Tournal of Animal and Veterinary Advances 9 (23): 2905-2911, 2010

ISSN: 1680-5593
© Medwell Journals, 2010

Comparative Efficacy of Albendazole, Tetramisole and Ivermectin
Against Gastrointestinal Nematodes in Naturally Infected Goats in Ziway,
Oromia Regional State (Southern Ethiopia)

'Bersissa Kumsa, *Etana Debela and *Bekele Megersa
'Department of Pathology and Parasitology, Faculty of Veterinary Medicine,
Addis Ababa University, P.O. Box 34, Debre Zeit, Ethiopia
Faculty of Veterinary Medicine, Hawassa University, P.O. Box 05, Hawassa, Ethiopia

Abstract: A study was conducted to determine and compare the efficacy of the albendazole, tetramizole and
ivermectin against gastrointestinal nematodes in naturally infected goats in Ziway in southern Oromia. About
60 male goats were divided into four groups of 15 animals each: the 1st group served as the untreated control,
the 2nd was treated with albendazole, the 3rd with tetramisole and the 4th with ivermectin. Faecal samples were
collected on day O before treatment and again day on 12 post treatment. Efficacy for each anthelmintic was
determined by the Faecal Egg Count Reduction Test (FECRT). About 100% efficacy against strongyle and
Trichuris sp. was recorded in goats treated with albendazole and ivermectin. On the contrary, low efficacy of
90.1 and 63% against strongyle and Trichuris sp. was observed respectively in goats treated with tetramisole.
Likewise, low efficacy of 62, 38 and 44% against Moniezia sp. was recorded in goats treated with albendzole,
tetramisole and ivermectin, respectively. Coprocultures from all both pre and post-treatment samples revealed
the pre-dominance of Haemonchus sp. The results of the study showed the presence of inverse relationship
between the body condition score and their respective mean EPG (R* = 0.99), suggesting the negative effect
of parasitic load on the performance of goats. A questionnaire survey conducted to gather information on
methods of control practices of nematodes of goats revealed lack of basic awareness among owners of goats
about the best use and efficacy of anthelmintics. In addition, it mdicated that farmers in the study area apply
many practices that may lower the efficacy of anthelmintics and favor the emergence of anthelmintic resistance.
Benzimidazoles group of anthelmintics were reported to be used at the most frequency followed by
imidazothiazoles and the avermecting were used at lowest frequency. Further detailed investigations are
necessary to clarify the current status of efficacy of the widely used anthelmintics in different agroecology,
species of ammmals and management systems n Ethiopia.
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INTRODUCTION

Goats play an important role in Ethiopian economy by
supplying meat, milk, cash income, savings, skin, manure
and employment for family members. They have merits of
high reproductive performance, draught resistance ability
and requirement of low capital investment. Parasitic
diseases are the major hindrances to the productivity of
small ruminants (Fikru ef al., 2006; Sissay et al., 2007). In
tropical countries, gastrointestinal helminths are
responsible  for 23-63% reduction in growth
(Pralomkarn et al., 1995), up to 25% pre-weaning mortality
(Baker et al., 2001), 24-47% reductions in annual off take
and 27% loss in meat and 40% loss mn wool preduction
(Anker et al., 1998; Osaer et al., 2000). Gastrointestinal

nematodes are one of the most important causes of losses
in productivity of goats in Ethiopia. Economic losses
incurred by nematodes include reduction in weight gain,
low fertility, reduced performance, condemnation of
organs, cost of treatment and mortality m severely
infected cases. Several previous coprological and abattoir
studies conducted in different parts of Ethiopia indicate
high prevalence and wide distribution of gastrointestinal
nematodes 1n goats (Abebe and Esayas, 2001;
Debela, 2002 ; Kumsa and Wossene, 2006a, Kumsa and
Abebe, 2009; Thomas et al., 2007).

Owing to lack of sound management strategies
against helminths of livestock mn any of the agroecologies
in Ethiopia, control of adverse effects of nematodes on
grazing ruminants relies almost exclusively on the use of
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anthelmintics. However, efficacy of anthelmintics is
continuously constrained by many factors like under
dosage, exclusive use of drugs of the same mode of
action, substandard drugs and mappropriate use of
anthelmintics. There is no anthelmintic use policy in the
country as a result misuse and smuggling of anthelmintics
i many forms like illegal trading in open markets and
urational administration 1s a widespread practice. In
addition, no method is in use that can preserve and
maintain the efficacy of anthelmintics or delay and
prevent the emergence of anthelmintic resistance
(Hussein et al., 1999, Kumsa and Wossene, 2006b;
Kumsa and Abebe, 2009) .

