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. This preliminary investigation confinned that when Angora goats were immunized against heartwater, 
et~r when. kids or young goats, they still had an immunity to heartwater a year later when they were challenged 
wrth a vaccme containing Cowdria ruminantium. An overwhelming majority of the uninoculated animals which 
were challen~ed at the same time were susceptible to clinical heartwater. Strategic immunization to obtain 
enzootic stabtlity to heartwater is suggested. In these experiments the immunization of Angora goats was not 
accompanied by severe losses. 

lNTRODUCfiON 

The Angora goat industry is firmly established in the 
Republic of South Africa, mainly in the Eastern Cape 
Province, where about 750 000 of these animals are kept 
in heartwater enzootic areas. Du Plessis, Jansen & Pro­
z~sky (1983) have established that Angora goats are 
h1ghly susceptible to heartwater and that immunization 
of these animals may be difficult and hazardous. In an 
earlier communication Erasmus (1976) indicated stan­
dards and methods which may be used for the immuniza­
tion of goats under field conditions. 

Gruss ( 1981) described a possible practical solution to 
the problem of the immumzation of these animals in 
large flocks, a method that is currently applied and inte­
~ated into the dipping practice. The success of any 
Inoculation programme is dependant on the number of 
Cowdria ruminantium-infested Amblyomma hebraeum 
ticks that are capable of restimulating the immunity of 
the previously immunized or immune animals. Maclvor 
& Horak (1 984) have determined the seasonal pre va­
lance of A. hebraeum on Angora goats (Fig. 1). The 
larvae are present on these animals in significant numb­
ers from May to October, while the nymphae predomi­
nate from September until December. Adult ticks are 
present for most of the year, albeit in low numbers. 
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FlG. I The seasonal abundance of bont ticks on goats in Valley Bush­
veld (reproduced from Maclvor & Horak. 1984, by kind per­
mission of the Editor, Angora Goat and Mohair Journal) . 

Vander Westhuizen, Wentzel & Grobler (1980) have 
shown that the Angora goat is a strictly seasonal breeder, 
the mating season occurring from March until May and 
the kidding season in tum from August until October. If 
these data are compared with the graph in Fig. 1, it can 
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be seen that the mating season occurs when the numbers 
of A. hebraeum larvae begin to rise while the kidding 
season in tum occurs durmg the nymphal cycle. The 
pregnant Angora doe is very prone to abort, so subject­
Ing the animals to stress by dipping them during the 
autumn, when the tick larvae are most active, is not 
recommended. The concept of "Total tick control" is 
not feasible with Angora goats because they are very 
susceptible to cold weather. Consequently breaks in the 
dipping programme occur rather frequently during the 
wmter. Furthermore, no acaricide will totally eradicate 
the heartwater ticks. 

It was therefore decided to initiate a preliminary inves­
tigation during the spring of 1981. 

MATERIALS AND METHODS 

The initial experiment was carried out on Farm No. 1, 
Doornkom, in Uitenhage District. Twenty-eight Angora 
goats were randomly selected from 3 age groups, as 
follows: Group A, 8 Angora kids, all about 3 months 
old; Group B, 14 young Angora goats , about 15 months 
old, and Group C, adult Angoras, 2-3 years old. They 
were eartagged for future recognition and inoculated in­
travenously with Onderstepoort heartwater vaccine. Rec­
tal temperatures of all ammals were taken daily and all 

TABLE I Febrile reactions of Angora goats inoculated with Ball 3 
heartwater vaccine on Farm I (Doomkom) in October 1981 

Day of onset Duration Max. Treated Group Goat No. of fever rectal of fever (days) temp. (0C) 
(+) 

A I - - - -
2 - - - -
3 - - - -
4 15 I 40 + 
5 - - - -
6 - - - -
7 - - - -
8 - - - -

B I - - - -
2 13 2 40,7 + 
3 - - - -
4 - - - -
5 - - - -
6 13 2 41 ,5 + 
7 12 3 41 + 
8 14 l 40 + 
9 - - - -

