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ABSTRACT

Background: This study aimed to evaluate the efficacy of fenbendazole and piperazine citrate against ascariasis in naturally
infected calves of Sylhet Dairy Farm, Sylhet, Bangladesh. The study included 84 calves of which 40 were naturally infected and
randomly selected 20 on the basis of their weight and egg count. Twenty calves of 1-8 month old irrespective of sex infested with
ascariasis were selected for this experiment and randomly divided into four equal groups (group A, B, C and D) where each group
consisted of 5 calves and calves of group D were kept as control group. Two fenbendazole (7.5 mg kg™ b.wt., orally) preparations
(Globe Pharmaceuticals Ltd. and Techno drugs Ltd., Bangladesh) and piperazine citrate (220 mg kg™' b.wt., orally) preparations
(Ethical drugs Ltd., Bangladesh) were used for positive control of ascariasis as group A, B and C. Calves of group D was kept as
control without giving any treatment. Objective: The present investigation was aimed to evaluate the effects of modern
anthelmintics Fenvet® (Fenbendazole), Peraclear® (Fenbendazole) and Therazin® (Piperazine citrate) against ascariasis in calves
irrespective to the species involved and their effects on the basis of EPG (eggs per gram) count, body weight of calves and
hematological parameters like Total Erythrocyte Count (TEC), Hemoglobin (Hb%), Packed Cell Volume (PCV), Erythrocyte
Sedimentation Rate (ESR) and Total Leukocyte Count (TLC) were also included in this investigation. Results: Before 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 on 7th, 14th, 21st and 28th day and examined using McMaster fecal egg counting method.
Body weights were recorded on day 0 and day 28 following the treatments. The results of the comparative efficacies of different
anthelmintic of fenbendazole were 95.50 and 95.58%, followed by piperazine citrate 97.27%, respectively. McMaster fecal egg
counting method discloses the percentage of prevalence of ascariasis 35.71% (1-2 months), 24.00% (3-4 months), 21.74%
(5-6 months) and 18.18% (7-8 months), respectively. After treatment with fenbendazole and piperazine citrate, Total Erythrocyte
Count (TEC), Hemoglobin (Hb) content and Packed Cell Volume (PCV) were increased significantly (p<0.01 and p>0.05) in
calves but Erythrocyte Sedimentation Rate (ESR) and Total Leukocyte Count (TLC) were decreased significantly (p<0.05 and
p>0.01) in all treated calves 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 efticacy of multiple anthelmintic against gastrointestinal nematodes in calves.
Additional detailed studies are required to clarify the current status of the efficacy of the anthelmintic widely used in different agro
ecologies, animal species and livestock management systems in Bangladesh.
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INTRODUCTION people rear indigenous cattle. The livestock is an

Bangladesh is an agro-economy based developing  important sub-sector which is considered to be the
countries of the world, where more than 80% rural  packbone of agriculture in Bangladesh' and

approximately 80% people depend on it directly or
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the mixed farming system practiced and this sector
provides a greater contribution in Bangladesh. Amongall
agricultural activities, cattle farming occupy large area
and play a vital role in the national economy. The
contribution of agricultural sector on the gross domestic
product (GDP) is 20.16%> The total contribution of
animal farming sector in Bangladesh to Gross Domestic
Products (GDP) is approximately 3.02%” and livestock
sector contributing about 2.67% GDP” The livestock
population in Bangladesh is currently estimated to
comprise 26.828 million cattle, 0.544 million buftfalo,
16.242 million goat and 1.221 million sheep* which plays
an important role in the rural economy” Ruminants
constitute the major portion of livestock, which are used
for draft purpose, meat, milk and also important for
good quality leather and a source of income to farmers.
The agro-ecological and geo-climatic condition of
Bangladesh is favorable conditions for parasites of which
the helminth parasite predominates. It depends upon
directly or indirectly on several interacting factors, which
include climate, weathers, management, age, hereditary
and physiological state of the health of the host.
Parasitism has been considered as one of the major
constraints of livestock production®. Despite the special
empbhasis on the rearing ruminants, the development of
the industry in Bangladesh is seriously threatened. It is
thought to be one of the major constraints that hinder
the development of livestock population’. The cattle
farming are facing various constraints in Bangladesh and
parasitic diseases are the most common among the
problems and causes great economic loss to dairy
industry by way of retarded growth and
productivity®”'* " throughout the world due to impacts
on economy also'” and market value of the living
animals” with a high rate of anthelmintic resistance
prevalence' " and increased susceptibility of animals to
other infections'®. The infection causes productivity
losses through reduced feed intake and decreased
efficiency in feed utilization due to subclinical or chronic
infections thatare responsible for economic losses'”. The
cattle kept at high level of nutrition and in better
management yet declined their health and
productivity, due to their regular infestation with
gastrointestinal parasites. Asian development Bank'™
estimated that the loss of animal production due to
parasitic diseases was 50% in Bangladesh. Parasitism, the
problems are often neglected and overlooked as majority
of the infected animals show a number of little obvious
clinical signs during their productive life and their effects
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are gradual and chronic". Among the parasitic diseases
ascariasis is a serious problem in the new born calves.
The calves get infection directly from the mother by
both prenatal and transmammary infection and causes
serious health hazards and a high percentage of calf
mortality”. It is assumed that ascariasis is the major
impediment for growth and development of cattle in
Bangladesh. The use of sustainable, integrated parasite
control systems, using scientifically proven non-
chemical methods and limited use of drugs is being
considered to ensure animal health and food safety”'. We
can prevent and control the parasitic diseases by using a
routine prophylactic anthelmintics measurement. The
present investigation was aimed to evaluate the effects of
modern anthelmintics Fenvet® (Fenbendazole),
Peraclear® (Fenbendazole) and Therazin® (Piperazine
citrate) against ascariasis in calves irrespective to the
species involved and their effects on the basis of EPG
(eggs per gram) count, body weight of calves and
hematological parameters like Total Erythrocyte Count
(TEC), Hemoglobin (Hb%), Packed Cell Volume
(PCV), Erythrocyte Sedimentation Rate (ESR) and Total
Leukocyte Count (TLC) were also included in this
investigation.