In spite of the high use of Albendazole (ABZ),
Tetramisole (TTM) and Ivermectin (IVM), there is a
paucity of information on the efficacy of these
anthelmintics. For this reason, the objective of the
present study is to evaluate and compare the anthelmintic
efficacy of albendazole, tetramisole and wvermectin against
gastrointestinal nematodes m naturally infected goats in
rift valley area around Ziway town in southern Ethiopia.
It also aimed to obtain information on the current
practices used by farmers to control gastromtestinal
nematodes of sheep in the study area. Information on the
efficacy of the widely used anthelmintics can be used in
maintaining effective control of nematodes of small
ruminants and sustainable use of these drugs.

MATERIALS AND METHODS

Study area: The cumrent study was conducted from
August 2006 through April 2007 on goats originated from
around Ziway town, located (7°04' N and 38°31'E) 160 km
south of Addis Ababa, Etluopia. The area 1s situated at an
elevation of 1650 m above sea level and is characterized
by sandy loam soils covered with scattered acacia trees
and bushes. The main rainy season extends from
April to September (EMA, 1988). The average minimum
and maximum temperatures of the area are 12 and 27°C,
respectively. Cattle and goats constitute the major
livestock of the area and are managed under traditional
husbandry system in permanent settlements where there
1s some crop residue and acacia leaves especially for

goats. The veterinary services in the area 1s madequate
(Debela, 2002 ).

Study animals: Total 60 male Arsi-bale breed goats of
5-6 months of age with uniform size and weight were used
for the study. The goats were purchased from the local
market in Ziway town and brought to the experimental
staion of Hawassa College of Agricultire of Hawassa
University based at Hawassa town On arrival Eggs Per

Gram of faces (EPG) for strongyle type nematodes was
determined for each goat. Tn addition, each goat was
individually marked with a numbered ear tagged, body
weight and body condition score were determmed for
each goat as per the methods of ATGR (2000). None of the
goats received any anthelmintic before the start of the
study.

Questionnaire survey: A questionnaire survey on the use
of anthelmintics for goats was performed on a total of 80
goat owners and 6 veterinary drug venders in the study
area. Information on the widely used anthelmmtics,
selection criteria, application interval and sources of
drugs, methods of dosage determination and rotation of
anthelmintic family were all collected and complied.

Experimental design: After acclimatization period of
4 weeks the study goats were divided into one untreated
control group and three treatment groups with 15 ammals
1n each group by blocking based on faecal strongyle type
egg count (EPG) determined on day 0 before treatment.
Goats of each group were housed in isolated concrete
floored pen and were fed locally dried hay throughout the
study period to preclude accidental infection by parasites.
The animals received Rhodes grass hay as a basal diet
and supplemented with Sasbania sesban hay and had free
access to mineral lick and water.

Pre-treatment EPG was determmed using McMaster
egg counting technique as described by MAFF (1977).
The treatment groups were Albendazole, Tvermectin and
Tetramisole treated and untreated control. Again 12 days
post treatment EPG was determined in goats treated with
albendazole, levamisole and ivermectin. Pooled fecal
samples were also cultured for respective groups for
larvae identification before and after treatment.

Anthelmintics: Study goats were treated according their
individual weight with the dose of recommended by
manufacturers. The anthelmintics used were Alzole
{albendazele 300 mg, 7.5 mg kg~ Body Weight (BW)
manufactured by East African pharmaceuticals),
tetramisole (dl-tetramisole, dose 22.5 mg kg~ BW
manufactured by ERFAR S.A) and Noromectin injection
{(ivermectin, dose 0.22 mg kg~ BW Norbrock laboratories
limited). The first group served as untreated control
group. ABZ and TTM were administered orally using
calibrated syringes whereas IVM was admimstered via
subcutaneous mjection route.

Faecal collection and examination: Rectal faecal samples
were collected from each goat in labeled umiversal bottles
on day O before treatment and agam on day 12 post
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treatments. Samples were examined within 2 h of collection
for strongyle type of eggs using saturated salt solution
with 1.2 specific gravity as a flotation solution m the
laboratory of ammal science of Hawassa University. A
Faecal Egg Count (FEC) was performed for each sample
by the modified McMaster egg counting technique.
Strongyle type Eggs Per Gram (EPG) were determined
using the modified Mc Master technique according to
Coles et al. (1992) with a sensitivity of 50 eggs g of
faeces.

