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Anthelmintic resistance of nematodes in communally grazed goats in a
semi-arid area of South Africa

F R Bakunzi®

ABSTRACT

nematodes, rafoxanide, South Africa.

Mafikeng, 2745 South Africa.

A survey was conducted on the occurrence of anthelmintic resistance of nematodes in
communally grazed goats in a semi-arid area in South Africa. In herds belonging to 10 small-
holder goat farmers, the efficacies of fenbendazole, levamisole and rafoxanide were tested
by faecal egg count reduction (FECR) tests. Efficacies of 80 % were considered a threshold
for anthelmintic resistance. The FECR tests showed that all drugs tested more than 80 %
effective in most instances, but there were notable exceptions. In 1 case, rafoxanide was
only 31 % effective and in another case fenbendazole was only 47 % effective. The
occurrence of anthelmintic resistance in this farming sector is of concern. Steps should be
taken to preventits further spread and to avoid the development of a situation as on numer-
ous commercial sheep farms in South Africa where resistance is very common.
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Anthelmintic resistance of nematodes in
small stock has been reported widely and
it has become an important consideration
in the prevention of trichostrongylosis
in the tropics®®~. In France 85 % of goat
dairy farms harbour benzimidazole-resis-
tant nematodes®. In South Africa, anthel-
mintic resistance has become a major
problem in commercial sheep farming.
One study reporting on 3 surveys indi-
cated that more than 90 % of the farms
harboured Haemonchus strains that were
resistant to atleast 1 of the 4 anthelmintics
tested and that between 60 and 78 % of
these strains were resistant to 3 anthel-
mintic groups'!. Similar resistance has
recently been reported on commercial
sheep farms in Zimbabwe?. Little infor-
mation is available on the degree of
resistance to commonly used anthelmin-
tics in communally grazed small rumi-
nants in South Africa, apart from reports
on a resource-limited communal graz-
ing area in Lebowa'' and a farm at Rust
de Winter't. The present survey was
therefore undertaken to ascertain the
occurrence of anthelmintic resistance in
communally grazed goats against 3 com-
monly used groups of anthelmintics. The
study was conducted within a radius of
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approximately 50 km of Mafikeng, North
West Province, South Africa, from January
to March 2001. Ten smallholder goat
farmers, each rearing 40-60 goats of
mixed breed (‘village goats’) on commu-
nally managed range land, were included
in this study. The predominant traits dis-
played by the goats were those of the Boer
goat. These goats also grazed freely with
sheep and cattle. During the 1st visit to
the farmers, 4 groups of 10 goats each, of
different age and sex, were selected at
random. All animals were ear-tagged,
weighed and faecal samples were taken
from each goat rectally, transported in an
ice-cooled box and stored in the labora-
tory at 4°C. One group of goats was
treated with rafoxanide (Ranide, Logos
Agvet) as an oral drench at a dose of
7.5 mg/kg live mass. The 2nd group was
treated with levamisole (Tramisol, Inter-
vet) as an oral drench at a dose of
7.5 mg/kg live mass. The 3rd group was
treated with fenbendazole (Panacur,

Intervet) as an oral drench at a dose of
5 mg/kg live mass. The 4th group was not
treated and served as a control. Fourteen
days after the 1st visit, each farmer was
visited again and faecal samples were
taken from the same forty marked goats.
Individual faecal samples collected dur-
ing both visits were examined for nema-
tode eggs on the day of collection using a
modification of the McMaster technique!’.
The arithmetic mean of the individual
counts before and after treatment was cal-
culated for each group. The faecal egg
count reduction (FECR) percentage was
calculated according to the equation*

FECR % = (1-T2/T1 x C/C2) x 100,

where T'and C are the arithmetic means of
the egg counts of the treated and control
groups, respectively. The subscripts 1 and
2 designate the counts before and after
treatment, respectively. In this study, the
threshold for efficacy was considered to
be 80 %, following Kettle et al.’. The
threshold at which an anthelmintic was
considered effective by Boersema and
Pandey? was not stated.

Reduced efficacy of anthelmintics in
goats has been ascribed to faster metabo-
lism of drugs in this species than in sheep”,

Pooled faecal samples using the same
amount of faeces from the 40 treated ani-
mals after the 1st visit were incubated at
25°CinaLabotecincubator for 5 daysand
the 3rd-stage nematode larvae (L3) were
harvested and identified using a key
developed by Onderstepoort Veterinary
Institute, Pretoria’. Table 1 shows the
anthelmintic efficacy, based on faecal egg
count reduction (FECR), of rafoxanide,
levamisole and fenbendazole. The effi-
cacy of rafoxanide varied from 31 % to
100 %. Levamisole had an efficacy be-
tween 76 % and 100 % while fenbenda-

Table 1: Anthelmintic efficacy (%) in goats on 10 farms.