MATERIALS AND METHODS

Study placement and duration: The experiment was
conducted in the Department of Physiology and
Pharmacology, Faculty of Veterinary and Animal
Science, Sylhet Agricultural University and Government
Dairy Farm, Sylhet was selected for this study. The
research was carried out during the period of September
to December, 2010.

Allotment of trial: The following procedures were
adopted for performing the experiment. The study
included 84 calves of which 40 were infected and
randomly selected 20 on the basis of their weight and egg
count. Twenty calves of 1-8 months old are selected
within the randomly sampling calves which were
severely infected with ascariasis irrespective of the
species of parasites involved. These twenty calves were
randomly divided into four groups each comprising of
five calves and marked as A, B, C and D. Calves of group
A were treated with Fenvet® (Fenbendazole 250 mg,
Globe Pharmaceuticals Ltd., Bangladesh) orally at the
dose rate of 7.5 mg kg~' b.wt., group B were treated
with Peraclear® (Fenbendazole 250 mg, Techno
drugs Ltd., Bangladesh) orally at the dose rate of
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7.5 mg kg™ b.wt., group C were treated with Therazin®
(Piperazine citrate 100 g, Ethical drugs Ltd., Bangladesh)
orally at the dose rate of 220 mg kg™' b.wt. and calves of
group D served as untreated control.

EPG (eggs per gram) count: Weekly EPG (eggs per
gram) count was done on day 7th, 14th, 21st, 28th post
treatment by McMaster egg counting technique.
McMaster fecal egg count method described by* was
used.

Hematological studies: Blood samples were collected
from each calf and after prescribing a proper
identification tag it and were immediately brought to the
Physiology and Pharmacology Laboratory, Sylhet,
Bangladesh for fecal examination. For the hematological
examination, blood was collected with sterile syringe
and needle maintaining aseptic condition, 5 mL of
blood sample was collected from jugular vein of
cach calf and kept in vials containing anticoagulant
(sodium-EDTA) and this was done on day of 0, 7th,
14th, 21st and 28th during experimental period. The
hematological parameters were examined in the
laboratory of the Department of Physiology and
Pharmacology, Sylhet, Bangladesh. The  body
weights of all experimental cattle were taken on day "0"
and 28th day of experiment. The body weight of each
cattle was measured as per method cited by”. Body
weight = Length X (Girth)’/300x2.2 kg Here;
Length = Length from the point of shoulder to the
buttock in inches. Girth was also measured in inches at
the point of xiphoid cartilage. All the calves 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 calves on 7th, 14th,
21stand 28th 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™.

Statistical analysis: All the data were statistically
analyzed by the computer using statistical package
programmed MSTAT-C developed by” and following
the standard methods by” and student “T” test”. The
eggs of parasites were identified on the basis of
morphological characteristics as described by” and
then counted. The percentage of reduction of EPG
(eggs per gram) was calculated as N1-N2/N1x100;
N1 = Number at day “0”; N2 = Number on next
counting day. The body weight, hematological
parameters and total egg count of ascariasis were
recorded prior to administration of drugs.

RESULTS AND DISCUSSION

Effects of fenbendazole and piperazine citrate on
egg count EPG (eggs per gram) in calves: The
results of the effects of fenbendazole and piperazine
citrate based on fecal egg counts reduction on naturally
infested calves are presented in Table 1. In the
treatment group A were treated with Fenvet®
(Fenbendazole 250 mg, Globe Pharmaceuticals Ltd.,
Bangladesh) orally at the dose rate of 7.5 mg kg™' b.wt.
The mean EPG (eggs per gram) count before treatment
800.00x70.71 and after treatment mean EPG (eggs per
gram) on 7th, 14th, 21st and 28th day were
384.00£33.25, 190.00=16.04, 116.00£8.86 and
36.00+£44.30, respectively. The rate of reduction of
mean EPG (eggs per gram) on 7th, 14th, 21st and
28th day after treatment were 52.00, 76.25, 85.50 and
95.50%, respectively. These findings are in agreement
with the earlier workers. Gautam et al.*found that
fenbendazole at the dose rate of 7.5 mg kg™' b.wt. and
10 mg kg™' b.wt., on calves found 100% effective

Table 1: Effects of fenbendazole and piperazine citrate on egg count EPG (eggs per gram) against ascariasis in calves

Post-treatment

Pre-treatment 0 (day) 7 (day) 14 (day) 21 (day) 28 (day)
Groups and
treatment Mean=*SE Mean=SE %  Mean=*SE % Mean=*SE % Mean=*SE %
G,
Fenvet® 800.00+70.71 384.00£33.25*%* 52.00 190.00x16.04** 76.25 116.00£8.86** 85.50 36.00%44.30** 95.50
Gy
Peraclear® 770.00+51.47 367.00£23.85%*% 52.34 185.00+6.52**  75.97 121.00%6.78*%* 84.29 34.00%=2.21** 9558
Ge
Therazin® 824.00+2.21 418.00£25.38** 49.27 224.00+12.08** 72.82 117.00£3.74** 85.80 39.00=0.24**  97.27
Gp
Control group 746.00£20.39 772.00£20.83** 337 800.00+18.17**  6.75 812.00+18.28** 8.13 826.00£18.60** 10.72