The infection by stongyle type nematodes of the
study goats was categorized as light (50-800), moderate
(800-1200) and heavy (>>1200) degree of infection based on
EPG record from pretreatment faecal samples as described
by Hansen and Perry (1994).

Efficacy evaluation: Efficacy of each anthelmintic was
tested according to the WAAVP recommendations for
efficacy evaluations of anthelmintics (Coles ef al., 1992)
Faecal strongyle Egg Count Reduction percentage
(FECR%) is given using the formula: FECRT% = 100
(1-X/X) where X, and X, are the arithmetic mean EPG in
the treated (t) and untreated control (c) groups,
respectively at day 12 post treatment.

Reductions in efficacy is considered to exist if the
FECRT percentage of an anthelmintic treatment is <95%
and the lower 95% confidence limit for the reductions 1s
<00% (Coles et al., 1992). If only one of the two criteria 1s
met reductions in efficacy is suspected.

L, identification: About 5 g rectal faecal samples from
each goat were pooled for each group and incubated at
27°C for 7 days before and after treatment. The 1., were
recovered using Baermann techmique. Then, L, were
counted and identified according to the morphological
keys given by MAFF (1977) and Van Wyk et al. (2004).
Where possible 100 L, were differentiated per control and
each treatment group.

Data analysis: Descriptive statistics such as percentage,
frequency and Chi-square (y*) were used to analyze the
mean EPG of the helminth egg count and prevalence,
pre-treatment and post treatment results. Linear
correlation was analyzed between body condition score
and EPG counts and EPG of different body scores were
compared by pair wise mean comparisons using SPSS11.5
for window, SPSS Inc. 1989-2002.

The efficacy of the anthelmintics under evaluation,
arithmetic mean, percentage reduction and 95% upper and
lower confidence limits were all computed as per the
recommendations of Coles ef af. (1992). Chi-square (%)
was used to measure the association among prevalence of

different genera of parasites and degree of EPG of
strongyle type of nematodes of the study goats. About
95% confidence level and p<0.05 was used to indicate
presence of significance.

RESULTS AND DISCUSSION

Questionnaire survey: About 95% of the mterviewed
farmers considered goat rearing secondary to cattle
production whereas 8% of them considered goat as their
major sowrce of mcome. All the farmers kept their goats
under small scale owners 1n extensive type of production
system. About 86% of the farmers reported that they used
benzimidazoles as the most widely used anthelmintic and
14% used tetramisole as a second most commonly drug in
the area.

Al of the informed that they use
anthelmintics only when animals get sick with signs like
ruffled coat, decline mn body condition or with a potbelly.
Farmers select anthelmintics by 47% low price, 31%
colors, 7% ease of application, 5% by veterinarians’
recommendations. About 61% of the farmers buy
anthelmintics from open markets, 8% from illegal sellers in
the villages, 9% from private veterinary pharmacies and
24% from government veterinary clinics.

All of the indicated that doses of
anthelmintics were determined only by visual estimation
of amimals weight and their animals get treatment only
about once a year. All the interviewed respondents
indicated that they do not have any idea about
anthelmintic rotation as a result they mnever rotate
anthelmimtic families. The mterviewed private drug
venders informed that they sell benzimidazoles at 89%,
imidazothiazoles at 10% and avermectins at only 1% to
institutional farms (government and university).

OWners

farmers

Pretreatment faecal examinations: All the goats bought
for the study from Ziway town in the rift valley parts of
southern Ethiopia were naturally infected with 100%
strongyle type, 80% Eimeria sp., 37% Moniezia sp. and
27% Trichuris sp. (Table 1).

The prevalence of Trichuris and Moniezia sp. was
significantly (p<t0.05) lower than that of strongyle type
nematodes and Edmeria sp. as shown in Table 1. Great
proportion of the study goats were with 90% severe
degree of infection whereas only small proportion were
with 6.7% moderate and 3.3% light degree of strongyle
type pretreatment EPG as shown in Fig. 1.

