended Table 6 (a) it becomes apparent that a fairly large number of 
antelopes are susceptible. However, their low incidence in most of the stock breeding 
regions indicates that they do not serve as an important source of infection. 

Family: Fasciolidae 

Fasciola hepatica and F. giganticum have a wide distribution. These parasites 
have been encountered in domestic but not in wild animals in South Africa. Depend­
ing upon the degree of the parasitaemia fasciolases may be responsible for serious 
direct and indirect losses. 

F. hepatica has been recorded in several human beings. 

Family: Schistosomatidae 

Schistosoma spp. constitute a very important problem in man and animals in 
South Africa. Jt has been estimated by medical authorities that approximately two 
million people living in the endemic regions in Transvaal, Natal and the Eastern Cape 
Province (about 100,000 square miles in extent) are suffering from bilharziasis. 
Severe outbreaks of schistosomiases have also been encountered in cattle and sheep 
within this region. 

Chemotherapy is of value but not a solution of the problem. Although efficient 
molluscicides are available their application in ponds, rivers, dams and irrigation 
schemes connected with them in the endemic areas is far more than a difficult task. 

Surveys on the distribution and investigations on the control of fresh-water 
snails are in progress. 

288 



IV
 

0
0

 
\0

 

T
A

B
L

E
 

6 
(a

).
-P

la
ty

he
lm

in
th

es
 

P
ar

as
it

e 

C
la

ss
 

O
rd

er
 

F
am

il
y 

T
re

m
at

od
a 

A
m

ph
is

to
m

at
a 

P
ar

am
ph

is
to

­
m

id
ae

 
C

al
ic

o­
ph

or
on

 
ca

lic
o­

ph
or

um
 

(F
is

ch
oe

de
r,

 
19

01
).

 

C
la

ss
 

O
rd

er
 

F
am

il
y 

M
am

m
al

ia
 

A
rt

io
da

ct
yl

a 
B

ov
id

ae
 

H
os

t 

G
en

us
 a

nd
 s

pe
ci

es
 

V
er

na
cu

la
r 

n
am

e 

B
o

s 
ta

ur
us

 L
in

n
. 

O
x .

..
..

.
..

..
..

. .
 

R
eg

io
n 

In
ci

de
nc

e 
0

. 
I 

T
. 

N
. 

I W
. 

I 
E

. 
I 

S.
 

' 
E

nz
oo

ti
c 

+
 +

 +
 +

 +
 0 

A
ut

ho
ri

ti
es

 

M
on

ni
g,

 1
92

8 
Sw

ar
t, 

19
54

, 
19

64
 

ol
+l

o
lo

lo
lo

 

1'--
--
--

-1--
--
--
-1-

--
-:~

-~-
!-~=

~=~ 
~ ~=

~=j_
:_l ~

:a~~.
igl9~

~28 
Ae
py
ce
ru
~ 

m
e/

am
-

[m
p

a
la

..
..

.
..

..
. 

S
po

ra
di

c 
I 
o 

+
 I o

 I o
 I o

 I o
 I O

rt
le

pp
, 

19
61

 

O
vi

s 
ar

ie
s 

L
in

n.
 

S
h

e
e
p

.·
··

··
··

··
· 

E
nz

oo
ti

c 

G
as

tr
op

od
a 

P
ul

m
on

at
a 

p
u

s 
(L

tc
ht

en
-

st
ei

n)
 

A
lc

e/
ap

hu
s 

ca
am

a 
R

ed
 

ha
rt

eb
ee

st
..

 
S

po
ra

di
c*

 
o -

0 -
~-
o-
-

o-
~-
;-

~-
o-

, O
rt

le
pp

, 
19

61
 

(G
. 

C
uv

ie
r)

. 
1 

A
ll

fi
do

rc
as

 m
ar

su
-

S
pr

in
gb

uc
k.

..
..

..
 

S
po

ra
di

c*
 

o _
o _

__ o
 __
_ o

 __
_ o-

1-;
-~
· 

O
rt

le
pp

, 
19

61
 

pi
a/

is
 

(Z
im

m
er

-
m

an
n)

. 
-
-
-
-
-
-
-
-

1-
-
-
-
-
-
-
-
-

1-
-
-
-

--
-
-
-
-

,-
-
-
-
-
-
-
-
-
-

, 
-
-
-
-
-
-
-
-

-
· 

S
po

r 

C
on

no
ch

ae
te

s 
gn

ou
 

B
la

ck
 

w
ild

eb
ee

st
 

S
po

ra
di

c*
 

o 
o 

o 
o I

 o
 o

 O
rt

le
pp

, 
19

61
 

(Z
im

m
er

m
an

n)
 

C
on

no
ch

ae
te

s 
ta

ur
i-

B
lu

e 
w

il
de

be
es

t.
..

 
S

po
ra

di
c 

o 
o 

o 
o I

 o
 +

 O
rt

le
pp

, 
19

61
; 

S
w

ar
t,

 
19

64
 

nu
s 

(B
ur

ch
el

l)
. 

D
am

al
is

cu
s 

al
bi

­
fi

'o
ns

 
(B

ur
ch

el
l)

 
B

le
sb

uc
k .

..
.

..
.

. .
 

S
po

ra
di

c*
 

O
rt

le
pp

, 
19

61
 

0 -
0-,

-0
 -0

 ,-0
 I 0

 I 
za

nn
a 

eq
ui

na
 

I R
oa

n 
an

te
lo

pe
 ..

 ·
1 

S
po

ra
di

c*
 
I 
o ~-

o-
l_

o __
_ o

 __
_ o_

l o
 ~-0-

r-t
l-e
p-p-

.-
19_

6_1
 _
_

_
_

_
 _ 

(D
es

m
ar

es
t)

. 
I 

-
-

0 

1-
0 

1-
0 

-
0 

I 
0 

I 
S

po
r 

O
za

nn
a 

gr
an

di
co

r­
ni

s 
(H

er
m

an
n)

 

Sp
ec

ie
s 

no
t 

de
te

r­
m

in
ed

 

S
ab

le
 a

nt
el

op
e 

..
. 

F
re

sh
-w

at
er

 s
na

il 

S
po

ra
di

c*
 

O
rt

le
pp

, 
19

61
 

-
-
·
-
-
-
-
-
-
-
-
'-

-
'-

-
-
-
-
-
-
-
-

--
-
-

E
nz

oo
ti

c 
' 

'+
I+

 1:_
1~
~~

~-
o I

 S
w

ar
t, 

19
64

 

C
ot

yl
op

ho
ro

n 
B

ov
id

ae
 .
..

..
 

B
o

st
a

u
ru

sL
in

n
. 

0-
x-.

-..
 -.
-.

-.
-.-.

. -
.-.

-.
-.-

. 
I 

E
nz

oo
ti

c 
I 
o J

 
+

 j +
I 

o I
 o

 I o
 I L

eR
o

u
x

, 
19

30
; 

O
rt

le
pp

, 
19

30
 

co
ty

lo
ph

or
um

 
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

f~
t~
~o
ed
er

, 
O

vi
s 

ar
ie

s 
L

in
n.

 
Sh

ee
p 
..

..
..

..
.

..
 I 

E
nz

oo
ti

c 
I +

 i +
 I +

 I o
 I o

 I o
 1 

L
e 

R
ou

x,
 1

93
0

; 
O

rt
le

pp
, 

19
30

 

0
. 

=
O

ra
ng

e 
F

re
e 

S
ta

te
; 

T
. 

=
T

ra
ns

va
al

; 
N

. 
=

N
at

al
; 

W
. 

=
 

W
es

te
rn

 C
ap

e 
P

ro
vi

nc
e;

 E
. 