**: Significant at 1% level (p<0.01), values are Mean+SE
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at both doses levels. Prasad” stated that fenbendazole at
the dose rate of 10 mg kg~' b.wt., on calves were
found 96, 98 and 100% eftective, respectively. Haque®'
showed that fenbendazole at the dose rate of
75 mg kg' bwt, was 100% effective against
gastrointestinal nematodes in naturally parasitized calves
in Bangladesh. Miller ef al.”* showed that fenbendazole
at the dose rate of 5 mg kg™ b.wt., has reduction 100%
egg count in parasitized calves. Thejeomoorthy et al.*
recorded that fenbendazole at the dose rate of 5 mg kg™
b.wt., was 100% effective as tablet and 97.9% as a drench.
Magbool et al.** reported that fenbendazole at the dose
rate of 7.5 mg kg~' b.wt. and the rate of reduction egg
count was 92.4%. Similar results have also been stated
by some researchers,” in sheep and” in buffaloes. It
seems that a few works was carried out previously to
determine the efficacy of these anthelmintics in
Bangladesh. It occurred due to the potency of different
anthelmintic against gastrointestinal nematodiasis in
calves.

In treatment group B were treated with Peraclear®”
(Fenbendazole 250 mg, Techno drugs Ltd., Bangladesh)
orally at the dose rate of 7.5 mgkg™' bwt. The
pre-treatment mean EPG (eggs per gram) count was
770.00£51.47 and the post-treatment mean EPG
(eggs per gram) count values at 7th, 14th, 21st and 28th
day were 367.00+23.85, 185.00+6.52, 121.00%6.78 and
34.00%2.21, respectively. The rate of reductions were
significantly increased to the extent of mean EPG
(eggs per gram) on 7th, 14th, 21st and 28th day after
treatment were 5234, 75.97, 84.29 and 95.58%,
respectively. The findings of the present study are
more or less similar to the earlier researchers.
Sinhaetal.”’ studied that 99.68% efficacy of fenbendazole
against ascariasis in calves. Bagherwal™ examined 100%
efficacy against Toxocara vitulorum in buffalo calves.
Williams and Broussared™ reported 100% efficacy of
fenbendazole against gastrointestinal nematodes in
calves. Thejeomoorthy et al.” reported 100% and 97.9%
efficacy against gastrointestinal nematodes infection in
calves. Magbool et al.** showed 72-92.4% efficacy against
ascariasis in buffalo calves. Quiroz-Romero and Mango-
Gonzalez" studied 82, 98, 96 and 93% fecal egg counts
reduction against gastrointestinal nematodes.

In treatment group C were treated with Therazin®
(Piperazine citrate 100 gm, Ethical drugs Ltd.,
Bangladesh) orally at the dose rate of 220 mg kg™ b.wt.
The pre-treatment mean EPG (eggs per gram) count was
824.00+2.21 and the post-treatment mean EPG
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(eggs per gram) count values at 7th, 14th, 21st and 28th
day were 418.00£25.38,224.00+12.08,117.00+3.74 and
39.00+0.24, respectively. The rate of reductions were
significantly increased to the extent of mean EPG (eggs
per gram) on 7th, 14th, 21st and 28th day after treatment
were 49.27,72.82, 85.80 and 97.27%, respectively. These
results are more or less similar to the earlier researchers.
Sinha et al.”’ studied 99.9% efficacy against ascariasis in
calves. Steffan et al.*' showed 99-100% efficacy against
ascariasis in calves. Roberts* studied 42% efficacy
against immature parasites in calves and 57% efticacy
against mature parasites in calves. Danek ef al.” recorded
that piperazine citrate was 100% effective against ascarid
worms in buftalo calves.

Mean body weight of untreated control group D
(day 0) EPG (eggs per gram) count was 746.00+2.39 and
on the EPG (eggs per gram) count values at 7th, 14th,
21st and 28th day were 772.00%20.83, 800.00+18.17,
812.00+18.28 and 826.00+18.60, respectively and the
rate of EPG (eggs per gram) count was increased. The
efficacies of the products were evaluated on the basis of
the percentage of reduction in mean egg count compared
to the mean egg count per gram of feces. A significant
(p<0.01) reduction of EPG count was found on 7th,
14th, 21st and 28th day of treated goat of group A, B and
C, respectively.

Effect of fenbendazole and piperazine citrate on
hematological parameters

Total Erythrocyte Count (TEC): The effects of
anthelmintics fenbendazole and piperazine citrate on
TEC of calves for 28 days at 7 days interval was shown in
(Table 2). The pre-treatment values of TEC (million/cu.
mm of blood) were 5.94%0.07, 6.06*x0.25 and
6.08+0.24 in the calves of group A, B and C,
respectively. On the 28th day of the post-treatment, the
mean values of TEC were increased up to 6.94+0.08,
6.84+0.04 and 6.99+0.18 in the calves of group A, B and
C, respectively. The mean value of TEC in control
group (group D) was 5.96+0.05 but the mean values of
TEC started to decrease on 28th day and recorded as
5.70%+0.12. The mean value of TEC was significantly
increased (p<0.01 and p>0.05) on 28th day of the
treatment of three anthelmintics. These results are more
or less similar with the earlier researchers of ' *# 4+

48,49 -

in calves.