10 13 2 41 ,3 + 
II II 4 40,8 + 
12 13 2 41 + 
13 13 I 40,3 + 
14 - - - -

c I - - - -

2 - - - -
3 - - - -
4 13 I 40 + 
5 - - - -
6 - - - -



PROBLEMS ENCOUNTERED IN THE CONTROL OF HEARTWATER IN ANGORA GOATS 

reactors, i.e. goats with a rectal temperature over 40 oc, 
were treated with oxytetracycline (Table 1). These goats 
were then placed with the rest of the flock and for a year 
were subjected to the normal dipping procedures prac­
tised on that farm. 

One year later these animals were challenged with the 
same type of vaccine and monitored as before. At the 
same tlme, further experiments were started on 2 farms 
in Albany District, which is also an enzootic heartwater 
area. Flocks of Angora goats had already been selected 
on these farms and marked for future identification. On 
Farm No. 2, Bucklands, which adjoins a game reserve, 
37 1-year-old Angora goats were inoculated against 
heartwater and monitored as described above (Table 2). 
On Farm No. 3, Glenboyd, along the Fish River, 38 
1-year-old goats were similarly subjected to the intra­
venous infusion of C. ruminantium vaccine (Table 3). 
All animals reacting to the vaccine with a rectal tempera­
ture above 40 oc were treated. 

TABLE 2 Febrile reactions of Angora goats inoculated with Ball 3 
heartwater vaccine on Farm 2 (Bucldands) during Octo­
ber/November 1982 

Day of Duration Max. Treated Goat No. of fever rectal temp. onset of fever (days) ("C) (+) 

I 14 3 41 + 
2 - - - -
3 - - - -
4 13 3 42,4 + 
5 10 3 41,2 + 
6 11 5 41,6 + 
7 14 2 41 + 
8 - - - -
9 12 4 41,2 + 

10 - - - -
11 11 5 41 ,3 + 
12 - - - -
13 12 4 41,5 + 
14 14 5 41,6 + 
15 11 5 4),3 + 
16 12 3 40,8 + 
17 13 6 41,3 + 
18 13 3 41 + 
19 - - - -
20 13 8 42,8 + 
21 13 3 42,2 + 
22 i 14 9 40,8 + 
23 I 11 12 42 + 
24 I - - - -
25 I 11 8 41,5 + 
26 - - - -
27 14 2 41,5 + 
28 13 3 41,4 + 
29 II 5 41,4 + 
30 13 3 41,4 + 
31 - - - -
32 II 5 41,5 + 
33 13 7 41,5 + 
34 II 6 41 + 
35 II 5 41,2 + 
36 - - - -
37 II 5 41 + 

RESULTS AND DISCUSSION 

During the preliminary investigation on Farm No. I in 
Group A (kids) l/8 (12,5 %) animals reacted to the vac­
cine and it was judged to have been susceptible to heart­
water. In Group B (15-month-old goats) 8114 (57%) of 
the animals were found to be susceptible to artificial 
infection with heartwater, and in Group 3 (adult animals) 
116 (16,6 %) proved to be susceptible to this disease 
(Table 1). 

The following year the goats in Group A, which were 
by then 15 months old, all had a solid immunity to the 
dtsease. In Group B only 1114 (7 %) of the population 
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TABLE 3 Febrile reactions of Angora goats inoculated w!th Ball 3 
heartwater vaccine on Farm 3 (Gienboyd) dunng Octo­
ber/November 1982 

Day of Duration Max. Treated 
Goat No. of fever rectal temp. onset of fever (days) (DC) (+) 

1 11 9 41,5 + 
2 11 6 41,1 + 
3 - - - -
4 20 1 40,5 + 
5 - - - -
6 19 1 40,5 + 
7 16 4 42 + 
8 - - - -
9 - - - -