=
E

as
te

rn
 C

ap
e 

P
ro

vi
nc

e;
 S

. 
=

S
ou

th
 W

es
t 

A
fr

ic
a.

 
* 

=
 

L
oc

al
it

y 
re

co
rd

ed
 a

s 
S

ou
th

 A
fr

ic
a 



N
 

\(
)
 

0 

T
A

B
L

E
 

6 
(a

).
-

P
ia

ty
he

lm
in

th
es

 (
co

nt
in

ue
d

) 

P
a

ra
si

te
 

C
la

ss
 

O
rd

er
 

F
am

il
y 

C
a

ty
la

ph
ar

an
 

ca
ty

/a
p

lw
ru

m
 

P
ar

al
lt

ph
is

ta
m

um
 

m
ic

ra
ba

th
ri

u1
11

 
F

is
ch

oe
de

r,
 

19
0

1.
 

D
is

to
m

at
a 

F
as

ci
ol

id
ae

 
F

. 
he

pa
ti

ca
 

C
la

ss
 

O
rd

er
 

F
am

ily
 

B
ov

id
 ae

 ..
..

. 

P
ul

m
 

B
ov

id
 

P
ul

m
 

P
ia

 Jl
la

ta
 ..

. 

ae
 .
..

..
 

Jn
at

a 
no

rb
id

ae
 

B
ov

id
ae

 .
..

..
 I 

-

H
o

st
 

R
eg

io
n

 

A
ut

ho
ri

ti
es

 
G

en
us

 a
nd

 s
pe

ci
es

 
V

er
na

cu
la

r 
na

m
e 

In
ci

de
nc

e 
I o

. 
T

. 
! N

.l w
.l 

E
. 

1 
s. 

J 

-
-
-
7
-
-
-
-
-
-
-
-
-
-
~
-
-
-
-
-
-
~
~
 

l 
o 

I 
o 

j 
o 

I 
o 

I 
o 

o 
I 

O
rt

 le
pp

, 
19

6
1 

A
lc

el
ap

hu
s 

ca
am

a 
R

ed
 h

ar
te

be
es

t .
..

. 
I 

(G
. 

C
uv

ie
r)

. 

D
am

a/
is

cu
s 

lu
na

/u
s 

S
as

sa
by

 ..
..

..
..

.
. 

(B
ur

ch
el

l)
 

Sy
nc

er
us

 c
qf

fe
r 

A
fr

ic
an

 
bu

ff
al

o 
..

. 
(S

pa
rr

m
an

).
 

S
pe

ci
es

 n
o

t 
de

te
r-

F
re

sh
-w

at
er

 
sn

a
il 

m
in

ed
 

B
as

 t
au

ru
s 

L
in

n
. 

O
x .

..
..

..
..

..
..

. 

C
ap

ra
 h

ir
cu

s 
L

in
n

. 
G

o
at

 ..
..

.
..

..
..

. 

O
vi

s 
ar

ie
s 

L
in

n
. 

S
he

ep
 ..

.
..

.
..

.
..

 

--
--

--
-

1--
--

--
--

--
--

-
1 

o 
I 

o 
I 

o 
I 

o 
o 

I 
o 

O
rt

le
pp

, 
19

6
1 

S
po

ra
di

c•
 

S
po

ra
di

c*
 

S
po

ra
di

c 

l_
o_

l_
o_

+
_

o _
_

 .;-
1 

° 
C

ur
so

n
, 

19
28

; 
L

eR
o

u
x

, 
19

30
; 

E
n

zo
o

ti
c 

E
nz

oo
ti

c 

O
rt

le
pp

, 
19

61
 

~-+
-

1_
+
_
+
_
+
_+
-

l-
o-

,-S
-wa

~-
, 1-9

64
-
-
-
-
-
-
-

T-
~1

+1
-o

 -.
~-o

 ~-
o '-

-
-
-
-
-
-

+
 

+
I
+

 
+

1
+

 
o 

M
on

ni
g,

 
19

28
, 

19
44

; 
S

w
ar

t,
 

19
54

 
S

w
ar

t.
 

19
64

 
-

-
-
-
-

E
nz

oo
ti

c 

E
nz

oo
ti

c 

o 
+

 
o 

o 
o 

o 
M

on
ni

g,
 

19
44

 
-·-

--
--

1 
~

~~
~
-
~
-~

~-o-
S

w
ar

t, 
19

64
 

_
_

 

o 
I 

+
 

o 
o 

I 
o 

I 
o 

M
on

ni
g,

 
19

28
, 

19
44

; 
S

w
ar

t,
 

19
54

; 
S

w
ar

t 
&

 
R

ei
ne

ck
e,

 
19

62
a,

 1
96

2b
; 

H
o

ra
k

, 
19

62
a,

 
19

62
b;

 H
or

ak
 &

 C
la

rk
, 

19
63

 
S

w
ar

t,
 

19
64

 

I D
am

a/
is

cu
s 

py
ga

r-
B

o
n

te
bo

k 
..

..
.
..

. 
S

po
ra

di
c 

g
us

 (
P

al
la

s)
 

·-
l'~
~

~~
~

~~
l_o

_ 
0 

0 
0 

+
 

0 
0 

I 
I 

O
rt

le
pp

, 
19

6
1;

 
S

w
ar

t,
 

19
64

 

I 
S

yn
ce

ru
s 

ca
./

fe
r 

A
fr

ic
an

 
bu

ff
al

o .
..

 
(S

pa
rr

m
an

).
 

B
ul

in
us

 
(B

u/
in

us
) 
I F

re
sh

-w
at

er
 

sn
ai

l 
tr

ap
ic

us
 K

ra
us

s.
 ! 

-
-
-
-
-

S
po

ra
di

c -
~-

0 
1+

-0
 !-0

 1-0
 1-.;

-1
 

-
-
-
-

-

1+
1+

1+
1 +

+
1

-o 
I 

I 
I 

I 
. 

I 
E

n
zo

ot
ic

 

B
a

s 
ta

ur
us

 L
in

n.
 

I O
x .

..
..

..
..

.
..

..
 

/ 
E

nz
oo

ti
c 

o
l
+

 
o

l
o

 
o

•
o

 
1-
-
-
-
-
-
-
-

I
+

 
+~
+1
+1
+ 

I 

O
rt

le
pp

, 
19

61
; 

S
w

ar
t, 

19
64

 

S
w

ar
t 

&
 

R
ei

ne
ck

e,
 

19
62

a,
 

19
62

b;
 H

or
ak

, 
19

62
a.

 1
96

2b
; 

H
o

r a
k

 &
 C

la
rk

, 
19

63
 

M
on

ni
g,

 
19

28
, 

19
44

 
S

w
ar

t,
 

19
64

 

0
, 

=
 

O
ra

n!
Je

 F
re

e 
S

ta
te

; 
T

. 
=

 
T

ra
ns

va
al

; 
N

. 
=

N
at

al
; 

W
. 

=
W

es
te

rn
 C

ap
e 

P
ro

v
in

ce
; 

E.
 

=
E

as
te

rn
 C

ap
e 

P
ro

vi
nc

e
; 

S
. 

=
S

ou
th

 W
es

t 
A

fr
ic

<\
, 

• 
=

 
!-

oc
al

it
y 

re
co

rd
ed

 a
s 

S
ou

t!
l 
A
f
ri

~a
, 



N
 

\
0

 

T
A

B
L

E
 

6 
(a

).
-P

la
ty

he
lm

in
th

es
 (

co
nt

in
ue

d)
 

P
ar

as
it

e 
H

os
t 

I 
R

eg
io

n 
I 

C
la

ss
 

C
la

ss
 

V
er

na
cu

la
r 

na
m

e 
I 

I o
. 