Hemoglobin (Hb) concentration: The pre-treatment
values of Hb (g %) were 6.58+0.17, 7.98+0.42 and
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Table 2: Effects of fenbendazole and piperazine citrate on hematological parameters total erythrocyte count against ascariasis in calves

Post-treatment

Pre-treatment 0 (day) 7 (day) 14 (day) 21 (day) 28 (day)
Groups and
treatment Mean=SE Mean=SE % Mean=*SE % Mean=*SE % Mean=*SE %
G,
Fenvet® 5.94%0.07 6.30£0.16%* 0.61  6.38%0.18** 0.44  6.74x0.07%* 0.96  6.94x0.08**  0.46
Gy
Peraclear® 6.06x0.25 6.3420.09** 129 6.52%0.10%* 0.89  6.68+0.17** 273 6.84x0.04** 288
Gc
Therazin® 6.08%0.24 6.200.32%* 259 6.64x0.11%* 1.88  6.78x0.07** 1.78  6.99x0.18** 1.99
Gy,
Control group  5.96%0.05 5.98+0.30** 1.58  5.88%0.05** 4.67  5.82+0.04** 4.67  5.70x0.12%%  8.67
**: Significant at 1% level (p<0.01 and p>0.05), values are Mean=+SE
Table 3: Effects of fenbendazole and piperazine citrate on hematological parameters Hemoglobin (Hb %) against ascariasis in calves

Post-treatment

Pre-treatment 0 (day) 7 (day) 14 (day) 21 (day) 28 (day)
Groups and
treatment Mean=*SE Mean=*SE % Mean=+SE % Mean=+SE % Mean+SE %
G,
Fenvet® 6.58=0.17 7.60%0.14** 6.37  7.90x0.33** 8.48  890x0.42** 1149  9.70x0.04**  5.69
Gy
Peraclear® 7.98+0.42 8.400.40** 6.79  8.80x0.41** 289  9.10x043** 1487  956x029%* 21.99
Gc
Therazin® 8.30%0.46 8.600.48** 4.87  9.00=0.52** 578  9.20+0.48** 298  9.98+0.52**  3.89
Gy
Control group  7.90%+0.48 7.70£0.51*%*  -4.55  7.40%0.49** 4.53 7.20£0.43**  -956  7.00£0.47**  -6.78
*k: Significant at 1% level (p<0.01 and p>0.05), values are Mean=SE
Table 4: Effects of fenbendazole and piperazine citrate on hematological parameters packed cell volume against ascariasis in calves

Post-treatment

Pre-treatment 0 (day) 7 (day) 14 (day) 21 (day) 28 (day)
Groups and
treatment Mean=*SE Mean=SE % Mean=*SE % Mean=*SE % Mean=*SE %
G,
Fenvet® 32.00%0.70 32.50+0.50%* 346  32.90x0.53**  3.68 33.10£0.43**  3.69  33.90x0.43** 5.67
Gy
Peraclear® 32.40%0.58 32.70+0.49*%* 249  3320x0.34%*% 299 33.60£0.48** 278  33.90+0.43*%* 479
Gc
Therazin® 32.80+0.40 33.10£0.43** 349  33.60£0.43%*  3.87 34.20x0.37*%*  3.99  34.70x0.37** 7.09
Gy,
Control group  34.20x0.37 34.00+0.32%*  1.07  34.00x0.32**  1.89 34.000.32*%*  1.88  33.90x0.43**  2.35

**: Significant at 1% level (p<0.01 and p>0.05), values are Mean+SE

8.300.46 in the calves of group A, B and C, respectively
was shown in (Table 3). On the 28th day of the
post-treatment, the mean values of Hb (g %) were
increased up to 9.70=0.04, 9.56x0.29 and 9.98+0.52 n
the calves of group A, B and C, respectively. The mean
value of Hb (g %) in control group (group D) was
7.90+0.48 but the mean values of Hb (g %) started to
increase on 28" day and recorded as 7.00+0.47. The
mean value of Hb (g %) was significantly increased
(p<0.01and p>0.05) on 28th day of three anthelmintics
treatment. Similar results have also been stated with the
earlier researchers of * *# %351 ip calves.

Packed Cell Volume (PCV): The pre-treatment
values of PCV were 32.00%+0.70, 32.40+0.58 and
32.80+£0.40 in the calves of group A, B and C,
respectively was shown in (Table 4). On the 28th
day of the post-treatment, the mean values of PCV
were increased up to 33.90+0.43, 33.90%=0.43 and
34.70£0.37 in the calves of group A, B and C,
respectively. The mean value of PCV in control
group (group D) was 34.20%=0.37 but the mean
values of PCV started to increase on 28th day and
recorded as 33.90%£0.43. The mean value of PCV
was significantly increased (p<0.01 and p>0.05) on
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Table 5: Effects of fenbendazole and piperazine citrate on hematological parameters erythrocyte sedimentation rate (mm h-1) against ascariasis

in calves

Post-treatment

Pre-treatment 0 (day) 7 (day) 14 (day) 21 (day) 28 (day)
Groups and
treatment Mean=SE Mean=*SE % Mean=*SE % Mean=*SE % Mean=*SE %
G,
Fenvet® 0.08+0.02 0.06+0.02% 57.84 0.04+0.024*  87.43  0.02x0.02* 9543 0.01=0.01* 94.47
Gy
Peraclear® 0.12+0.04 0.08+0.02* 57.31 0.06+0.024*  89.35  0.04+0.02* 87.88  0.02+0.02* 9543
G
Therazin® 0.06+0.024 0.06x0.02* 64.53 0.04+0.02% 88.87  0.02+0.02* 9543  0.01%£0.010* 97.94
Gp
Control group  0.06=0.02 0.08=0.020% 46.66 0.10=0.00% 67.09  0.14=0.02*  84.07 0.18%0.02* 87.54