Farm
Anthelmintic 1 2 3 5 6 7 8 9 10
Rafoxanide 100 91 100 91 92 31 89 85 78
Levamisole 87 100 85 97 82 93 88 76 78

Fenbendazole 100 81 98

100 88 82 85 83 47
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zole varied from 47 % to 100 % in efficacy.
The most prevalent genus was Haemon-
chus, followed by Trichostrongylus and
Oesophagostomum spp. Haemonchus has
been reported from commercial sheep
farms in summer rainfall areas".

The efficacy of the drugs used in the
present study were generally above 80 %,
suggesting that the level of anthelmintic
resistance may not be as high as on
commercial sheep farms in southern
Africa®"". The reason for low resistance
in communal grazed goats is probably
due to infrequent dosing by resource-
poor farmers. There may therefore still be
the prospect of slowing down the devel-
opment of severe anthelmintic resistance
against the commonly used groups of
anthelmintics in communally grazed
goats in this region. However, on farm
no. 7 the efficacy of rafoxanide was only
31 %, and on farm no. 10, fenbendazole
had an efficacy of only 47 %, indicative of
highly resistance nematode populations.
On the latter farm fenbendazole had been
used very often over a long period. Some
resistance to levamisole was evident on
farms 9 and 10, with respectively 76 and
78 % efficacy having been recorded. The
anthelmintic resistance observed in goats
in this study may be due to underdosing
as a result of limited financial resources.
In addition, emerging farmers often buy
small stock at auctions supplied by com-
mercial farms on which anthelmintic re-
sistance is common, and in this way
resistant worm strains may be dissemi-
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nated. The occurrence of anthelmintic
resistance in the smallholder farming sec-
tor is cause for concern. Steps should be
taken to prevent its further spread and to
avoid the development of a situation as
on numerous commercial sheep farms in
South Africa where resistance is very
common.

ACKNOWLEDGEMENTS

I'thank to the University of North West's
Research Committee for financial sup-
port, the communal farmers for their
cooperation and the Animal Health Tech-
nicians for their assistance with faecal
sample collection.

REFERENCES

1. ARC 2000 Identification of infective third-stage
nematode larvae (L3) of small stock and cattle.
Diagnostic procedures of applied veterinary
helminthology. Onderstepoort Veterinary
Institute, Pretoria

2. Boersema ] H, Pandey V S 1997 Anthel-
mintic resistance of trichostrongylids in
sheep in the highveld of Zimbabwe. Veteri-
nary Parasitology 68: 383-388

3. Cabaret] 2002 How do we deal with anthel-
mintic resistance of herbivore helminths?
Proceedings of the 27th World Veterinary Con-
gress, Tunis, September 25-29: 294-295

4. Charles T B Pompeu ], Miranda D B 1989
Efficacy of three broad spectrum anthel-
mintics against gastrointestinal nematode
infections of goats. Veterinary Parasitology
34:71-75

5. Kettle PR, Vlassoff A, Reid T C, Horton C T
1983 A survey of nematode control
measures used by milking goat farmers and
of anthelmintic resistance on their farms.
New Zealand Veterinary Journal 31: 139-143

10.

11.

12.

13.

14.

Maingi N 1991 Resistance to thiabendazole,
fenbendazole and levamisole in Haemon-
chus and Trichostrongylus species in sheep
on a Kenyan farm. Veterinary Parasitology 39:
285-291

Ndamukong K J N, Sewell M M H 1992
Resistance to benzimidazole anthelmintics
by trichostrongyles in sheep and goats in
North West Cameroon. Veterinary Parasitol-
ogy 41: 335-339

Ngomuo AJ, Kassuku A A, Ruheta MR 1990
Critical controlled test to evaluate resis-
tance of field strains of Haemonchus
contortus to thiophanate. Veterinary Parasi-
tology 36: 21-26

Njanja ] C,Wescott R B, Ruvuna F 1987
Comparison of ivermectin and thiaben-
dazole for treatment of naturally occurring
nematode infections of goats in Kenya.
Veterinary Parasitology 23: 205-209

Reinecke R K 1983 Veterinary helminthology.
Butterworths. Durban

Van Wyk]J A, Stenson M O, Van der Merwe ]
S, Vorster RJ, Viljoen P G 1999 Anthelmintic
resistance in South Africa: surveys indicate
an extremely serious situation in sheep and
goat farming. Onderstepoort Journal of
Veterinary Research 66: 273-284

Van Wyk J A 1990 A review of chemical
methods available for the control of gastro-
intestinal nematodes of sheep and cattle.
Journal of the South African Veterinary Medical
Association 61: 136-140

Van Wyk J A, Malan F S, Gerber HM, Alves
R MR 1989 The problem of escalating resis-
tance of Haemonchus contortus to the mod-
ern anthelmintics in South Africa. Onderste-
poort Journal of Veterinary Research 56: 41-49
Vatta AE Letty B A, van der Linde M ], van
Wijk E E Hansen ] W, Krecek R C 2001
Testing for clinical anaemia caused by
Haemonchus spp. in goats farmed under
resource-poor conditions in South Africa
using an eye colour chart developed for
sheep. Veterinary Parasitology 99: 1-14

83