A
ut

ho
ri

ti
es

 
O

rd
er

 
O

rd
er

 
G

en
us

 a
nd

 s
pe

ci
es

 
In

ci
de

nc
e 

T
. 

N
. 

w
. 

E
. 

S.
 

F
am

il
y 

F
am

il
y 

I 
I 

F
as

ci
ol

a 
he

pa
-

B
ov

id
ae

 ..
..

. 
C

ap
ra

 h
ir

cu
s 

L
in

n
. 

G
oa

t.
 ..

..
..

..
..

. 
E

nz
oo

ti
c 

0 
+

 
0 

0 
0 

0 
I M

on
ni

g,
 

I 9
44

 
ti

ca
 

L
in

na
eu

s,
 

+
 

+
 

+
 

+
 

+
 

0 
S

w
ar

t, 
19

64
 

17
58

. 
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

O
vi

s 
ar

ie
s 

L
in

n
. 

S
he

ep
 ..

..
..

..
.

..
 

E
nz

oo
ti

c 
0 

+
 

0 
0 

0 
0 

M
on

ni
g,

 
19

28
, 

19
44

 
+

 
+

 
+

 
+

 
+

 
0 

S
w

ar
t,

 1
96

4 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-

-
-

E
qu

id
ae

 ..
..

. 
E

qu
us

 c
ab

al
/u

s 
1 

H
or

se
 ..

..
.

..
..

..
 

S
po

ra
di

c 
0 

0 
0 

0 
+

 
0 

S
w

ar
t,

 
19

64
 

L
in

n.
 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-

-
-
-
-
-
-
-
-
-
-

H
om

in
id

ae
 ..

. 
H

om
o 

sa
pi

en
s 

L
in

n.
 

M
an

 .
..

.
..

..
..

..
 

S
po

ra
di

c 
0 

+
 

0 
0 

0 
0 

A
no

n.
, 

19
50

-1
95

2 
-
-
-
-
-

-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

-
-

-
-
1

-
-
-
-

-
-

-
-

-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-

P
ul

m
on

at
a 

L
ym

na
ea

 
(G

al
ba

) 
F

re
sh

-w
at

er
 

sn
ai

l 
E

nz
oo

ti
c 

+
I+

 
+

 
+

 
+

 
0 

Sw
ar

t,
 

19
64

 
L

ym
na

ei
da

e 
tr

un
ca

tu
la

 M
U

lle
r. 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-

-
-
-
-

F
as

ci
ol

a 
g

ig
an

ti
ca

 
B

ov
id

ae
 .
..

.
. 

B
os

 ta
ur

us
 L

in
n.

 
O

x .
..

..
.
..

.
..

.
..

 
E

nz
oo

ti
c 

0 
+

 
0 

0 
0 

0 
M

on
ni

g,
 

19
28

, 
19

44
 

G
ob

bo
1d

, 
18

85
 

I 
+

 
+

 
+

 
+

 
+

 
0 

S
w

ar
t,

 1
96

4 
-
-
-
-
-
-

-
-
-
-

C
ap

ra
 h

ir
cu

s 
L

in
n.

 
G

oa
t.

 .
..

..
..

..
..

 
E

nz
oo

ti
c 

0 
+

 
0 

0 
0 

0 
M

on
ni

g,
 

19
44

 
+

 
+

 
+

 
+

 
+

 
0 

S
w

ar
t,

 1
96

4 
-

-
-
-

-
-
-
-

-
-

-
-
-

-
--

-
-
-
-

-
-
-
-

-
O

vi
s 

ar
ie

s 
L

in
n .

..
 

S
he

ep
 ..

..
.

..
..

..
 

E
nz

oo
ti

c 
0 

+
 

0 
0 

0 
0 

M
on

ni
g,

 
19

28
, 

19
44

 
+

 
+

 
+

 
+

 
+

 
0 

S
w

ar
t, 

19
64

 
-
-
-
-
-
-
-
-
-
-
-
-

L
ym

na
ei

da
e .

. 
L

ym
na

ea
 n

at
al

en
si

s 
F

re
sh

-w
at

er
 

sn
ai

l 
E

nz
oo

ti
c 

+
 

+
 

+
 

+
 

+
 

0 
S

w
ar

t,
 

19
64

 
(K

ra
us

s)
 

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-

S
ch

is
to

so
m

at
id

ae
 

H
om

in
id

ae
 ..

. 
H

om
o 

sa
pi

en
s 

L
in

n.
 

M
an

 ..
..

..
..

..
..

 
E

nd
em

ic
 

0 
+

 
+

 
0 

+
 

0 
D

or
m

er
, 

19
42

; 
C

aw
st

on
, 

19
43

, 
Sc

hi
st

os
om

a 
19

44
, 

19
45

, 
19

46
; 

K
ie

se
r,

 
ha

em
at

ob
iu

m
 

19
46

; 
V

an
 

W
ez

el
, 

19
51

; 
(B

il
ha

rz
, 

18
52

) 
A

nn
ec

ke
 

&
 

P
ea

co
ck

, 
19

5
1;

 
W

ei
nl

an
d,

 1
85

8.
 

P
it

ch
fo

rd
, 

19
52

, 
19

54
; 

A
nn

ec
ke

, 
P

it
ch

fo
rd

 
&

 
Ja

co
bs

, 
19

55
; 

M
ar

ks
, 

I 9
56

, 
19

58
; 

F
re

ed
m

an
 &

 
E

ls
do

n·
 

D
ew

, 
19

58
; 

B
ri

nk
, 

B
ot

ha
, 

C
om

 b
ri

nk
 &

 E
ra

sm
us

. 
19

59
; 

B
ri

nk
, 

P
ai

ll
ar

d,
 D

u
 P

le
ss

is
, 

B
o

th
a 

&
 

C
oe

tz
er

, 
19

61
 

I 
Q

. 
=

 
O
r
a
n
~
e
 F

re
e 

S
ta

te
; T

. 
=

T
ra

ns
va

al
; 

N
. 

=
 

N
a,

ta
l;

 W
. 

=
 

W
es

te
rn

 C
ap

e 
P

ro
vi

nc
e;

 E
. 

=
E

as
te

rn
 C

ap
e 

P
ro

vi
nc

e;
 S

. 
=

 
S

ou
th

 W
t;s

t 
A

,fr
ic

a,
. 



N
 

\C
) 

N
 

T
A

B
L

E
 

6 
(a

).
-

P
la

ty
he

im
in

th
es

 (
co

nt
in

ue
d)

 
··-

-
-

.. 
---

..
 

~
r
a
s

it_e
_
_
 

H
os

t 
R

eg
io

n 
I 

C
la

ss
 

C
la

ss
 

I 
A

ut
ho

ri
ti

es
 

O
rd

er
 

O
rd

er
 

G
en

us
 a

nd
 s

pe
ci

es
 

V
er

na
cu

la
r 

na
m

e 
In

ci
de

nc
e 

0
. 

T
. 

N
. 

W
. 

E
. 

S
. 

F
am

il
y 

F
am

il
y 

I 

Sc
hi

st
os

om
a 

M
u

ri
d

ae
..

. 
. .

 
M

u
s 

m
us

cu
lu

s 
L

in
n

. 
M

ou
se

..
..

..
..

..
. 

L
ab

. 
T

es
ts

 
I 

o 
I +

 I
 o

 
o 

o 
o 

L
ur

ie
 

&
 

D
e 

M
ei

ll
on

, 
19

56
 

ha
em

at
ob

iu
m

 
(F

ee
b

ly
 

I 
, 

' 
pa

th
og

en
ic

) 
1 

1
--
-

-
-

-
-

l-
-
-

-
-
-
-
-

l-
-
-

-
-:-

-
1·-
-
-
-
-
-
J
-
-
-
-
-
-
-
-
-
-
-

P
ul

m
on

at
a 

B
u/

in
us

(P
hy

so
ps

is
) 

F
re

sh
-w

at
er

 
sn

ai
l 

E
nd

em
ic

 
o 

+
 

+
 

o 
+

 
o 

C
aw

st
on

, 
19

46
, 

19
47

; A
nn

ec
ke

, 
P

la
no

rb
id

ae
 

aj
i-

ic
an

us
(K

ra
us

s)
. 