*: Significant at 5% level (p<0.05 and p>0.01), values are Mean+SE

Table 6: Effects of fenbendazole and piperazine citrate on hematological parameters total leukocyte count against ascariasis in calves

Post-treatment

Pre-treatment 0 (day) 7 (day) 14 (day) 21 (day) 28 (day)
Groups and
treatment Mean=*SE Mean=*SE % Mean=*SE % Mean=*SE % Mean=*SE %
G,
Fenvet® 7.86x0.11 7.83+0.20% 0.49 7.79£0.22% 0.65  7.60+0.23* 0.67 7.57x0.21*  0.87
Gy
Peraclear® 7.86x0.07 7.83+0.20* 4.59 7.68+0.33* 279 7.60£0.23* 312 7.56%0.20%  3.45
Gc
Therazin® 7.98+0.07 7.90x0.07* 1.78 7.80£0.12* 0.56  7.59x0.23* 035 7.55%0.15%  0.17
Gp
Control group ~ 7.80%0.10 7.90%+0.07* 0.49 7.98+0.07* 0.73  8.04*0.05* 0.79 8.08+0.86*  1.25

*: Significant at 5% level (p<0.05 and p>0.01), values are Mean=SE

28th day of three anthelmintics treatment. These
results have are more or less similar with the report
of* declined PCV value was observed in control group.
Similar results have also been stated by the earlier
workers of ** 3  in calves.

Erythrocyte Sedimentation Rate (ESR): The initial
control values of ESR (mm h™'") were 0.08+0.02,
0.12%0.04 and 0.06x0.024 in the calves of group A, B
and C, respectively was shown in (Table 5). On the 28th
day of the post-treatment, the mean values of ESR
(mm h™") were increased up to 0.01x£0.01, 0.020.02
and 0.01%0.010 in the calves of group A, B and C,
respectively. The mean value of ESR (mm h™') in
control group (group D) was 0.06%0.02 but the mean
values of ESR (mm h™") started to increase on 28th day
and recorded as 0.18+0.02. The mean value of ESR
(mm h™") was significantly decreased (p<0.05 and
p>0.01) on 28th days of treatment. This result is similar

45,47,52,53 -
to the reports of ®*>>> in calves.

Total Leukocyte Count (TLC): The pre-treatment
values of TLC were 7.86*0.11, 7.86+0.07 and

7.98%0.07 in the calves of group A, B and C, respectively
was shown in (Table 6). On the 28th day of the
post-treatment, the mean values of TLC were increased
up to 7.57%+0.21, 7.56%0.20 and 7.55%0.15 in the calves
of group A, B and C, respectively. The mean value of
TLC in control group (group D) was 7.80%0.10 but the
mean values of TLC started to increase on 28th day and
recorded as 8.08+0.86. The mean value of TLC was
significantly decreased (p<0.05 and p>0.01) on 28th
days of treatment. These present findings in agreement
of the works with **3%5%5%p calves.

Effects of fenbendazole and piperazine citrate on
body weight: The mean initial body weight on day ‘0’
of calves in group A, B and C were 42.20+2.46,
42.60+3.50 and 41.80%3.26 kg, respectively was shown
in (Table 7). On the 28th day of the post-treatment, the
mean values of body weight were increased up to
43.30%+1.79,43.60+1.03 and 44.80+3.26 in the calves of
group A, B and C, respectively. The body weight
increased significantly (p<0.01) after treatments in
group A, B and C. The body weight was increased and
this may be due to removal of parasitic load, proper
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Table 7: Effects of fenbendazole and piperazine citrate on body weight (kg) gain/loss against ascariasis in calves in various treatment days

Pretreatment (day 0)

Post-treatment (day 28)

Change (%)

Improvement (%) Live weight gain/loss (kg)

Groups and Treatment Body weight (kg) Body weight (kg)
G,

Fenvet® 4220+2.46 43.30+1.79**
Gy

Peraclear® 42.60+3.50 43.60£1.03%*
Gc

Therazin® 41.80%3.26 44.80+3.26**
Gy,

Control group 39.60+2.06 38.60=+1.50%*

3.02 +1.1 +2.5
2.93 +1 +2.3
1.44 +1 +2.3
-0.90 -1 -2.5

**: Significant at 1% level (p<0.01 and p>0.05)

absorption and metabolism of nutrient in the parasite
free gastrointestinal tract. The body weight gains in the
ivermectin, levamisole and albendazole treated goat are
supported by’ in heifers. On the other hand, the body
weight significantly decreased in untreated control group
due to overload of parasites within the body of calves.
The improvement percentage in calves of group A, B
and C after 28th day was 2.5, 2.3 and 2.3%, respectively.
It that the
improvement of body weight in calves due to better
utilization of food. The body weight almost similar to
their pre-treatment values.

may be concluded post-treatment

In the control group
(group D) body weight was reduces to the extent of
-0.90% after 28th day (Table 3). Some workers found
earlier improvement in body weight after treatment with
anthelmintiCSSS, 59, 60, 61, 62, 63, 64'

During the study of hematological parameters it was
found that after treatment with Fenvet® (Fenbendazole),
Peraclear® (Fenbendazole) and Therazin® (Piperazine
citrate) TEC, Hb and PCV were significantly (p<0.01
and p>0.05) increased and on the other hand, ESR and
TLC was significantly (p<0.05 and p>0.01) decreased
in treated groups (Table 2). The mean value of Hb, PCV
and TEC were decreased and ESR, TLC values were
increased in untreated naturally parasitized control
group. This study indicated that Therazin® (Piperazine
citrate) is a more effective drug against ascariasis in calves
than that of Fenvet® (Fenbendazole), Peraclear®
(Fenbendazole).

