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Abstract

This study aimed to evaluate the efficacy of ivermectin, fenbendazole and albendazole against gastrointestinal nematodes in naturally
infected goats of government goat development farm, Sylhet, Bangladesh. The study included 50 black Bengal breed of which 30 were
naturally infected and randomly selected 20 on the basis of their weight and egg count. Twenty black Bengal goats of 13-15 month old
irrespective of sex infested with gastrointestinal nematodes were selected for this experiment and randomly divided into four equal
groups (group A, B, C and D) where each group consisted of 5 goats and goats of group D were kept as control group. One injectable
ivermectin (200 pgkg-1 body weight, S/C) preparations (Techno Drugs, Limited, Bangladesh) and two solid fenbendazole, albendazole
(7.5 mgkg-1 body weight, orally) preparations (Techno Drugs, Limited and Square Pharmaceuticals Ltd, Bangladesh) were used for posi-
tive control of gastrointestinal nematodes as group A, B and C. Goats of group D was kept as control without giving any treatment. Be-
fore trials (day 0), total egg count, blood samples and initial body weight were recorded. During the study period the fecal and blood
samples were collected directly from rectum and examined on 7", 14™ 21% and 28" day using McMaster fecal egg counting method.
Body weight was recorded on day 28 following the treatments. The therapeutic efficacy was evaluated through determination of parasitic
prevalence, body weight gain/loss and hematological findings. Pre and post-treatment EPG (eggs per gram) values were recorded, and
efficacies compared. The results showed that the efficacy of ivermectin was 100%, followed by fenbendazole 95.33% and albendazole
90.11%. The observed differences in efficacy between these three brands of anthelmintics were most likely due to variations either in
quality or the administered doses. The body weight of the treated animals was slightly increased, which were significant (p<0.05). After
treatment with ivermectin, fenbendazole and albendazole, Total Erythrocyte Count (TEC), Hemoglobin (Hb) content and Packed Cell
Volume (PCV) were increased significantly (p<0.01 and p>0.05) in goats but Erythrocyte Sedimentation Rate (ESR) and Total Leuko-
cyte Count (TLC) were decreased significantly (p<0.05 and p>0.01) in all treated goat and body weight was increased significantly
(p<0.01) on day 28. The farm management practices along with results of the present study revealed the efficacy of multiple anthelmin-
tics against gastrointestinal nematodiasis in goat. Additional detailed studies are required to clarify the current status of the efficacy of the
anthelmintics widely used in different agro ecologies, animal species and livestock management systems in Bangladesh.
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1. Introduction backbone of agriculture in Bangladesh BBS (1998). Among live-

stock, the population in Bangladesh is currently estimated to com-

Goats are reared mainly in the rural areas of Bangladesh. The
climatic condition of Bangladesh is favorable to the ecological
conditions suitable for parasites of which the helminth parasite
predominates. The gastrointestinal nematodiasis causes great eco-
nomic losses in the form of mortality, stunted growth, weight loss,
decreased milk and meat production and market value of the living
animals Islam (1985). The incidence of gastrointestinal nematodes
in goats and sheep in Mymensingh was reported by Haq and
Shaikh (1968). Modern anthelmintics such as Benzimidazoles like
albendazole and fenbendazole are widely used in Bangladesh and
very recently ivermectin is being used sporadically. Most of the
anthelmintics used in this country are being imported and there is
no data available about efficacy, safety, toxicity and dose regime
in livestock in Bangladesh. Goats play a vital role within the sub-
sistence economy of small holders in Bangladesh. Agriculture is
the economic backbone of Bangladesh and approximately 80%
people depend on it directly or indirectly for their subsistence. The
livestock is an important sub-sector which is considered to be the

prise 20.75 million goats DLS (2007). Gastrointestinal parasites
pose the greatest challenge to goat health and production in humid
areas Perry et al. (2002) and Sahlu et al. (2009). The prevalence of
anthelmintics resistance is a serious constraint to goat production
globally Howell et al. (2008); Jackson and Coop (2000); Kaplan et
al. (2004). The use of sustainable, integrated parasite control sys-
tems, using scientifically proven non chemical methods and lim-
ited use of drugs are being considered to ensure animal health and
food-safety Waller (2006).The The present investigation was
aimed to evaluate the comparative efficacy of modern anthelmin-
tics Almex-Vet (Albendazole), Peraclear (Fenbendazole) and
Vermic injection (lvermectin) against gastrointestinal nematodi-
asis in goats based on EPG count and their effects on hematologi-
cal parameters like TEC, Hb, PCV, ESR, TLC and body weight
gain/loss were included in this investigation.
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2. Materials and methods