10 17 3 41 ,8 + 
11 14 4 40,7 + 
12 17 3 41,2 + 
13 17 3 41,4 + 
14 13 7 42 + 
15 - - - -
16 - - - -
17 17 3 40,9 + 
18 - - - -
19 - - - -
20 16 4 41,5 + 
21 16 4 41,6 + 
22 16 4 41,2 + 
23 16 4 40,4 + 
24 16 4 42 + 
25 - - - -
26 16 4 40,8 + 
27 14 6 40,9 + 
28 15 5 41,3 + 
29 16 3 40,9 + 
30 14 6 40,9 + 
31 15 5 41 + 
32 - - - -
33 17 2 41 + 
34 14 4 41 ,3 + 
35 18 2 41,6 + 
36 19 1 40,5 + 
37 16 4 41,5 + 
38 17 3 41,4 + 

was susceptible, and in Group C all the animals were 
found to be resistant, when they were challenged with 
the Ball 3 heartwater vaccine. 

At the same time on Farm 2 27/37 (73 %) of the 1-year­
old animals developed clinical disease after challenge 
and had to be treated (Table 2). On Farm 3, 30/38 (79 %) 
of the population, which were similar in age to those on 
Farm 2, were found to be susceptible to heartwater (Ta­
ble 3). 

During the 1st year of this preliminary field trial, 
therefore, it can be seen that only about an eighth of the 
young kids developed the disease, while 17 % of the 
adult animals were susceptible to heartwater. The fol­
lowing year the young goats, which had been inoculated 
when they were kids (Group A) were all refract~ry to 
artificial mfection, while only 7 % of the goats mocu­
lated when they were 15 months old (Group B) devel­
oped the disease. The adults (Group C) were all found to 
be immune. On the other 2 control farms, where larger 
groups of 1-year-old goats were similarly challenged, it 
was found that 73 % and 79 % respectively of the ani­
mals had develo~d no immunity to heartwater during 
their I st year of hfe. 

All the farms had re~ular dipping programmes a~d all 
3 farmers had similar htgh levels of management. Dtffer­
ences between the 2 years and between ~he 2 are~s 
(which are about 125 km apart), as well as dtfferences m 
the numbers of A. hebraeum and the percentages of nym­
phae and adults infected with C . ruminantium, could 
account for the differences in the percentages of animals 
found susceptible to heartwater on these 3 farms (57 %, 
73 %and 79% respectively). The most signipcant find­
ing in this study was that, apart from I goat m Group B 



of the inoculated animals on Doomkom, the goats that 
were inoculated as kids and as adults respectively be­
came solidly resistant. 

CONCLUSION 

The main conclusion to be drawn from this study is 
that to remove the threat of large losses of these valuable 
animals from heartwater, a state of enzootic stability 
must be achieved. Data produced by Maclvor & Horak 
(1984) (Fig. 1) show a rise inA. hebraeum larvae during 
autumn. Should the kid crop be immunized at this stage a 
higher percentage of larvae may become infected. This 
in tum would facilitate natural immunization of the goats 
and the creation of enzootic stability. Moreover, i. v. 
vaccination at this stage will be easier because the goats 
will be bigger. 

According to Gruss & Van Tonder (unpublished data, 
1986), Angora goats are very responsive to oxytetracy­
cline medication. When animals infected with heartwater 
are treated with high dosages of oxytetracycline the di­
sease should be easily contained. Immunity will be 
maintained in these newly immunized animals by tick 
challenge throughout the year with infected A. he­
braeum. 
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The idea of autumn inoculation is a concept that must 
be investigated further. If this procedure is found to be 
effective it would ensure that a stable situation with re­
gard to heartwater in Angora goats is eventually devel­
oped. Finally, under field conditions the vaccination of 
goats with the Onderstepoort vaccine apparently is not as 
risky as has been suggested by some laboratory trials (Du 
Plessis et al., 1983). 
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