CONCLUSION

The findings of the present study reveal that
Fenvet® (Fenbendazole), Peraclear® (Fenbendazole) and
Therazin® (Piperazine citrate) are highly effective for the
reduction of EPG of ascariasis in calves. This study
indicated that Therazin® (Piperazine citrate) are highly

effective on egg count (EPG) and hematological
parameters (TEC, Hb, PCV, ESR and TLC) in ascariasis
in calves than that of Fenvet® (Fenbendazole) 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. From this study, calves
should be

examination for the presence of gastrointestinal parasites

regularly monitored through faecal
in order to provide rational treatment and to make the
cattle farming profitable. The findings of the present
study may help the future researchers to explore the
details pharmacokinetic and toxic eftects, for wide
therapeutic uses in Bangladesh for the treatment and
control of parasitic infection in calves. 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 findings the veterinarian may use the
specific anthelmintics for ascariasis in calves. Further
studies on anthelmintics pharmacokinetic and toxicity
would be helpful. The approach to take further
widespread study related to these infections which will
help to take obligatory preventive and control measures
against parasitism.

ACKNOWLEDGMENTS
The author also express his deep sense of
gratitude and immense  indebtedness to the

personnel of Sylhet Dairy Farm and Department
of Physiology and Pharmacology, Faculty of Veterinary
and Animal Science, Sylhet Agricultural University,
Sylhet, Bangladesh  with their
constructive and informative suggestions for successful
completion of research work and preparation of the
manuscript.

encouragement,

© 2015 Science Reuters, UK

392



RESEARCH ARTICLE

REFERENCES

1.

10.

11.

BBS., 1998. Agricultural Census 1983-84.
Bangladesh Burecau of Statistics, Ministry of
Planning, Dhaka, Bangladesh.

Ministry of Finance, 2010. Economic index.
Finance Division, Ministry of Finance, Government

of the People Republic of Bangladesh.
http://www.mof.gov.bd/en/.
Anonymous, 2000. Statistical Year Book of

Bangladesh. Bangladesh Bureau of Statistics, Dhaka,
Bangladesh.

BBS., 2010. Report of the household-based
livestock and poultry survey, 2009. Bangladesh
Bureau of Statistics.

Kamaruddin, K.M., 2003. Goat Farming as a Means
of Poverty Alleviation. In: Goats Farming in
Bangladesh: Problems and Prospects, Kamaruddin,
KM. (Eds.). BSVER Publications, Bangladesh,
pp: 26-34.

Jabbar, M.A. and H.A.G. Green, 1983. The Status
and Potential of Livestock Within the Context of
Agricultural Development Policy in Bangladesh.
University College of Wales, Aberystwyth,
Ceredigion, UK., ISBN-13:9780902124356,
pp:113-145.

Kakar, M.N. and J.K. Kakarsulemankhel, 2008.
Prevalence of endo (trematodes) and ectoparasites in
cows and buffaloes of Quetta, Pakistan. Pak. Vet. J.,
28: 34-36.

Khalil-ur-Rehman, K. Javed, M.T. Tunio and
Z.H. Kuthu, 2009. Passive surveillance of
gastrointestinal parasites in bufflaoes of mandi
Bahauddin and Gujrat districts of the Punjab.
J. Anim. Plant Sci., 19: 17-19.

Radostits, O., D.C. Blood and C.C. Gay, 199%4.
Veterinary Medicine: A Text Book of Disease of
Cattle, Sheep, Pigs, Goats and Horse. 8th Edn.,
Baillere Tindall Publication, London,
pp: 1223-1225,1237-12 38.

Perry, B.D., T.F. Randolph, ].J. Mc Dermott,
K.R. Sones and P.K. Thornton, 2002. Investigating
in a animal health research to alleviate poverty.
International Livestock Research Institute, Nairobi,
Kenya, pp: 148.

Sahlu, T., L.J. Dawson, T.A. Gipson, S.P. Hart and
R.C. Merkel et al., 2009. ASAS centennial paper:
Impact of animal science research on United
States goat production and predictions for the
future. J. Anim. Sci., 87: 400-418.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

PHARMACOLOGIA

. Silvestre, A., C. Chartier, C. Sauve and J. Cabaret,
2000. Relationship between helminth species
diversity, intensity of infection and breeding
management
94: 91-105.
Islam, K.S., 1985. Present Situation of Livestock and
Poultry Diseases in Bangladesh. In: Bangladesh
Poshushampad Unnayan. Jabbar, M.A. (Ed.). Neiti
O Kowshal, BARC, Dhaka, pp: 48-128.

Howell, S.B., ].M. Burke, J.E. Miller, T.H. Terrill
2008. Prevalence of
anthelmintic resistance on sheep and goat farms in
the southeastern United States. J. Am. Vet. Med.
Assoc., 233: 1913-1919.

Kaplan, R M., J.M.,, Burke, T.H. Terrill, J.E. Miller
and W.R. Getz et al., 2004. Validation of the
FAMACHA eye color chart for detecting clinical
anemia in sheep and goats on farms in the southern
United States. Vet. Parasitol., 123: 105-120.

Yadav, A., J.K. Khajuria and A.K. Raina, 2004.
Gastrointestinal parasitic infestation profile of

in dairy goats. Vet. Parasitol,

and E. Valencia et al.,

bovines at RS Pura, Jammu. J. Vet. Parasitol.,
18: 167-169.

