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AND LEVAMISOLE RESISTANT HAEMONCHUS CONTORTUS STRAIN IN SHEEP
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SUMMARY

Forty five sheep having more than 150 eggs per gram (EPG) counts were selected in the University Sheep Breeding Farm. and
divided into three groups of 15 sheep each, on the basis of EPG in such a way that an average EPG of each group was more or less
similar. Sheep of group-I and group-II were treated with fenbendazole and levamisole, respectively and group-Ill were kept as control.
Faecal samples were collected on lZ'" day after treatment from animals of all the groups and individual faecal eggs counts were
determined by modified McMaster technique. The efficacy of the drugs was determined by faecal egg count reduction test as specified
by World Association for Advancement of Veterinary Parasitology. Portions of the individual faecal samples were also pooled within
treatment and control groups before and after treatment for copro-cultures. The reduction in faecal egg counts of sheep treated with
fenbendazole and levamisole was 78.9 and 79.7%, respectively and only Haemonchus contortus larvae were found on copro-culture.
Anthelmintic resistance against fenbendazole and levarnisole was still present at the farm despite the history of withdrawal of these
anthelmintics from the farm since 1995. In 1994-95, faecal egg count reduction for fenbendazole and levamisole was 42 and 24% which
has now increased to 78.9 and 79.7%, respectively indicating partial reversion to susceptibility of fenbendazole and levamisole resistant
strains of Haemonchus contortus.
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Sheep are important source of income particularly
for marginal farmers and landless labourers in our
country and contribute a lot towards their economy. Out
of the various diseases affecting sheep, parasitic
gastroenteritis caused by nematodes is important in
sheep and in India Haemonchus contortus is the
species responsible for high mortality and morbidity
(Yadav, 1997). Moreover, gastrointestinal nematodes
are of major economic significance to sheep industry
since they result into considerable production losses.
Use of anthelmintics is the. mainstay to reduce the
adverse effects of these nematode parasites but their
usefulness is constrained by the emergence of
anthelmintic resistance (Ancheta et a/., 2004). In India,
the first report of anthelmintic resistance in sheep dates
back to 1976 against phenothiazine and thiabendazole
resistant strain of H. contortus (Varshney and Singh,. .

1976). Since then a number of reports have poured in
especially from organized farms (Yadav, 1990, Yadav
and Uppal, 1992, Singh and Yadav, 1997). Multiple
anthelmintic resistance against fenbendazole, levamisole
and morantel was detected on our university sheep
breeding farm during a survey in July, 19~4 (Singh and
Yadav, 1997). Therefore, the use of these anthelmintics
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was stopped in the farm. The present study was
undertaken to evaluate the efficacy of fenbendazole
and levamisole against gastrointestinal nematodes in
sheep of this farm, as accurate diagnosis and
measurement of the anthelmintic resistance in parasitic
population are important components for devising
effective control measures.

In July 2007, forty five sheep each with faecal egg
count (FEC) of more than ISO/gm, were selected in the
sheep breeding farm of CCS HAU, Hisar where
animals are being maintained on permanent pasture for
the last several years. They were divided into three
groups of 15 animals each. Animals under group-I,
were treated with fenbendazole @ 5 mg/kg body
weight orally, animals of group-IT were treated with
levamisole @ 7.5 mg/kg body weight subcutaneously
and animal of group-Ill were kept as untreated controls.
Faecal samples were collected on 12th day after
treatment from both treated groups as well as from
control animals and the individual faecal egg counts was
determined by modified McMaster technique.

Efficacy of the drugs was determined by faecal
egg count reduction test (FECRT) as per guidelines.
specified by the World Associatiort for the Advancement
of Veterinary Parasitology (Coles et al., 1992).



Resistance is considered to be present if the egg count
reduction following treatment is less than 95% and
confidence limit i.; less than 90% (Coles et al., 1992).
Portions of individual faecal samples were also pooled
within treatment and control groups before and
after treatment for copro-culture to ascertain the
larval composition. Infective larvae L3 were collected
by Baermann technique (Anon, 1977) and then
processed and identified as per the technique of Keith
(1953).