The experiment was conducted in the Department of Pharmacolo-
gy and Toxicology, Sylhet Agricultural University, Sylhet and
Sylhet Government Goat Development farm, Sylhet. Bangladesh
was selected in this study. The research was carried out during the
period of January to June, 2013. The following procedures were
adopted for performing the experiment. Twenty black Bengal
goats of 13-15 months old are selected within the randomly sam-
pling goats which were severely infected with gastrointestinal
nematodiasis irrespective of the species of parasites involved.
These twenty goats were randomly divided among four groups
each comprising of five goats and marked as A, B, C and D.

Blood and fecal samples were collected from each black Bengal
goat and after prescribing a proper identification tag it and were
immediately brought to the Pharmacology and Toxicology Labor-
atory, Sylhet, Bangladesh for fecal examination. Weekly EPG
count was done on day 7™, 14" 21% and 28" post treatment by
McMaster egg counting technique. McMaster fecal egg count
method described by Gordong and Whitlock (1939) was used.
With sterile syringe and needle maintaining aseptic condition, 5
ml of blood sample was collected from jugular vein of each black
Bengal goat and kept in vials containing anticoagulant (sodium-
EDTA) and this was done on day of 0, 7", 14™ 21% and 28" dur-
ing experimental period. The hematological parameters were ex-
amined at the laboratory of the Department of Pharmacology and
Toxicology, Sylhet, Bangladesh. Live weight gain of each group
on recorded on day 0 and 28 using digital weight balance.

Goats of group A were treated with Vermic injection (Ivermectin
1%, Techno Drugs, Ltd., Bangladesh) subcutaneously at the dose
rate of 200ugkg-1 body weight, group B was treated with tablet
Peraclear (Fenbendazole, Techno Drugs, Ltd., Bangladesh) orally
at the dose rate of 7.5 mgkg-1 body weight. Group C was treated
with tablet Almex-Vet (Albendazole, Square Pharmaceuticals
Ltd., Bangladesh) orally at the dose rate of 7.5 mgkg-1 body
weight and goats of group D served as untreated control.

All the goats of treated and control groups were closely observed
for 28 days after treatment. The fecal samples were collected from
the treated and control groups of goats on 7™, 14™ 21% and 28"
day of treatment to investigate the fecal egg count. The blood

samples were collected from the treated and untreated control
groups on the day ‘28’ of treatment and hematological parameters,
TEC, Hb, PCV, ESR and TLC were determined as per method by
Coffin (1995). All the data were statistically analyzed by the com-
puter using statistical package programmed MSTAT-C developed
by Russel (1996) and following the standard methods by Snedecor
and Cochran (1967). The eggs of parasites were identified on the
basis of morphological characteristics as described by Soulshy
(1986) and then counted.

3. Results

In this study the goats of group A were treated with Vermic injec-
tion (injectable Ivermectin) at the dose rate of 200ugkg-1 body
weight subcutaneously and the rate of reduction of EPG was 100%
on the 28" day. This result is in agreement with the earlier re-
searchers. The goats of group B were treated with tablet Peraclear
(Fenbendazole) at the dose rate of 7.5 mgkg-1 body weight orally
and the rate of reduction on EPG on the 28" day was 95.33%. This
result was found by earlier workers Beck et al. (1971); Sharma
and Jagadish (1991); Prodhan et al. (1993); Thejeomooethy et al.
(1995); Vesconcelos et al. (1995) and Williams and Broussared
(1995). The goats of group C were treated with tablet Almex-Vet
(Albendazole) at the dose rate of 7.5 mgkg-1 body weight orally
and the rate of reduction in EPG on the 28" day was 90.11% (Ta-
ble 1).