Rinaldi, M., L. Dreesen, P.R. Hoorens, R W. Liand
E. Claerebout et al., 2011. Infection with the
gastrointestinal nematode Ostertagia ostertagi in cattle
affects mucus biosynthesis in the abomasum. Vet.
Res., Vol. 42. 10.1186/1297-9716-42-61

ADB., 1984. Annual
development. Asian development Bank, Livestock
Sector, pp: 1-7.

Raza, M.A., S. Murtaza, H.A. Bachaya, A. Qayyum
and M.A. Zaman, 2010. Point prevalence of Toxocara

report on agricultural

vitulorum in large ruminants slaughtered at Multan
abattoir. Pak. Vet. J., 30: 242-244.

Soulsby, E.J.L., 1982. Textbook of Veterinary
Clinical Parasitology. Black Well
Publication, Oxford.

Waller, P.J., 2006. Sustainable nematode parasite
control strategies for ruminant livestock by grazing

Scientific

management and biological control. Anim. Feed Sci.
Technol., 126: 277-289.

Gordon, H.M. and H.V. Whitlock, 1939. A new
technique for counting nematode egg in sheep
faeces. J. Common Scilndust. Org., 12: 50-52.
Samad, M.A., 1996. Pashu Palon O Chikitsavidya.
1st Edn., Bangladesh Agricultural University
Campus, Mymensingh, Bangladesh.

© 2015 Science Reuters, UK

393



RESEARCH ARTICLE

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Coftin, D.L., 1955. Manual of Veterinary Clinical
Pathology. 3rd Edn., Comstock Publishing
Associates. Inc., Ithaca, New York, pp: 116-157.
Russel, D.F., 1996. MSTAT Director, Crop and
Soil Science Department. Michigan State
University, USA.

Snedecor, G.W. and W.G. Cochran, 1967. Statistical
Methods. 5th Edn., The lowa State University
Press, Ames lowa, USA.

Gupta, S.P., 1978. Statistical Method. 1st Edn.,
Sulton Chand & Sons Publishers, New Delhi,
India.

Soulsby, EJ.L., 1986. Helminth, Arthropods and
Protozoa of Domesticated Animals. 7th Edn., The
ELBS and Bailiers, Tindle, Cassell, London,
pp: 216-234, 763-766.

Gautam, O.P., S.R. Bansal and A. Dey-Hazra, 1976.
Field trials with fenbendazole against Neoascariasis
vitulorum in buftalo calves. Indian Vet. J., 5: 965-966.
Prasad, S., 1985. Comparative anthelmintic activity
of piperazine, tetramisole and fenbendazole against
Neoascariasis vitulorum infection in buffalo calves.
Acta Veterinaria, Yugoslavia, 35: 341-346.

Haque, M.E., G.C. Fraser and M.A. Samad, 1987.
Deworming of calves with fenbendazole and its
effect on weight gain. Bangladesh Vet., 4: 10-13.
Miller, J.E., T.A. Olson, G.H. Myers and
J.C. Williams, 1992. Effect of fenbendazole molasses
and subsequent weight gain if weanling buffalo
calves. Vet. Parasitol., 44: 329-337.
Thejeomoorthy, P., M.N.
R.E. Napolean and K. Gajendran, 1995.
Comparative efficacy of fenbendazole and
levamisole against nematode in calves. Cheiron,
24: 154-162.

Magbool, A., F. Rahman and M. Afzal, 1996.
Comparative anthelmintic efficacy of fenbendazole,
tetramisole and morantel tartrate against ascariasis in
buffalo calves. Buffalo J., 12: 343-346.

Stevenson, C.R., RH. Mahoney, P. Fisara,
G. Strehlau and M.P. Reichel, 2002. The efficacy of
formulations of triclabendazole and ivermectin in
combination against liver fluke (Fasciola hepatica) and
gastro-intestinal nematodes in cattle and sheep and
sucking lice species in cattle. Aust. Vet. ],
80: 698-701.

Islam, A.M., M.A. Awal, M.R. Islam, J. Alam, M.M.
Rahman, M. Rahman and A K.M. Anwar, 2003.
Efficacy of ivermectin against gastrointestinal
nematodes and ectoparasites in calves. Ind. Vet. J.,
80: 1173-1176.

Sundararama,

37

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

PHARMACOLOGIA

Sinha, H.K., P.S. Grisvastava, S.P. Singh, V.K. Singh
and S.R.P. Singh, 1987. Efficacy of various
anthelmintics on the mortality of the infective
lar-vae of Toxocara vitulorum and treatment of calf
ascariasis. Indian J. Anim. Sci., 57: 185-188.
Bagherwal, R.K., 1992. Efficacy of fenbendazole
against helminthes of dairy buffaloes and calves.
Livestock Adv., 17: 18-20.

Williams, J.C. and S.D. Broussard, 1995.
Comparative efficacy of levamisole, thiabendazole
and fenbendazole against cattle gastrointestinal
nematodes. Vet. Parasitol., 58: 83-90.
Quiroz-Romero, H. and M.Y. Mango-Gonzalez,
1996. Efficacy of topical application of fendazole
against gastrointestinal and pulmonary nematodes of
cattle in a hot, humid climate. Veterinaria Mexico,
27: 33-40.

Steffan, P., F. Olaechea, A. Roepstorefe, H. Bjorn
and P. Nansen, 1988. Efficacy of piperazine
dihydrochloride against and
Oesophagostomum species in naturally infected pigs.
Vet. Record, 123: 128-130.

Roberts, J.A., 1989. Toxocara vitulorum: Treatment
based on the duration of the infectivity of buftalo
cows (Bubalus bubalis) for their calves. J. Vet.
Pharmacol. Ther., 12: 5-13.

