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graduate qualifications as discussed earlier.

 Further respondents without any training scored 
higher than those who had obtained some training though 
attitude scores did not vary greatly (Table 3). It may seem 
to indicate that the trainings have had a negative impact on 
the attitude of the veterinarians towards animal hygiene. 
But it is quite possible that veterinary professionals with 
longer service experience are more likely to have attended 
any training. This might have contributed to the observed 
differences. Further studies to understand the underpinning 
factors are suggested.

CONCLUSION

 The threat of zoonotic diseases and their spread is 
significantly higher now. In such a situation, the role of 
veterinarians in educating the farmers, detecting such 
diseases and responding quickly to such threats is vital. 
The veterinarian in general are favourably inclined 
towards the idea of animal hygiene. However, how much 
of this attitude gets translated in the field extension 
activities remains to be seen.
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ABSTRACT

 In the present study, the anthelmintic efficacy of herbal preparation was evaluated in sheep and goats affected with gastrointestinal nematodes 
(GINs) by faecal egg count reduction test (FECRT). We selected 45 sheep and 45 goats having at least 150 eggs per gram (EPG) which were divided 
into groups of 15 each sheep and goats with control group i.e. S1, S2, and S3 and G1, G2 and G3, respectively. Group S1 and G1 was given 
fenbendazole (FBZ) @ 5mg/kg in sheep and 10 mg/kg in goats orally); group S2 and G2 herbal formulation “Worm-X” (@ 2.0 ml/kg in sheep and 4.0 

thml/kg in goats orally). The S3 and G3 was the untreated control group. Rectal faecal samples were collected on zero (pre-treatment) and 14  day 
(post-treatment) from animals of all groups and EPG of faeces were carried out by modified McMaster technique. According to FECRT, efficacy of 
“Worm X” was 56% and 63% which was much lower than FBZ of 71% and 77% in sheep and goats farm, respectively. According to guidelines of 
World Association for the Advancement of Veterinary Parasitology (WAAVP), FBZ was moderately resistant and herbal preparation “Worm X” 
severe to moderate resistant to GINs in sheep and goats of organized farm from Hisar.

Keywords: Anthemintic resistance, Fenbendazole, Herbal preparation, Sheep and Goat
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  The gastrointestinal nematodes (GINs) are the 

major cause for loss of health and productivity in sheep and 

goats industry. Sheep and goats are susceptible to GINs 

infections because they graze pastures and other grasslands 

which are contaminated with infective eggs and larvae 

resulting in infection and re-infection. Tropical and 

subtropical climate favour many GINs like Haemonchus 

contortus, Trichostrongylus spp., Nematodirus spp. and 

Strongyloides papillosus. Among these GINs, H. contortus 

is the most pathogenic, widely prevalent and important 

worm in sheep and goats, responsible for high morbidity 

and mortality (Besier et al., 2016). So far, for controlling 

GINs, many synthetic anthelmintic drugs are used largely 

and repeatedly. However, the efficacy of synthetic 

anthelmintics has been reduced with the development of 

anthelmintic resistance (Balmer et al., 2015; Singh et al., 

2019). Alternative solutions to synthetic anthelmintic 

treatments like herbal preparation are in trend for cost-

effective sustainable control of GINs. In vitro and in vivo 

validation of anthelmintic property of a variety of plants 

has been done by many workers (Iqbal et al., 2007; 

Sunandhadevi et al., 2017). Thus, continuous evaluation 

of efficacy for available drugs and alternate methods are 

necessary for controlling these GINs. Therefore, the 

present study was planned to evaluate the anthelmintic 

efficacy of anherbal preparation”Worm X” in sheep and 

goats at an organized farm of Hisar, Haryana.

MATERIALS AND METHODS

 A total of 45 sheep (Corriedale cross Sonadi) and 45 
goats (Beetal cross) above 3 months of age maintained at 
Central Sheep Breeding Farm (CSBF), Hisar and not 
dewormed for the last three months having EPG>150 were 
selected for the present experiment. These animals were 
divided in six groups having 15 sheep (S1, S2 and S3) and 
goats (G1, G2 and G3) in each and weighed and treated 
according to body weight on zero-day. The faecal egg 
count reduction test (FECRT) was carried according to the 
method described by the World Association for the 
Advancement of Veterinary Parasitology (WAAVP) 
(Coles et al., 1992). The sheep and goats from group S3 
and G3 served as negative control, respectively. Group S1 
and G1of sheep and goats, respectively were treated with 
fenbendazole (2.5% @ 5mg/kg in sheep and 10mg/kg in 
goats, oral solution) (Silvestre et al., 2002) while group S2 
(Sheep) and G2 (Goat) were treated with herbal 
preparation (Worm X™, suspension @ 2.0 ml/kg in sheep 
and 4.0 ml/kg in goats, oral solution (Table 1). Faecal egg 