P
it

ch
fo

rd
 

&
 

Ja
co

bs
, 

19
55

; 
M

ar
ks

, 
19

56
, 

19
58

; 
M

ay
at

, 
19

59
 

1
-
-
-
--

-
-
-
-
-
-
-
-
-

-
-

-
l--
-

-
-
-
-
-
-

l-
-
-
-
-
-

1-
--

-1-
-
-
-
-
-
-
-
-
-
-

·-
-
-
-
-
-

-
-
-
-
-
-

Sc
hi

st
os

om
a 

H
o

m
in

id
ae

..
. 

H
om

o 
sa

pi
en

s 
L

in
n.

 
M

an
..

..
..

..
..

..
 

E
nd

em
ic

 
o 

+
 

+
 

o 
+

 
o 

D
o

rm
er

, 
19

42
; 

C
aw

st
on

, 
19

43
, 

m
cm

so
ni

 
19

45
, 

19
47

; 
K

ie
se

r,
 

19
46

; 
S

am
bo

n,
 1

90
7.

 
V

an
 

W
ez

el
, 

19
51

; 
A

nn
ec

ke
 

&
 P

ea
co

ck
, 

19
51

; 
P

it
ch

fo
rd

, 
19

52
, 

19
54

; 
A

nn
ec

ke
, 

P
it

ch
­

fo
rd

 &
 J

ac
ob

s,
 1

95
5;

 M
ar

ks
, 

19
56

, 
19

58
; 

B
ri

nk
, 

B
ot

ha
, 

C
om

 b
ri

nk
 &

 E
ra

sm
us

, 
19

59
; 

M
ay

at
, 

19
59

; B
ri

nk
, P

ai
ll

ar
d,

 
D

u
 P

le
ss

is
, B

ot
ha

 &
 C

oe
tz

er
, 

19
61

 
J
--

--
--

--
--

--
-·

J-
-
-
-
-
-
-
-
-
-
-

J-
-
·-

-
-
--

--
-
-
-
-
-
-
-
-
-

--
-·

1-
--

-I--
-
-
-
-
-
-
-
-
-
-
-
--

--
-

C
er

co
pi

th
ec

i-
C

er
co

pi
th

ec
us

 
V

er
ve

t 
m

on
ke

y.
..

 
L

ab
. 

T
es

ts
 

o 
+

 
o 

o 
o 

o 
L

ur
ie

, 
D

e 
M

ei
ll

on
 &

 S
to

ff
be

rg
, 

da
e 

ae
th

io
ps

 
19

52
; 

L
ur

ie
 &

 
D

e 
M

ei
ll

on
, 

p
yg

er
yt

h
m

s 
19

56
 

(F
. 

C
uv

ie
r)

. 

B
ov

id
ae

..
..

. 
O

vi
s 

ar
ie

s 
L

in
n

. 
S

he
ep

..
..

..
..

..
. 

L
ab

. 
T

es
ts

 
I 

o 
+

 ~-
-o-

--
o-

~-
0 -

o 
L

ur
ie

 
&

 
D

e 
M

ei
ll

on
, 

19
52

 

M
ur

id
ae

..
..

. 
M

u
s 

m
us

cu
lu

s 
L

in
n.

 
M

o
us

e.
..

.
..

..
..

. 
L

ab
. 

T
es

ts
 

-
o-

1-+
-

11-
.;

--
.;

--
o-

o 
L

ur
ie

, D
e 

M
ei

ll
o

n
 &

 S
to

ff
be

rg
, 

I 

19
52

; 
L

ur
ie

 &
 

D
e 

M
ei

ll
on

, 
19

56
; 

D
e 

M
ei

ll
on

, 
E

ng
la

nd
 

&
 

L
am

m
le

r,
 

19
56

 

Ma
~t

om
ys

na
ta

_l
en

-
M

ul
ti

m
am

m
at

e 
L

ab
. 

T
es

ts
 
I 

o 
j+

l 1-o
-~
-.

;-
~-

o-
~ 

o 
I L

ur
ie

 
&

 
D

e 
M

ei
ll

on
, 

19
56

 
st

s 
(A

. 
S

m
tt

h)
. 

m
ou

se
 

I 
I 

• 
I 

-
-
~
-
-
~
-
-
-
-
-
-
-
-
-
-

0
. 

=
O

ra
ng

e 
F

re
e 

S
ta

te
; 

T
. 

=
T

ra
n

sv
aa

l;
 N

. 
=

N
at

al
; 

W
. 

=
W

es
te

rn
 C

ap
e 

P
ro

vi
nc

e;
 E

. 
=

 
E

as
te

rn
 C

ap
e 

P
ro

vi
nc

e;
 S

. 
=

S
ou

th
 W

es
t 

A
fr

ic
a.

 



N
 

1.
0 
~
 

T
A

B
L

E
 

6 
(a

).
-P

la
ty

he
lm

in
ti

te
s 

(c
on

ti
nu

ed
) 

P
ar

as
it

e 

C
la

ss
 

O
rd

er
 

F
am

il
y

 

Sc
hi

st
os

om
a 

m
an

so
ni

 

Sc
hi

st
os

om
a 

bo
vi

s 
(S

on
si

no
, 

18
76

) 

C
la

ss
 

O
rd

er
 

F
am

il
y

 

H
o

st
 

G
en

u
s 

an
d

 s
pe

ci
es

 I
 V

er
na

cu
la

r 
n

am
e 

P
la

n
o

rb
id

ae
 ..

 
I 

B
io

m
ph

al
ar

ia
 

I 
F

re
sh

-w
at

er
 

sn
ai

l 
pf

ei
ff

er
i (

K
ra

us
s)

. 

H
o

m
in

id
ae

 ..
. 

H
om

o 
sa

pi
en

s 
L

in
n

.l 
M

an
 .
..

..
.

..
..

. 
. 

In
ci

de
nc

e 

E
nd

em
ic

 

S
p

o
ra

d
ic

 

R
eg

io
n 

0
. 

T
. 

I
N

. 
I 

W
.

l 
E

. 
S.

 

+I 
+I

 0 
+I 

0 

I I 

1-.;
--r

+
J-

o 
J-

o 
1-

o 
~-1

 

A
ut

ho
ri

ti
es

 

L
ur

ie
 

&
 

D
e 

M
ei

ll
on

, 
19

56
; 

D
e
 

M
ei

ll
on

, 
E

ng
la

nd
 

&
 

L
ii

m
m

le
r,

 
19

56
; 

M
ar

k
s,

 
19

58
; 

B
ri

nk
, 

P
ai

ll
ar

d
, 

D
u

 
P

le
ss

is
, 

B
o

th
a 

&
 

C
oe

tz
er

, 
19

61
 

L
ur

ie
, D

e
 M

ei
ll

on
 &

 S
to

ff
be

rg
, 

19
52

; 
K

is
ne

r,
 

S
to

ff
be

rg
 

&
 

D
e
 

M
ei

ll
on

, 
19

53
 

-
-
-
-
-
-
-
-
-
-
-
-

1 
1-

1-
-

1-
l-

1-
1-

1-
-
-
-
-
-
-
-
-
-

C
er

co
pi

th
ec

i­
d

ae
 

V
er

ve
t 

m
on

ke
y .

..
 

L
ab

. 
T

es
ts

 
+

 
C

er
co

pi
th

ec
us

 
ae

th
io

ps
 

py
ge

ry
th

ru
s 

(F
. 