As shown in Fig. 1 and 2, there was inverse linear
relationship between both individual and mean EPG of
pretreatment faecal count and body condition score in
naturally infected study goats (Fig. 3).
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Table 1: Prevalence and mean FPG of gastrointestinal parasites from pretreatment samples of goats in Ziway

Strongyle Moriezia sp. Trichuris sp. Eimeriasp.
Treatment groups N (%) Mean EPG N (%) Mean EPG N (%9 Mean EPG N (%) Mean EPG
Albendazole 15 (100) 13900 5(33) 370 4027 150 12(80) ND
Tetramisale 15 (100) 13187 4024 313 5(3%) 200 13 (87 ND
Ivermectin 15(100) 12260 6 (40) 320 4027 113 13(87) ND
Control 15 (100) 12180 7 (53) 564 3200 350 10(67) ND
Total 60 (100) 12882 2237 368 16 (27) 203 48 (80) ND
N: No. of infected animals; EPG: Egg per Gram of feces; ND: Not Determined
601 EPG cate N
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Fig. 1. Degree of infection of study goats based EPG of
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1 y=_3005x+2.19
R*=0.354
E31e wam e o
2
8
gz- "»e e 0 ¢ o0
Q
B1l wm o wma o " e
A
c LI 1) | LI 1
1] 10000 20000 30000 40000 50060

Fig. 2. Linear correlation of body condition score with
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inverse relationship
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Fig. 3: Linear correlation of body condition score with
mean EPG count showing inverse relationship

Efficacy evaluation: Hvaluation of the efficacy of
anthelmintics under study revealed that both albendazole
and 1vermectin were 1 00% effective against strongyle type

faecal culture mndicated significantly (p<0.05) higher
proportions of Haemonchus sp. than the other nematodes
like Qesophagostomum and Trichostrongylus sp. as
shown in Table 3.

Whereas only Haemonchus sp. larvae were 1dentified
from post treatment faecal cultures in goats treated with
tetramisole (Table 4). The overall prevalence of strongyle
type nematodes, Moniezia, Trichuris and Eimeria sp. in
the pretreatment faecal samples from naturally infected
study goats is very high.

This is due to uniformly young age of 5-6 months of
study goats that are managed under extensive system
with lngh stocking density, madequate nutrition and poor
veterinary services condition in the rift valley parts of
Ethiopia. For similar reasons, majority of these study
goats were with severe degree of infection by strongyle
type gastrointestinal nematodes. This observation agrees
with previous researchers of Debela (2002), Kumsa and
Wossene (2006b), and Abebe (2009) and
Thomas et al. (2007).

The observation of mnverse relationship between the
body condition score and EPG of pretreatment faecal
samples in naturally infected study goats suggests
gastrointestinal nematodes are responsible for sigmificant
impediments to growth and performance of young
growing small ruminants as described by Stear et al
(2000) and Magona and Musisi (2002).

The questionnaire swrvey confirmed the widely
believed thought of professional that benzimidazoles are
the most widely used anthelmintic family followed by the
imidazothiazoles in the study area. Tt also indicated that
the macrocyclic lactone family 1s used only by
wnstitutional farms who keep ammals under intensive
management system. It also revealed that farmers in
the study area perform several practices that may be

Kumsa
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Table 2: Results of FECRT against GIT parasites of the study goats in Ziway, southern Oromia

Strongyle Moniezia sp. Trichuris sp.
No.

Treatment groups animals N (%) Mean EPG ~ FECRT* N (%) Mean EPG ~ FECRT N (%) Mean EPG~ FECRT
Albendazole 15 0 0 100%% 2 (14) 250 62% 0 0 100%0
Tetramisole 15 4 (29) 1100 90.1%* 4 (29) 413 38% 1(7 150 63%
Ivermectin 15 0 0 100%% 5(36) 370 44% 0 0 100%0
Control 15 15 (100) 11250 7(58) 664 - 37 400 - -
Total 60 16 (29) 8713 18(33) 480 4(5 338 - -
N: No. of positive cases, FECRT: Fecal Egg Count Reduction Test
Table 3: Genera of nematodes identified from pretreatment coprocultures of the study goats

Genera of nematodes in percentage
Groups Haem Oeso Trich Telado Buno Chab S papiflosus
Control 54.6 17.0 16.0 5.00 31 31 1.2
ABZ 49.3 20.4 16.8 7.20 3.0 2.9 0.4
TT™ 54.5 12.8 14.0 10.2 2.5 4.3 1.7
IVM 43.5 20.2 15.2 12.1 3.0 4.0 2.0