Danek, J., Z. Strosova and J. Kinkorova, 1983.
Anthelmintic efficacy of piperazine adipate and
citrate in granular form. Biologizace Achemizace
Zivocisne Vyroby-Veterinarian, 19: 71-81.
Nettleton, D. and P. Beckett, 1976. Hematology of
the indigenous goat in Swizerland. Trop. Anim.
Health Prod., 8: 60-61.

Anwer, H.A., C.S. Hayat and M.I. Amir, 1996.
Prevalence of gastrointestinal helminthiasis and
comparative efficacy of anthelmintics in parasitized
buffalo calves. Pak. Vet. J., 16: 160-163.

Soutello, RGV, M.CZ. Seno and
A.F.T. Amarante, 2007. Anthelmintic resistance in
cattle nematodes in northwestern Sao Paulo State,
Brazil. Vet. Parasitol., 148: 360-364.

Demeler, J., A.M.J. Van Zeveren, N. Kleinschmidt,
J. Vercruysse and J. Hoglund et al., 2009.
Monitoring the efficacy of ivermectin and
albendazole against gastro intestinal nematodes of
cattle in Northern Europe. Vet. Parasitol.,
160: 109-115.

Mukherjee, B.N., 1992. Efficacy of albendazole
against gastrointestinal nematodes in naturally
infected calves. Indian Vet. Med. J., 16: 292-295.

Ascaris  suum

© 2015 Science Reuters, UK



RESEARCH ARTICLE

49.

50.

51.

52.

53.

54.

55.

56.

57.

Sharma, L.K. and S. Jagadish, 1991. Efficacy of
levamisole administered through different routes
against gastrointestinal nematodes in cross breed
cattle. Ind. Vet. J., 68: 16-18.

Amin, M.R., S.M.A. Khalid, M.O. Alam,
M. Mostofa, B.K. Paul and M. Shahiduzzaman,
2005. Effects of helmex and peraclear? Against
gastro-intestinal nematodiasis in sheep. J. Anim.
Vet. Adv., 4: 58-62.

Nwosu, C.O., T.A. Eneme, P.A. Onyeyili and
V.O. Ogugbuaja, 2008. Toxicity and anthelmintic
efficacy of crude aqueous of extract of the bark of
Sacoglottis gabonensis. Fitoterapia, 79: 101-105.
Prodhan, K.B., D.K. Thakur and N.A. Sudham,
1991. Haemato-biochemical changes in calves with
natural helminthic infection in Ranchi. J. Res.
Agric. Univ,, 3: 119-121.

Mortensen, L.L., L.H. Williamson, T.H. Terrill,
R.A. Kircher, M. Larsen and R.M. Kaplan, 2003.
Evaluation of prevalence and clinical implications
of anthelmintic in gastrointestinal
nematodes in goats. J. Am. Vet. Med. Assoc.,
223: 495-500.

Ogunsusi, R.A., 1978. Changes in blood values of
sheep suffering from acute and
helminthiasis. Res. Vet. Sci., 25: 298-301.
Akbaev, M.S., 1986. Blood picture of sheep infected
with Moniezia expansa. Moskovskaya Veteinarnaya
Akademiya, 3: 287-290.

Ahmed, M. and J.A. Ansari, 1989. Effect of
Haemonchosis on hematolo-gy and non-specific
Phosphomonoesterase activities in sheep and goats.
Helminthology, 26: 295-302.

Isles, D.H., T.M. Davison and R.J. Frost, 1985.
Influence of frequency of anthelmintic treatment on
the growth rate of Australian Friesian Sahiwal
heifers. Aust. Vet. J., 62: 189-191.

resistance

chronic

58.

59.

60.

61.

62.

63.

64.

PHARMACOLOGIA

Hayet, O.S.,, Q. Hossain, B. Hayat and
S.E. Newazmi, 1985. Anthelmintic efficacy of
Morantel tartrate (Banminth- II) against gastro-
intestinal nematodes of Buffalo Calves. Pak. Vet. J.,
5:161-162.

Rajangam, R.K. and S. Balachandran, 1989. Efficacy
of morantel citrate banminth pfizer against
gastrointestinal parasites and its effect on body
weight gain in stall fed goats. Indian Vet. ],
66: 919-922.

Taylor, S.M., T.R. Mallon, J. Kerny and H. Edger,
1995. A comparison of early and mid grazing season
suppressive anthelmintic treatments for first year
grazing calves and their effects on natural and
experimental infection during the second year.
Vet. Parasitol., 56: 75-90.

Ryan, W.G., R]J. Jr. Crawford, S.J. Gross and
D.H. Wallace, 1997. Assessment of parasite control
and weight gain after use of an ivermectin
sustained-release bolus in calves. J. Am. Vet. Med.
Assoc., 211: 754-756.

Fornieles, A.S.R., J.L. de la Orden, M.L. Cervini
and S.B. Gil, 2000. Antiparasitic treatments on a
cattle farm. Revista de Medicina Veterinaria
(Buenos Aires), 81: 16-18.

Kaminsky, R., N. Gauvry, S.S. Weber, T. Skripsky
and J. Bouvier et al., 2008. Identification of the
amino-acetonitrile derivative monepantel (AAD
1566) as a new anthelmintic drug development
candidate. Parasitol. Res., 103: 931-939.

Kuzmina, T.A. and V.O. Kharchenko, 2008.
Anthelmintic resistance in cyathostomins of brood
horses in Ukraine and influence of anthelmintic
treatments on strongylid community structure.
Vet. Parasitol., 154: 277-288.

© 2015 Science Reuters, UK

395