thcount of each animal was ascertained on zero and 14  day 
post treatment (PT) by modified McMaster technique to an 
accuracy of one egg counted representing 50 EPG. Pooled 
faecal cultures were kept at 27±2 °C for 7 days to recover 
infective third stage larvae from each group. The infective 
larvae were identified as per criteria of Keith (1953). 
Faecal egg count reduction percentage and confidence 
intervals (95%) were determined following the method of 
the WAAVP using arithmetic mean egg counts. The sheep *Corresponding author: kalkal12hardeep@gmail.com
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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and goat which were positive post-trail were treated with 
effective anthelmintic drug. The drug was considered fully 
effective when they reduced the egg counts by more than 
95% and lower confidence limits were higher than 90%. 
The drug was considered moderately resistant when they 
reduced the egg counts between 60% to 95% and 
considered severely resistant when the reduction in egg 
counts was below 60% along with lower confidence limits 
below 90%. All the recorded data were statistically 
analyzed by one way ANOVA test using SPSS software 
version 27.0.

RESULTS AND DISCUSSION

 According to WAAVP guidelines, GINs in sheep and 
goats of organized farm from Hisar, Haryana are resistant 
to both Fenbendazole (FBZ) and “Worm X”. Data 
generated in detail i.e. faecal egg counts with Mean±S.E. 

thof zero and 14  day post-treatment (PT), the percent 
reduction in faecal egg counts (FECR%), variance, upper 
and lower confidence limits (95%) of sheep and goats 
treated with FBZ and “Worm X” are given in Table 2. 
Maximum reduction in faecal egg count percentage was 
observed in FBZ treated groups for both sheep (S1-71%) 
and goats (G1-77%), whereas, in “Worm X” herbal 
preparation treated groups, reduced egg count in sheep and 
goats were 56% and 63%, respectively. Our findings differ 
with Waghmare et al. (2009) who reported 100 per cent 
efficacy of the similar herbal formulation against GINs in 

thsheep on 14  day PT. The reason behind low efficacy may 
be due to under dosing and repeated usage in the farm. 
While our reports are similar to Parsani et al. (2020) who 

threported 47% to 72% efficacy on 15  day PT and low 
efficacy of Worm X may be due to the amount of doses and 

thfrequency of dosing, as on 30  day PT also reported 69 to 
89% of reduction in egg count in sheep with different dose 
rate. As per WAAVP recommendations, the herbal 
formulation (Worm X) used in the present study may be 

classified as not recommended to be used as anthelmintic 
at the rate 2 ml/kg for sheep and 4 ml/kg for goats orally. 
There is a need to further study the herbal preparation 
(Worm X) for optimum dose rate and frequency of dose 
required to achieve effective control of GINs in sheep and 
goats.

 The coproculture of pooled faeces from different 
groups and untreated control on day 0 and 14 were 
performed. A total of 600 infective larvae,100 for each 
group (S1, S2 and S3; G1, G2 and G3) were counted. The 
infective larvae were identified as per the criteria of Keith 
(1953). The result showed different genera of GINs of 
sheep and goats with the predominance of H. contortus 
followed by Trichostrongylus spp. and Strongyloides 

thpapillosus larvae on day 0. After 14  days of treatment, H. 
contortus (100%) was the only species found to survive by 
the FBZ treatment, while for “Worm X” group, H. 
contortus, Trichostrongylus spp. and S. papillosus larvae 
were identified in both sheep and goats (Table 2). The 
strain of H. contortus resistant to various anthelmintic in 
sheep and goats has already been reported by Fleming et al. 
(2006) and Kumar and Singh (2016).

 “WORM X” herbal preparation containing plant 
Table 2

Pre- and post-anthelmintic (Fenbendazole) and herbal preparation (Worm X) treatment faecal egg counts of sheep and 
goats naturally infected with gastro-intestinal nematodes at Central Sheep Breeding Farm, Hisar

Group (Anthelmintic) Dose and route Faecal egg counts on Faecal egg counts Confidence Percent of larval
th of days (Mean±S.E.) reduction on 14  day limits at 95% composition

 administration  PT (Post treatment)  on day

  0 14 % Variance Upper Lower 0 14
2     (y  )

a b c d e cSheep-S1-Fenbendazole 5 mg/kg;  Oral 587 ±95.55 187 ±63.14 71 0.15 87.06 34.58 79 , 13 , 8  100
a b e c d eSheep -S2- Worm X 2 ml/kg;  Oral 540 ±79.16 280 ±87.93 56 0.13 79.52 5.23 86, 8d, 6  88 , 8 , 4

a a c d e c d eSheep -S3- Control — 633 ±113.66 593 ±125.66 0 0 0 0 83 , 11 , 6  88 , 9 , 3
a b c d e cGoat-G1-Fenbendazole 10 mg/kg;  Oral 813 ±137.96 193 ±56.45 77 0.12 89.68 53.33 81 , 14 , 5  100
a b c d e c d eGoat-G2- Worm X 4 ml/kg;  Oral 806 ±137.13 313 ±94.54 63 0.14 82.22 23.41   93 , 3 , 4  91 , 8 , 1
a a c d e c d eGoat-G3- Control — 847 ±147.63 846 ±147.63 0 0 0 0 79 , 13 , 8  84 , 11 , 5