C
uv

ie
r)

. 
-
-
-
-
-

-1
 

l-
1

-
1-
-
1

-
1-

1-
1 

C
av

ii
da

e .
..

..
 
I 

C
av

ia
 p

or
ce

ll
us

 
L

in
n

. 
G

ui
ne

a-
pi

g .
..

..
..

 
I 

L
ab

. 
T

es
ts

 
+

 

B
er

so
h

n
 &

 
L

ur
ie

, 
19

53
; 

L
ur

ie
 

&
 

D
e 

M
ei

ll
on

, 
19

56
 

L
ur

ie
 &

 D
e 

M
ei

ll
on

, 
19

56
 

-
-
-

1 
1-

1-
1-
1

-
1-

1-
-
-

M
ur

id
ae

 ..
..

. 
I 

M
u

s 
m

us
cu

lu
s 

L
in

n.
l 

M
ou

se
 ..

..
..

..
..

. 
I 

L
ab

. 
T

es
ts

 

M
as

to
m

ys
 n

at
a/

en
-

M
 u

lt
im

am
m

at
e 

L
ab

. 
T

es
ts

 

+
 

+
 

B
er

so
hn

 &
 

L
ur

ie
, 

19
53

; 
L

ur
ie

 
&

 
D

e 
M

ei
ll

on
, 

19
56

 

L
ur

ie
 

&
 

D
e 

M
ei

ll
on

, 
19

56
 

si
s 

(A
. 

S
m

it
h)

 
m

ou
se

 
, _

_
_

_
_

_
 1 _

_
 1 _

_
_

_
_

_
 1
-
-
-
-
-
-
-
-
-
-
-
-
·-

-
L

ab
. 

T
es

ts
 

o 
+

 
o 

o 
o 

o 
i 

P
la

no
rb

id
ae

 ..
 

F
re

sh
-w

at
er

 s
na

il
. 

··
an

us
 

I 
lU

SS
) 

i 

B
ul

in
us

 (P
hy

so
ps

is
) 

a.
/r

ic
 

(K
n

 

I 
l B

er
so

hn
 &

 L
ur

ie
, 

19
53

; K
is

n
er

, 
S

to
ff

be
rg

 
&

 
D

e 
M

ei
ll

on
, 

19
53

; 
L

ur
ie

 &
 

D
e 

M
ei

ll
on

, 
19

56
 

0
. 

=
O

ra
ng

e 
F

re
e 

S
ta

te
; 

T
. 

=
T

ra
ns

va
al

; 
N

. 
=

N
at

al
; 

W
. 

=
 

W
es

te
rn

 C
ap

e 
P

ro
vi

nc
e;

 E
. 

=
 

E
as

te
rn

 C
ap

e 
P

ro
vi

nc
e;

 S
. 

=
S

ou
th

 W
es

t 
A

fr
ic

a.
 



tv
 

\0
 ""' 

T
A

B
L

E
 

6 
(a

).
-

P
ia

ty
he

lm
in

th
es

 (
co

nt
in

ue
d)

 

P
ar

as
it

e 

C
la

ss
 

O
rd

er
 

F
am

il
y 

--
·-
-
-

-

Sc
hi

st
os

om
a 

m
al

lh
ee

i Y
eg

l i
a 

an
d 

L
e 

R
ou

x,
 

19
29

. 

--
··-

-

I 
C

la
ss

 
O

rd
er

 
F

am
il

y 

H
om

in
id

ae
 . .

. 

B
ov

id
ae

 ..
..

. 

H
os

t 
R

eg
io

n 
I 

o.l
 T.l

 N
. 

I W
. 
I 

E
. 

I 
S.

 
G

en
us

 a
nd

 s
pe

ci
es

 
V

er
na

cu
la

r 
na

m
e 

In
ci

de
nc

e 
A

ut
ho

ri
ti

es
 

H
o

m
o

 s
ap

ie
ns

 L
in

n.
) 

M
an

 .
..

..
..

..
. 

· ·I
 

0
1

+
1

0
1

0
 

0
1

0
 

E
nd

em
ic

 

E
nd

em
ic

 
P

it
ch

fo
rd

, 
19

59
 

O
x .

..
..

..
..

.
..

. 
. 

S
tr

yd
om

, 
19

63
 

B
o

s 
ta

ur
us

 L
in

n.
 

I 

C
ap

ra
 h

ir
cu

s 
L

in
n

. 

-
o

-+
l+

i-
;
-
+

1 
o 

V
eg

lia
 

&
 

L
e 

R
ou

x
, 

19
29

; 

I 

L
e 

R
ou

x,
 

19
29

a,
 

19
29

b;
 

G
o

at
 ..

..
.
..

..
.

. ·I
 En

de
m

ic
 
-;
-
+
-o
-~-

;-
o 

o 
P

it
ch

fo
rd

, 
19

59
 

O
vi

s 
ar

ie
s 

L
in

n.
 

I S
he

ep
..

..
..

..
..

. 
E

nd
em

ic
 

-
o-

+
+

)
_
o

_
+

_
o

_
Y

e
g

li
a 

&
 

L
e

-
R

ou
x,

 
19

29
 

A
ep

yc
er

us
 m

el
am

­
pu

s 
(L

ic
ht

en
st

ei
n)

. 

C
on

no
ch

ae
te

s 
ta

ur
in

us
 

(B
ur

ch
el

l)
. 

Im
pa

la
 ..

.
..

..
..

 . 

B
lu

e 
w

ild
eb

ee
st

. .
. 

L
ab

. 
T

es
ts

 
o 

+
 

o 
o 

o 
o 

L
e 

R
ou

x,
 

19
29

a,
 1

92
9b

 

;-
+~
-0 -

~-o
--

-o-
o 

O
rt

le
pp

, 
19

61
; 

K
rU

ge
r, 

19
64

 
S

po
ra

di
c 

S
po

ra
di

c*
 

o 
1-

o-
~-

o-
~-
;
-
-
o
-

o 
O

rt
le

pp
, 

19
61

 

-
-
-
-
-
-

1 
[-
-

1-
1-

1-
1

-
-
-
·
 

C
av

ii
da

e .
..

 , 
. 

I C
a

vi
a 

po
rc

el
lu

s 
L

in
n.

 
G

ui
ne

a-
pi

g.
..

 . 
. .

 . 
I 

L
ab

. 
T

es
ts

 
+

 
L

e 
R

ou
x

, 
19

29
b 

M
ur

id
ae

 ..
..

. 
I R

a
il

 us
 

no
rv

eg
ic

us
 I

 A
lb

in
o 

ra
t.

 .
..

..
 
I 

L
ab

. 
T

es
ts

 
(B

er
ke

nh
ou

t)
. 

P
la

no
rb

id
ae

 ..
 

B
ul

in
us

 (P
hy

so
ps

is
) 

i 
F

re
sh

-w
at

er
 

sn
ai

l 
g/

ob
os

us
 

(M
or

el
et

).
 

F
ie

ld
 

ob
s.

 
an

d 
L

ab
. 

T
es

ts
 

1-
-

1-
-
1

-
-
1
-
-

'-
-

'-
-
'
-
-
-
-
-
-
-
-
-
-
-
-
-
-

+
 

L
e 

R
ou

x
, 

19
29

b 

'-
-

1-
-
1

-
-

>
--

•-
-

·-
-
·
-
-
-
-
-
-
-
-
-
-
-
-
-
-

+
 

L
e 

R
ou

x,
 

19
29

b 

o 
I +

 
~-o
-l
-0

 1-
o 

1-
o 

i-
-
-
-
-
-
-
-
-

B
u/

iii
U

S 
(P

hy
so

ps
is

) 
F

re
sh

-w
at

er
 

sn
ai

l 
F

ie
ld

 
ob

s.
 

o 
+

 
I +

 
I 

o 
+

 
o 

I P
or

te
r,

 
19

38
 

af
i'i

ca
nu

s 
an

d 
(K

ra
us

s)
. 