The reduction in FEC of sheep treated with
fenbendazole and levamisole was 78.9 and 79.7%
respectively as compared to untreated control group
(Table 1). The predominant larvae recovered from
faecal culture before treatment were of Heamonchus
contortus. Few larvae of Trichostrongylus sp.,
Oesophagostomum sp., Bunostomum sp. and
Strongyloides papillosus were also recovered from
faecal' culture before treatment and in control group.
But in all cases of positive FEC after treatment, only
H. contortus larvae were found in faecal cultures

Table

(Table 2) indicating no anthelmintic resistance in all
other species mentioned above. Singh and Yadav (1997)
reported lower reduction in FECs after treatment with
fenbendazole (42%} and levamisole (24%) on this farm
during a survey in July, 1994 and found H. contortus
highly resistant to these anthelmintics. Therefore, the
use of fenbendazole and levamisole was discontinued
in this farm w.e.f. 1995 and ivermectin and closantel
were used. The present higher efficacy of fenbendazole
(78.9%) and levamisole (79.7%) as compared to the
earlier report may indicate partial reversion to
susceptibility of H. contortus to fenbendazole and
levamisole. Kelly and Hall (1979) and Martin et at.
(1988) reported reversion to benzimidazole susceptibility,
particularly after use of levamisole for 5 years and 4
years, respectively. Donald et al. (1980) and Waller et
al. (1983) reported a reduction in benzimidazole
resistance in a strain of Ostertagia, resulting from
either counter selection by levamisole or the effect of
levamisole on the population dynamics in Ostertagia.
Singh and Rayulu (2007) reported partial reversion to
1

Faecal egg counts (Mean ± S. E.)

Efficacy of fenbendazole and levamisole against gastrointestinal nematodes in sheep (FECRT)

FECR on day 12~ post-treatment UCL LCL
Variance reduction

0.10 96 60
0.10 96 61

Groups
o day (pre-treatment) 12th day (post-treatment) Per cent

I 1313±369 380±89
11 I 280±475 .367±85
III 357±51 1803±392

78.9
79.7

UCL = Upper confidence limit at 95%, LCL = Lower confidence limit at 95%

Table 2

Efficacy of fenbendazole and levamisole on different genera of gastrointestinal nematodes (copro-culture)

Groups Type of L) identified (%)
12th day (Post-treatment)o day (Pre-treatment)

II

Haemonchus contortus (89)
Trichostrongylus sp. (2)
Oesophagostomum sp. (I)
Bunostomum sp. (I)
Strongyloides papillosus (7)
Haemonchus contortus (89)
Trichostrongylus sp. (2)
Oesophagostomum sp. (I)
Bunostomum sp. (I)
Strongyloides papillosus (7)
Haemonchus contortus (90)
Trichostrongylus sp. (I)
Oesophagostomum sp. (2)
Bunostomum sp. (I) .
Strongyloides papillosus (6) "

III

Haemonchus contortus (100)

Haemonchus contortus (100)

Haemonchus contortus (91)
Trichostrongylus sp. (2)
Bunostomum sp. (I)
Strongyloides papil/osus (7)

101



susceptibility of morantel resistant strain of H contortus
in an organized sheep farm after switching over to
ivermectin and closantel for 10 years. However, Rowan
et al. (1996) and Zajac and Gipson (2000) have showed
complete reversion to susceptibility to levamisole after
withdrawal of the drug for 8 years and 1 year in sheep
and goats, respectively.

When resistance develops to one broad spectrum
anthelmintic, side resistance occurs to other compounds
with similar mode of action (Le Jambre and Martin,
1979, Martin et al., 1985). Thus, switching over to a
compound with different mode of action is usual1y
recommended. It is clear from the present study that
even if the drug is withdrawn for a prolonged period
of about 12 years under permanent grazing system,
reversion is delayed and only partial reversion occurs.
In developed countries, where free range grazing
system and other animal husbandry practices like
rotational grazing etc. are followed, reversion may take
place earlier. This finding has a great economic
significance as development and release of new
anthelmintic may take 6 to 8 years and costs around
US$ 30 million (Hotson, 1985). The partial reversion to
susceptibility offenbendazole and levamisole resistant
H contortus in sheep is reported for the first time in
India. No resistance was detected in Trichostrongylus
sp., Oesophagostomum sp., Bunostomum sp. and
Strongyloides pap illosus.

Acknowledgements

Thanks are due to the Scientist-Incharge and his
staff at the University Sheep Breeding Farm for their
help and cooperation.