Guha et al. (1996) stated that Almex-Vet at the dose rate of 3.5
mgkg-1 body weight was 100% effective against gastrointestinal
nematodiasis in naturally infected goats. In untreated naturally
parasitized control group D the mean EPG was 911.00 + 7.29 at
‘0> day and at 7™, 14" 21% and 28" days were 930.00 + 9.13,
950.00 + 8.98, 970.00 + 8.98 and 995.00 + 5.40 and the rate of
infection was increased. During the study of hematological pa-
rameters it was found that after treatment with Vermic (injectable
formulation), Peraclear (Fenbendazole) and Almex-Vet (Albend-
azole) TEC, Hb and PCV were significantly (p<0.01 and p>0.05)
increased and on the other hand, ESR was decreased up to 100%
in treated groups (Table 2).

Table 1: Effects of different anthelmintics on egg count (EPG) in goats

Pre-treatment

Groups Treatment

Post-treatment

% Reduction at day

Day 0 Day 7 Day 14 Day 21 Day 28
815.00
GA Inj. Vermic® + 0 0 0 0 100
10.22
750.00 }.40.00 }.00.00 E0.00 35.00
GB Peraclear® + I % = + 95.33
209 4.25%* 2.51%* 5.61%* A
708.00 }.71.00 }.33.00 106.00 70.00
GC Almex- vet® + = = = + 90.11
2 5.41%* 6.63** 5.46%* S
911.00 930.00 950.00 970.00 995.00
GD Control group + + + + +
7.29 9.13** 8.98** 8.98** 5.40**
** = Significant at 1 percent level (p<0.01)
Table 2: Hematological findings of control and study groups at day 28 post treatment
Pre-treatment Post-treatment
Groups Treatment Day 0 Day 28
TEC Hb PCV ESR TLC TEC Hb PCV ESR TLC
8.16 7.94 27.76 0.12 8.12 1311 10.21 30.02 7.92
GA Inj. Vermic® & & i & i EH = = 0 &
0.10 0.09 0.12 0.01 0.04 0.12** 0.07** 0.08* 0.06**
8.18 8.33 28.07 0.10 8.12 12.27 10.06 30.16 7.96
GB Peraclear® + + + + + + + + 0 +
0.12 0.08 0.12 0.01 0.06 0.12** 0.13** 0.06* 0.07**
8.25 8.34 28.00 0.11 8.24 12.11 10.16 29.32 8.06
GC Almex-vet® + + + + + + + + 0 +
0.14 0.16 0.10 0.01 0.06 0.06** 0.13** 0.13* 0.04**
8.20 8.91 27.96 0.11 7.29 7.48 7.93 26.90 0.19 8.22
GD Control group + + + + + + + = = 45
0.12 0.15 0.08 0.01 0.12 0.15** 0.06** 0.10* 0.01 0.07**

TEC = Total erythrocytes count; Hb = Hemoglobin; PCV = Packed cell volume; ESR = Erythrocyte Sedimentation Rate; TLC = Total leukocyte count;

SE = Standard Error

** = Significant at 1 percent level (p<0.01); * = Significant at 5 percent level (p<0.05)
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The live weight gain of goats in group A, group B, group C rec-
orded at ‘0’ day and 28" day and the percentage of improvement
of body weight in kilogram were 2.04%, 0.96% and 6.40% respec-
tively and in control group it was reduced by 0.00% (Table 3).

Table 3: Body weight (Kg) gain/loss (comparative efficacy) of goat in
various treatment days

Pre- treatment Post-treatment

Bodyweight

Groups  Treatment Day0 Dayj2s of individu- I\glean
Body weight Body weight % al goat (kg) (%)
(kg) (kg) change
14.38 14.68

GA Inj. Vermic® 45 45 2.04 +3.20 +2.64
0.16 0.14*
14.44 14.58

GB Peraclear® + + 0.96 +2.80 +2.46
0.14 0.18*
14.34 15.32

GC Almex- vet® + + 6.40 +3.60 +3.04
0.09 0.40*
14.30 14.30

GD Control group R R 0.00 -1.60 -1.35
0.05 0.03*

* = Significant at 5 percent level (p<0.05)