L
ab

. 
T

es
ts

 

0
, 

=
 O

ra
n¥

e 
F

re
e 

S
ta

te
; T

. 
=

 T
ra

ns
va

al
; 

N
. 

=
 N

at
al

; 
W

. 
=

 W
es

te
rn

 C
ap

e 
P

ro
vi

nc
e;

 E
. 

=
 E

as
te

rn
 C

ap
e 

P
ro

vi
nc

e;
 S

. 
=

 S
ou

th
 W

es
t 

A
fr

ic
a.

 
* 

=
 L

oc
al

it
y 

re
co

rd
ed

 a
s 

S
ou

th
 A
fr

ic
~ 



Class: Cestoda 

Order: Cyclophillidea 

Family: Anoplocephalidae 

Anoplocephala magna and A . perfoliata are infrequent parasites of domestic and 
-wild solipeds [vide irifra- Table 6 (b)]. Their pathogenicity is dependent upon the 
-degree of parasitaemia and nutritional state of the host. It is interesting to note 
that the first mentioned species also parasitizes the square-lipped rhinoceros which 
-shows no ill effects. 

Moniezia expansa and M . trigonophora, commonly known as milk worms, are 
encountered frequently in young lambs, kids and calves and sometimes also in adult 
ruminants. Infected young animals become unthrifty and emaciated, particularly 
when the nutritional state of suckling ewes and cows is poor. Several antelopes have 
been found to be parasitized. 

Thysaniezia giardi has been encountered in young and adult domestic ruminants 
and two antelopes. Although it is the most common tapeworm in cattle, the degree of 
parasitaemia is usually low. Symptoms are thus not commonly seen. 

A vitellina centripunctata has been recorded from the three domestic ruminants and 
-seven antelopes. It appears to be a relatively harmless parasite but heavy infections 
produce severe symptoms. 

Stilesia hepatica is a common infection of the bile ducts of cattle, sheep and goats. 
It has been recorded also from six antelopes. It is a harmless cestode but according to 
Du Toit & Monnig (1936) severe infections render livers unsuitable for human con­
:sumption. 

Dipylidium caninum, which has a world-wide distribution, is well represented in 
.South Africa. It has been recorded from domestic and wild carnivores and also from 
man. It may exert its pathogenicity in heavily parasitized hosts. Dog fleas serve as 
its intermeditate host. 

Jnermicapsifer madagascariensis, also known as the murine tapeworm, has been 
described from six wild rodents but not from the black and brown rat. Two cases in 
-children have been described by Ortlepp (1961) in South Africa. Observations on 
rodents and man are of parasitological interest. 

Family : Taeniidae 

Taenia gaigeri has so far only been observed in its larval stage in a goat in South 
Africa. 

Taenia serialis is apparently not very harmful for the dog. The larval stage, 
Coenurus serialis was found in a hare, and transmission was successful when the parasi­
tized meat was fed to a dog. Infected hares are not fit for human consumption. 

Taenia hydatigena has been seen often in dogs and sometimes in the black-backed 
jackal. The larval stage has been encountered frequently in domestic ruminants and 
pigs and causes hepatitis cysticercosa. The severity of the symptoms is dependent 
upon the degree of parasitaemia. Severe infections may have a fatal termination. 
Natural infections have been found in five antelopes. 
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Taenia multiceps is commonly harboured by dogs, and sometimes by the black­
backed jackal. Coenurus multiceps develops in the brain and spinal cord of sheep, 
goats and cattle and produces coenurosis cerebra/is (gid, sturdy). Four sporadic 
cases have been described in man in South Africa. 

Taenia taeniaeformis parasitizes the cat which may develop digestive disturbances 
and nervous symptoms. The larval stage occurs in rats which usually develop an 
inapparent infection. Sometimes it may stimulate the development of malignant 
growths in rats. 

Taenia saginata is a common infection of man. An excellent review on the 
incidence of Cysticercus bovis in slaughtered cattle at various abattoirs in South Africa 
has been given by Viljoen (1937). The parasitaemia has been found to vary from 
about 1 to 7 per cent. This tapeworm is of great importance to public health, and is 
responsible for great economic losses to stock breeders. 

Taenia solium is also a common infection in man. Surveys on the incidence of 
Cysticercus cellulosae in South Africa have been made by Viljoen (1937). Records 
showed that the parasitaemia in slaughtered swine, at different abattoirs, varied 
from 0 · 5 to 25 per cent. The public health and economic importar.ce of this tape­
worm need not be stressed . 

Echinococcus granulosus, E. lycaontis, E. ortleppi and E. felidis have been 
encountered in domestic and wild carnivores. These animals apparently suffer no ill 
effects from these worms unless, as seen in dogs harbouring many E. granulosus 
worms, a variable degree of enteritis may be present. The immature stage on the 
other hand may be highly pathogenic, particularly for man. The pathogenicity 
depends upon the degree of the parasitaemia in the lungs and liver. 

Hydatidosis in animals, as a rule, does not cause severe symptoms, but in man it 
often leads to serious complications. Hydatid cysts have been recorded from 
domestic ruminants and pigs, a blue wildebeest, zebra and Cape molerat. Surveys 
recently conducted by Verster (1962) have shown that the average incidence of hydati­
dosis in livestock was 0 · 633 per cent in cattle, 1· 798 per cent in sheep and goats and 
0·356 per cent in pigs. In addition she found that 89·73 per cent of all cysts and 
96 · 88 per cent of uncalcified cysts of bovine origin were fertile. She cites the obser­
vatwns of Dr. Hesselson, who recorded 17 cases per annum in man over a period of 10 
years at the Groote Schuur Hospital, Cape Town, and two cases per annum over 21-
years at the Belville Hospital. 

Verster (1962) state:. that" it is not possible to assign these cysts to any one species. 
As it has been shown that the hook& of E. granulosus continue growing after ingestion 
by the definitive host, it is possible that the hooks of other species of Echinococcus will 
also continue increasing in size; this continued growth making the identification down 
to species difficult." 
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(G) NEMATHELMINTHES 

Members of the phylum Nemathelminthes, cau~ing zoonoses in South Africa, are 
listed in the subjoined Table 7 (b) . The classification used for these metazoa is that 
proposed by Monnig (1934). The worms involved all belong to the class Nematoda 
which is represented by the orders Ascaroidea, Trichinelloidea, Strongyloidea, 
Spiruroidea and Filaroidea. Of the numerous parasites listed only seven species 
attack man while more than 60 species have been encountered in either domestic and 
wild herbivora, carnivora or omnivora. Infection follows either the ingestion of eggs, 
eggs harbouring larvae or free-living larvae, or the penetration of larvae into the 
skin of the host. Some worms are viviparous. Certain species require an interme­
diate host to complete their life cycle. 

Many, but not all, of the listed species are pathogenic. The non-pathogenic 
species are included in this discussion as their presence in hosts serves to reflect the 
hygienic conditions obtained in mammalian habitations. 

Class: Nematoda 

Order : Ascaroidea 

Family : Ascaridae. 

Ascaris lumbricoides is encountered frequently in swine but to a lesser extent in 
man. The infection is more common in children than in adults. The worms of 
these hosts are morphologically and serologically indistinguishable but there is 
evidence that there are biological strains which possess a greater affinity for one 
species than another. Although cross-infections leading to the development of 
mature worms in the small intestine does not occur readily or not at all, it is suspected 
that immature stages of either strain will exert their pathogenicity during their migra­
tion in internal organs in both hosts even though the life cycle is not necessarily 
completed. 