REFERENCES
Ancheta, P.B., Dumilon, R.A., Venturina, VM., Cerbito, w.A.,

Dobson, R.J., Lejambre, L.F., Villor, E.C. and Gray, GO.
(2004). Efficacy of benzimidazole anthelmintics in goats and
sheep in the Philippines using a larval development assay.
Vet. Parasitol. 120: 107-121.

Anonymous (1977). Manual of Veterinary Parasitological
Laboratory Techniques. Bulletin No. 18, Ministry of
Agriculture" Fisheries and Food. Her Mejesty's Stationery
Office, London, pp. 5-50.

Coles, Gc., Banex, c., Borgsteede, F.H.M., Greets, S., Klei, T.R.,
Taylor, M.A. and Wailer, f>.J.(1 992). World Association for

t.

the Advancement of Veterinary Parasitology (WAAVP)
methods for the detection of anthelmintic resistance in
nematodes of veterinary importance. Vet. Parasitol. 44: 35-
44.

Donald, A.D., Wailer, P.J., Dobson, R.J, and Axelson, A. (1980).
The effect of selection with levamisole on benzimidazole
resistance in Ostertagia sp. of sheep. Int. J. Parasitol. 10:
381-389.

Hotson, I.K. (1985). New developments in nematode control. The
role of animal health products Industry. In: Resistance in
Nematodes to Anthelmintic Drugs (CSIRO, Melbourne). N.
Anderson and P.J. Wailer (edtrs.), pp. 117-125.

Keith, R.K. (1953). The differentiation of infective larvae of some
nematode parasites of cattle. Aust. J. Zoology. 1: 223-235.

Kelly, J.D. and Hall, C.A (1979). Resistance of animal helminths
to anthelmintics. Adv. Pharmac. Chemother. 16: 89-128.

Le Jambre, L.F. and Martin, P.J. (1979). Effectiveness of morantel
tartrate and naphthalophos against levamisole resistant
Ostertagia in sheep. Vet. Res. Commun. 21: 447-451.

Martin, P.J., Anderson, N. and Jarrett., R.G (1985). Resistance to
benzirriidazole anthelmintics in field strains of Ostertagia and
Nematodirus in sheep. Aust. Vet. J. 62: 38-43.

Martin, P.J., Anderson, N., Brown, T.H. and Miller, D.W. (1988).
Changes in resistance of Ostertagia spp. to thiabendazole
following natural selection or treatment with levamisole. Int.
J. Parasitol. 18: 333-440.

Rowan, K.J., Englebright, R.K. and Srikanda Kumar, A. (1996).
Development of anthelmintic resistance in a closed sheep
flock. Animal Production in Australia. Proc. Aust. Soc. Anim.
Prod. 21: 219-222.

Singh, S. and Rayulu, V.C, (2007). A note on the development of
reversion to susceptibility of morantel citrate resistant
Haemonchus contortus strain in sheep. In: Proc. 18th National
Congo Vet. Parasitol. on Emerging Parasitic Zoonoses and
Advances in Herbal Medicine against Parasites of Veterinary
Importance, Jammu, 7-9 September, 2007, pp.159-160.

Singh, S. and Yadav, c.L. (1997). A survey of anthelmintic
resistance by nematodes on three sheep and two goat farms
in Hisar (India). Vet. Res. Commun. 21: 447-451.

Varshney, T.R. and Singh, YR. (1976). A note on development of
resistance of Haemonchus contortus worms against
phenothiazine and thiabendazole in sheep. Indian J. Anim.
Sci. 46: 666-668.

Wailer, P.J., Dobson, R.J. and Donald, A.D. (1983). Further
studies on the effect of selection with levamisole on a
benzimidazole resistant population of Ostertagia spp. of
sheep. Int. J. Parasitol. 13: 463-468.

Yadav, c.L. (1990). Fenbendazole resistance in Haemonchus
contortus of sheep. Vet. Rec. 126: 586.

Yadav, c.L. (1997). Premature ovine births caused by Haemonchus
contortus. Indian Vet. J. 74: 983-984.

Yadav, C.L. and Uppal, R.P. (1992). Levamisole resistant
Haemonchus contortus in goats. Vet. Rec. 130: 228.

Zajac, A.M. and Gipson, T.A. (2000). Multiple anthelmintic
resistance in a goat herd. Vet. Parasitol. 87: 163-172.

,
lO2