4. Discussion

Effects of various anthelmintics in same individual were different
during parasitic infestations. It occurred due to the potency of
different anthelmintic against gastrointestinal nematodiasis in
goats. Islam et al. (1994) reported the 100% efficacy of lvermectin
(pour on formulation) against gastrointestinal nematodes in cattle
at the dose rate of 500ugkg-1 body weight. Ponikarov (1989) re-
ported 100% efficacy of lvomec-F (Ivermectin) at the dose rate of
1mgkg-1 body weight when given as a subcutaneous injection
against gastrointestinal nematodes. Shastri (1989) reported 97.5%
and 93.3% efficacy of Ivermectin against gastrointestinal nema-
todes in goats. Baggherwal et al. (1991) observed 100% efficacy
of Ivermectin against naturally acquired nematodiasis in goats
with a single subcutaneous injection of 0.2 mgkg-1 body weight.
Mukherjee et al. (1994) reported 100% efficacy of Ivermectin
against all types of nematodes (Trichostrongylus spp, Strongylus
spp, Trichuris spp and Nematodirus spp) in goat during a compar-
ative study of three anthelmintics in Cashmere. Docastro and Co-
cuzza (1995) reported that ivermectin was highly effective at the
dose rate of 200ugkg-1 body weight against gastrointestinal nema-
todiasis in goats. Yadav et al. (1996) observed 99-100% efficacy
of Ivermectin against gastrointestinal nematodes in sheep and goat
at the dose rate of 0.2 mgkg-1 body weight. Haq et al. (1984) re-
ported that fenbendazole at the dose rate of 5 mgkg-1 body weight
was 100% effective in goats naturally infected with various gas-
trointestinal nematodes. Rahmatulla et al. (1985) reported that
fenbendazole at the dose rate of five mgkg-1 body weight on goats
was 100% effective after five days of treatment. Chand-Thakuri et
al. (1994) found that fenbendazole at the dose rate of 10 mgkg-1
body weight was 100%, 100% and 33% effective against Tricho-
strongylus, Strongyloides and Trichuris respectively. The findings
of the present study are more or less similar to the earlier re-
searchers. Pomroy et al. (1988) reported that Almex-Vet either at
the dose rate of 3.8 mgkg-1 repeated after 24 hours or as a single-
dose rate of 7.6 mgkg-1 body weight was >99% effective in natu-
rally infected Angora- X goats. Guha and Banerjee (1987) indicat-
ed that albendazole at the dose rate of 3.5 mgkg-1 body weights
on goats showed 100% effect. Findings of the present study rea-
sonably agreed with the findings of the above mentioned authors.
TLC was decreased significantly (p<0.01) in all treated goats, and
body weight increased significantly (p<0.05). These findings are
in agreement with the other researchers. It was seen that TEC. Hb
and PCV were increased and on the other hand. ESR and TLC
values were decreased on post treatment days. The body weight
was increased significantly (p<0.05) after Vermic, Peraclear and
Almex-Vet treatment in group A, B and C respectively. These
findings are more or less similar to the findings of Pandit et al.
(2009). Thedford et al. (1990) studied the increased PCV of treat-
ed animals on days 28 and post treatment compared to treated

animals on day ‘0’ and control on day 28. The mean value of Hb,
PCV and TEC were decreased and ESR, TLC values were in-
creased in untreated naturally parasitized control group. This study
indicated that Vermic (injectable Ivermectin) is a more effective
drug against gastrointestinal nematodiasis in goats than that of
Almex-Vet (Albendazole) and Peraclear (Fenbendazole).

5. Conclusion

The findings of the present study reveal that Haemonchus spp,
Trichostrongylus spp, Cooperia spp, Oesophagostomum spp, Tri-
churis spp, Strongyloides spp and mixed infections are prevalent
in Bangladesh. Ivermectin (Vermic, injectable formulation), Fen-
bendazole (Peraclear) and Albendazole (Almex-Vet) are effective
in the reduction of EPG of gastrointestinal nematodes. This study
indicated that Vermic (lvermectin) is highly effective on egg
count (EPG) and hematological parameters (TEC, Hb, PCV, ESR
and TLC) in gastrointestinal nematodiasis in goats than that of
Almex-Vet (Albendazole) and Peraclear (Fenbendazole) during
the experiment. These three anthelmintics have wide therapeutic
index and are capable of killing or inhibiting egg production of
gastrointestinal nematodes. The findings of the present study may
help the future researchers to explore the details pharmacokinetic
and toxic effects, for wide therapeutic uses in Bangladesh for the
treatment and control of parasitic infection in goat. Further studies
are required to clarify the efficacy of the anthelmintics widely
used in different agro ecologies, animal species and livestock
management systems in Bangladesh. From these research find-
ings, the veterinarian may use the specific anthelmintics for gas-
trointestinal nematodiasis in goats. Further studies on anthelmin-
tics pharmacokinetic and toxicity would be helpful.
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