A. equorum has been encountered in domestic and wild solipeds. The small 
intestine is the habitat of the adult worm. There is no evidence of biological strains 
which show a particular affinity for either horses, mules, donkeys or zebras. The 
pathogenicity is exerted by the mature worms as well as by the immature stages during 
their migration in the internal organs of the host. 

Toxascaris leonina often parasitizes the small intestine of the dog, and has been 
recorded also from the Cape hunting dog. Both the mature and immature stages are 
pathogenic for the host. 

Toxocara canis is found often in the small intestine of dogs. Puppies are chiefly 
affected, and acquire the infection by the intra-uterine route as well as by the ingestion 
of eggs harbouring fully developed larvae. Human beings, particularly young 
children , become infected by the accidental ingestion of eggs. This is followed by 
visceral larva migrans or larval toxocariasis. Epidemiological studies have shown that 
the home or surroundings where children and pets come in contact with each other 
results in the development of larval toxocariasis. 

T. mystax is a fairly common infection of cats and may, as in the case ofT. canis 
produce visceral larva migrans in young children. This form is less common in man 
than that derived from dogs. 

Family: Kathlaniidae 
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Probstmayria vivipara occurs in the colon of domestic and wild solipeds. The 
worm is viviparous and hence numerous parasites can be expected in the host. There 
is no evidence that this species is pathogenic. 

Family: Oxyuridae 

Oxyuris equi has been described from domestic and wild solipeds as well as from 
the black rhinoceros. The production of pruritis in the host by egg-laying females is a 
well known phenomenon. Infection results from the ingestion of eggs containing 
infective larvae. 

Skrjabinema avis and S. alata live in the caecum of sheep. The steenbuck may 
also be parasitized by these species. They are harmless, and are listed for differential 
diagnostic reasons as they may be mistaken for immature stages of other nematodes. 

Family: Rhabditidae 

Strongyloides papillosus has been recorded from the small intestine of domestic 
ruminants and the springbuck. It is not very pathogenic. Infection results from the 
ingestion of infective larvae which are also known to penetrate through the skin of the 
feet of sheep thus providing an entrance for Sphaerophorus necrophorus which causes 
foot-rot (Monnig, 1934). 

Order: Trichinelloidea 

Family: Trichinellidae 

Trichinella spiralis (Owen, 1833) has not yet been encountered in man and 
animals in South Africa. 

Trichuris globulosa commonly known as a whipworm occurs in the caecum of 
domestic and wild ruminants including the giraffe. Infection follows the ingestion of 
eggs harbouring infective larvae. It is not very pathogenic. 

Trichuris trichuria is a common infection of the large intestine of children but 
occurs less frequently in adults. It is widely distributed. Infection ret'ults from the 
ingestion of eggs containing infective larvae. It causes a chronic inflammation of the 
colon. Infections of swine are not uncommon. Its presence has been rec01ded 
also in a vervet monkey. 

Capillaria hepatica is primarily parasitic in the liver of rodents. Cochrane et al. 
(1957) found 19 out of 40 rats harbouring this metazoon. In South Africa infections 
have also been recorded from a dog, meerkats, mice, get billes, rabbit, hare and a 
hedge hog. 

Kallichurum & Elsdon-Dew (1961) are of opinion that for a large number of eggs 
to reach the exterior the rodent carrier must be devoured by a carnivore or a scavenger. 
As rats are cannibals it is assumed that they would perform this function. Eggs 
would then reach the exterior by the faeces thus permitting the embryo to be exposed 
to the environment necessary for its further development. Man most likely becomes 
infected from the ingestion of rat faeces. Two cases of capillariasis have been 
described in two very young children. One recovered following treatment (Cochrane 
& Skinstad, 1960) while the second case died from capillariasis complicated by 
concurrent diseases. An infection in a dog terminated fatally (Srnit, 1960). 

Order: Strongyloidea 

Family : Strongylidae 
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Strongylus spp., Oesophagodontus sp., Triodontophorus spp., Craterostomum sp. , 
Trichonemina spp., Poteriostomum spp., and Gyalocephalus sp. are common parasites 
of the large intestine of domestic solipeds, and have also been recorded from a few 
zebras (Theiler, 1923). 

Eggs of these strongyles are very resistant when exposed to relatively dry condi­
tions. Infection follows the ingestion of larvae. Mixed infections in all soli peds are 
the rule. This precludes determining the pathogenicity of different species with 
certainty. Most of the Trichonemina spp. attack the superficial layers of the intestinal 
mucosa while other species, by virtue of their well developed mouthparts, are blood 
suckers (Monnig, 1934). Anaemia and digestive disturbances are the result. Stron­
gylus vulgaris produces aneurisms in the mesenteric arteries and this causes colic and 
intermittent weakness of the hindquarters. Foals and young soliped~ suffer more than 
adult animals. 

Oesophagostomum columbianum is commonly known as the nodular worm. It 
has a wide distribution and occurs in the large intestine of sheep, goats and 14 species of 
antelopes. Infection results from the ingestion of infective larvae. A persistent 
diarrhoea, progresr.ive emaciation, cachexia and general weakness are common 
symptoms before death supervenes. Nodular enteritis is often seen at autopsy. 

Family: Ancylostomidae 

Ancylostoma braziliense often occurs in association with A. caninum in the small 
intestine of dogs and cats. The latter hookworm has been described also from the 
genet cat and honey badger. The life cycle of both species is the same, and their 
eggs are morphologically indistinguishable. Infective larvae enter the host through 
the mouth or the skin. Prenatal infections with a fatal termination within a month 
after birth are also known to occur in puppies. Larvae exert their pathogenicity 
during their migration in the internal organs. Adults inflict wounds on the intestinal 
mucosa, and gorge blood at these sites. 

The entrance of larvae of both species through the skin causes marked local 
reactions in the cutis and subcutis. Cutaneous lesions also occur in man, and there 
is a tendency for the larvae to persist for long periods in the skin. The lesions are 
commonly referred to as " creeping eruption " or " sand worm " . The infective 
larvae of A. braziliense are the more common invaders, and produce long linear 
lesions. In the case of A. caninum the larvae produce a bulla with an indurated edge 
which usually bursts, and after some time another bulla appears some distance from 
the first. As time progresses further bullae may appear with no visible track 
(Elsdon-Dew, 1954). It thus becomes apparent that the type of lesion produced 
permits the identification of the aetiological agent. 

Bunostomum trigonocephalum is commonly known as the grassveld hookworm. 
It occurs in the small intestine of sheep and goats, and has been found also in a reed­
buck. Infective larvae gain entrance in the host by ingestion or through the skin, and 
then migrate in the internal organs. The adult worms are greedy bloodsuckers. 
Infected animals become anaemic, show inappetence, digestive disturbances, emacia­
tion, anasarca and general weakness. Mortality rate is high. 

Gaigeria pachyscelis, the sandveld hookworm, parasitizes sheep and goats. It 
has been recorded also from three antelope species. In common with other hook­
worm species larvae migrate through the internal organs, reach the lung, escape into 
the bronchi, are coughed up and swallowed and then establish themselves in the duo­
denum as adult worms. They are insatiate blood feeders and produce anaemia, 
anorexia, cachexia and death. It is the most deadly of sheep worms (Monnig, 1944). 

Family: Trichostrongylidae 
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Trichostrongylus colubriformes occurs in the proximal region of the small intestine 
but may also invade the abomasum of domestic and wild ruminants. T. axei is an 
abomasal parasite of domestic and wild ruminants and a gastric parasite of horses. 
There is no evidence that it parasitizes man in South Africa. T. falculatus and T. 
rugatus inhabit the small intestine of domestic and wild ruminants. 