ABZ = Albendazole; TTM = Tetramisole; TVM= Tvermectin; Haem = Haemonchus sp.; Qeso = Oesophagostomum sp.; Trich = Trichostrongyluy sp.; Telado
= Teladorsagia sp.; Chab = Chabertia sp., S papillosus = Strongvicides papillosus

Table 4: Genera of nematodes identified from post-treatment coprocultures of the study goats

Genera of nematodes in percentage

Groups Haem Oeso Trich Telado Buno Chab S papillosus
Control 552 18 15 5.8 2 3 1

ABZ NL NL NL NL NL NL NL
TTM 100 NL NL NL NL NL NL
IVM NL NL NL NL NL NL NL

ABZ = Albendazole, TTM = Tetramisole; IVM = Ivermectin, Haem = Haemonchus sp.; Oeso = Oesophagostomum sp.; Trich = Trichostrongylus sp.; Telado
= Teladorsagia sp.; Chab = Chabertia sp.; S papillosus = Strongyloides papillosus, NI =No Larvae

responsible in lowering the efficacy of anthelmintics that
agrees with many earlier studies conducted elsewhere in
the world (Arece et al., 2004; Chandrawathani et al.,
2004).

Studies on efficacy of anthelmintic drugs are useful
to establish and maintain effective and sustainable control
strategic agamst helminthes of Livestock, especially for
small ruminants.

Efficacy evaluations of the anthelmintics carried out
and interpreted as per the WAAVP recommendations
provided evidence of susceptibility of strongyle type
nematodes to both albendazole and ivermectin hence to
benzimidazoles and macrocyclic lactone families. This
finding concurs with pervious studies conducted on small
ruminants maintained under extensive type of production
by resource poor smallholders in some parts of Ethiopia
(Kumsa and Wossene, 2006b; Sissay et al., 2006a, b) and
with other studies in different parts of the world
(Arece et al., 2004; Saddiqi ef al., 2006).

Even though the munber of positive goats was very
small to provide conclusive results all the evaluated
anthelmintics were inefficacious the goat tapeworm
(Moniezia sp.) concurring with the observations of
Kates et al. (1971). The lower efficacy m teramisole
against nematodes of rift valley goats in this study might
be caused several factors like poor quality drugs of low
price, continuous under dosages treatments at the sheep

dose rate by farmers due to low bicavailability in goats,
misuse and inappropriate treatment by owners. Similar
factors have already been reported to contribute to lower
efficacy (Chandrawethani et al, 2004; Hussein et al.,
1999; Saddiqi et al., 2006; Saeed et al, 2007). The
observation of predominance of L, of Haemonchus sp.
from pretreatment coprocultures 1s consistent with the
previous reports of (Kumsa and Wossene, 2006a; Kumsa
and Abebe, 2009, Sissay et al, 2006a; Sissay ef al.,
2007).

Likewise, L, of Haemonchus sp. was the only
infective larvae identified from coprocultured faeces after
treatment with tetramisole. This finding supports the
results of most previous studies that reported association
of Haemonchus sp. with reduced efficacy of anthelmintics
due to greater ecological and biclogical plasticity of this
parasite (Alvarez-Sanchez et al, 2006, Domy et al.,
1994, Kates et al, 1971, Saddiqi et al, 2006,
Sissay et al., 2006a, b).

CONCLUSION

In this study the results of the cumrent study
revealed that gastrointestinal strongyle type nematodes
of goats of the study area are susceptible to
benzimidazoles and macrocyclic lactone families. On the
other hand, tetramisole showed lower efficacy, especially
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against Haemonchus sp. in goats of the study area.
However, many factors like use of diugs from black
market, under dosage, misuse and inappropriate
treatments may all hasten failure in efficacy of currently
efficacious anthelmintics. As a result to maintain and
prolong, the lifespan of the efficacy of available drugs
farmers should be educated by proper veterinary
extension about the importance of correct use of
anthelmintics, annual rotations anthelmintic group and
avoiding all factors that favor reduction in efficacy
leading to anthelmintic resistance.

RECOMMENDATIONS

Tt is recommended that farmers and veterinary
professionals should start to consider the inefficacy of
anthelmintics as a serious problem and the routine
diagnosis  infections by  helminths should be
complemented by efficacy evaluation techniques. Large
scale studies, however are needed to assess the status of
efficacy of the widely used anthelmintics in different
agroecology, species of animals and management systems
with economic impact of the problem.
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