Eggs of the Trichostrongylus spp. which harbour larvae are resistant and with­
stand desiccation for more than a year. T. axei larvae penetrate the abomasal mucosa 
or gastric mucosa of horses. Larvae of the other species invade the mucosa of the 
small intestine. Adult worms are blood suckers. T. axei is slightly pathogenic. 
Cattle rarely suffer but severe reactions terminating fatally can be expected particularly 
in young sheep and goats. 

Ostertagia spp. are commonly referred to as "brown stomach worms". They 
are found in the abomasum of small domestic ruminants and several antelopes. 
0. ostertagi also parasitizes cattle. Infection follows the ingestion of infective 
larvae. The adult worms suck blood and produce anaemia, cachexia, weakness and 
death in sheep and goats. Cattle may be also severely affected. 

Cooperia spp. are usually encountered in the small intestine but may also invade 
the abomasum of domestic and wild ruminants. The host range, given in Table 
7 (b), is summarized briefly in the subjoined Table 7 (a). 

TABLE 7 (a).-Incidence of Cooperia spp. in domestic and wild ruminants 

Specie-s Ox Sheep Goat Antelopes 

+ + ++++++++ 
± +++++ 
± +++++ 
+ 
+ E + 
+ E ++++ 

.C. curticei. . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
C. punctata. . . . . . . . . . . . . . . . . . . . . . . . . . . . + 
C. pertinata.... ... .. .. .. . .. . . . . . ...... + 
.C. oncophora.. . . . . . . . . . . .. . . .. . . . . .. .. + 
.C. antidorca . .. ...... ... . . . ... . .. . . . ... 1 

C . {ue/leborni . .. . . . . .. ..... . . .. .. ... .. . 
+ E ++++ 
+ E ++ g: ~~z~~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 

.C. serrata . ... .. .. .. . . .............. . . . + E + 

+ E = Experimental transmission 
+ Natural infections 
± = Rarely seen in sheep 

Ortlepp (1964) has reviewed the South African literature and supplemented the 
available information on the pathogenicity and distribution of C. curticei, C. punctata, 
C. pectinata and C. oncophora of domestic stock with his own observations. He comes 
to the conclusion that all these species are confined to cattle and that all species with 
the exception of C. curticei only appear exceptionally in sheep. C. punctata and C. 
pectinata can be considered to be typical parasites of cattle outside the winter rainfall 
areas, and C. oncophora and C. curticei to be parasites of the winter rainfall areas of 
South Africa. 
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Infection follows the ingestion of infective larvae. Worms enter the intestinal 
mucosa and suck blood. The pathogenicity is dependent upon the degree of the 
parasitaemia. The anaemia that develops is more marked than that produced by 
trichostrongylosis. 

Nematodirus spathiger is a parasite of the small intestine of sheep and goats and 
sometimes also of cattle. Larvae develop in eggs and hatch only when the infective 
stage has been reached after two ecdyses. The free larvae are very resistant to desic­
cation and freezing (Monnig, 1934). Infection follows the ingestion of infective 
larvae. It is a relatively harmless parasite but it is known to promote the pathogeni­
city of other worm species. 

Haemonchus contortus parasitizes the abomasum of domestic and wild ruminants . 
According to Reinecke (1960) and Hobbs (1961) the parasite of cattle in South Africa 
is in reality Haemonchus placei (Place, 1893). Since it has been recorded as H. 
contortus by previou~ workers the bovine parasite has been listed by this name in the 
subjoined Table 7 (b). 

H. contortus has an extremely wide host range which includes the domestic 
ruminants, 19 antelope species, the giraffe and camel. Infection follow~ the ingestion 
of infective larvae. The worms are blood suckers and cause anaemia, emaciation, 
anasarca, general weakness and death in domestic ruminants. It may also be highly 
pathogenic for antelopes as evidenced by a fatal infection in a blesbuck f10m the 
Rustenburg district. 

H . bedfordi has been described from nine antelope species. It has been established 
that sheep are susceptible to an artificial infection. 

Family: Metastrongylidae. 

Dictyocaulus arnfieldi occurs in the bronchi of the horse, donkey and zebra. 
The eggs are coughed up, swallowed and passed through the alimentary tract of the 
host. The larvae usually do not hatch before the eggs are passed with the faeces . 
The larvae develop into the infective stage and their ingestion results in the infection 
of the host. They invade the intestinal wall, migrate to the mesenteric lymph glands. 
and from there via the lymph vessels and blood vessels to the lungs. Although it 
causes some irritation it appears that this species is not very pathogenic. 

D. viviparus inhabits the bronchi of cattle, horse and eland. The life-cycle is. 
similar to that of D. arnfieldi. Adult worms are blood suckers and cause a great 
deal of irritation. Calves are very susceptible, and develop coughing attacks. Severe 
infections are known to produce pulmonary emphysema. Pneumonia may be a 
secondary complication. 

D. filaria has so far only been encountered in sheep and goats in South Africa. 
It inhabits the bronchi. Eggs are coughed up and swallowed. The larvae hatch while 
passing through the alimentary tract. Infective larvae live for serveral months in 
moist conditions. The life-cycle is similar to that of D. arnfieldi. Adult worms are 
blood suckers, and irritate the bronchial mucosa. Young animals are chiefly 
affected. Dyspnoea, anaemia, emaciation and diarrhoea are common symptoms. 
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Muellerius capillaris occurs in the alveoli and pulmonary parenchyma of sheep and 
goats. Eggs are spread through the lung tissues. Larvae hatch, escape from the 
lungs, pass through the alimentary tract and are voided with the faeces. They are 
fairly resistant and continue their life cycle in a snail or slug which they enter by the 
oral route or through the foot. Sheep and goats become infected by swallowing the 
intermediate host harbouring infective larvae. They invade the intestinal mucosa and 
reach the lungs via the blood stream. Infection is usually encountered in animals 
older than six months. The parasite is not very pathogenic unless a severe infection is 
present in the host. 

Order: Spiruroidea 

Family: Spiruridae 

Habronema muscae, H . microstoma and H. megastoma are parasites of domestic 
and wild solipeds. The former two species occur free in the stomach, rarely in the 
mucosa, while the latter one appears in tumours of the gastric mucosa. Larvae are 
voi<l.!d with the faeces and are then ingested by fly maggots which develop in the 
manure. 

The biological transmission is effected by the adult flies. The vertebrate host 
usually acquires the infection by the ingestion of flies that fall into the water or food. 
Cutaneous habronemiasis develops at the sites where infective larvae are deposited on 
wounds by flies. 

The worms are not very pathogenic. Tumours may interfere with the physio­
logical function of the pyloric sphincter. A catarrhal gastritis is a common symptom. 

Family : Ascaropidae 

Gongylonema pulchrum occurs in the oesophageal mucosa and submucosa of 
cattle, sheep and goats. It may also appear in the rumen. The eggs of the parasites 
are voided with the faeces and are swallowed by coprophagous beetles. Larvae 
hatch in the intermediate host and develop into the infective stage. The vertebrate 
host acquires the infection when it ingests infected beetles. 

G. verrucosum is a parasite of cattle, sheep and goats while G. monnigi occurs in 
the latter two ruminants. Both species occur in the rumen. Their life cycle is 
probably the same as that of G. pulchrum. 

The Gongylonema spp. appear to be harmless parasites. 

Order: Filaroidea 

Family: Filariidae 

Setaria equina has been described from the peritoneal cavity of domestic and wild 
solipeds. The vector has not been established in South Africa. It may produce 
iibrinous peritonitis but is generally regarded to be of no pathogenic significance. 

S. hornbyi has been found in the peritoneal cavity of !'heep and six antelopes. 
The vector is unknown. It appears to be non-pathogenic. 
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