Means with same superscripts are not significantly different (P<0.01) column-wise and c=H. contortus, d=Trichostrongylus spp. and e=S. papillosus

Table 1

List of ingredients in “Worm X” herbal preparation

Sr.No. Contents Scientific name Per ml

1 Kali Jeeri (Centratherum anthelminticum) 6.5mg
2 Indrayan Phal (Citrullus colocynthis) 3.5mg
3 Vidanga (Embelia ribes) 6.5mg
4 Kampilla (Mallotus philippinensis) 3.5mg
5 Ingudi (Balanites aegyptiaca) 3.5mg
6 Palash seeds (Butea  frondosa) 3.5mg
7 Neem (Azadirachta indica) 3.5mg
8 Marod Phalli (Helicteres isora) 3.5mg
9 Amaltas ( Casia  fistula) 3.5mg
10 Kalmegh (Andrographis paniculata) 6.5mg
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Butea frondosa also called Palash seeds have anthelmintic action 
by active principles- palasonin, phenolic and flavonoids in 
the seeds, which exerts impairment of energy and metabolism 
by interfering with glucose uptake and by depleting the 
glycogen stores in the worm (Iqbal et al., 2007 and Singh et 
al., 2015). Some components of the seed of Centratheram 
anthelminticum have been isolated and identified having 
bitter taste which is responsible for the anthelmintic 
activity (Lambertini et al., 2004). Duvey (2013) reported 
that the aerial part of Indrayan Phal (Citrullus colocynthis) 
shows significant value for anthelminticactivity in a dose-
dependent manner. Murali et al. (2014) reported that 
Andrographis paniculata methanolic and aqueous extracts 
was found to be more potent, and activities are compared 
with the drug piperazine citrate as a reference drug. 
Chothani and Vaghasiya (2011) reported that Balanites 
aegyptiaca known as ‘Ingudi’ as traditionally used in the 
treatment of various ailments including intestinal worm 
infection (Nkunya et al., 1990). Neem (Azadirachta indica) 
aqueous extract has an anthelmintic efficacy of up to 93%, 
as compared to pyrantel tartrate (Rabiu and Subhasish, 
2011). Embelia ribes is a large scandent shrub, distributed 
throughout India and belongs to the family Myrsinaceae. It 
is commonly known as Baberang in Hindi and Vidanga in 
Sanskrit. The dried fruits are being used for the preparation 
of medicine. Kekuda et al. (2009) reported that 3 and 5% of 
aqueous extract of Embelia ribes are more potent than the 
same concentrations of standard drug.

 Herbal preparation “Worm X” used in the present 
study is not highly effective as per WAAVP guidelines for 
sheep and goats GINs. So, further investigations are 
required like the amount of dose, frequency of dose and 
best combination with synthetic anthelmintic etc.This 
continuous evaluation of efficacy of different drugs either 
herbal or synthetic is important to prevent the development 
of anthelmintic resistance in sheep and goats.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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and goat which were positive post-trail were treated with 
effective anthelmintic drug. The drug was considered fully 
effective when they reduced the egg counts by more than 
95% and lower confidence limits were higher than 90%. 
The drug was considered moderately resistant when they 
reduced the egg counts between 60% to 95% and 
considered severely resistant when the reduction in egg 
counts was below 60% along with lower confidence limits 
below 90%. All the recorded data were statistically 
analyzed by one way ANOVA test using SPSS software 
version 27.0.

RESULTS AND DISCUSSION

 According to WAAVP guidelines, GINs in sheep and 
goats of organized farm from Hisar, Haryana are resistant 
to both Fenbendazole (FBZ) and “Worm X”. Data 
generated in detail i.e. faecal egg counts with Mean±S.E. 

thof zero and 14  day post-treatment (PT), the percent 
reduction in faecal egg counts (FECR%), variance, upper 
and lower confidence limits (95%) of sheep and goats 
treated with FBZ and “Worm X” are given in Table 2. 
Maximum reduction in faecal egg count percentage was 
observed in FBZ treated groups for both sheep (S1-71%) 
and goats (G1-77%), whereas, in “Worm X” herbal 
preparation treated groups, reduced egg count in sheep and 
goats were 56% and 63%, respectively. Our findings differ 
with Waghmare et al. (2009) who reported 100 per cent 
efficacy of the similar herbal formulation against GINs in 

thsheep on 14  day PT. The reason behind low efficacy may 
be due to under dosing and repeated usage in the farm. 
While our reports are similar to Parsani et al. (2020) who 

threported 47% to 72% efficacy on 15  day PT and low 
efficacy of Worm X may be due to the amount of doses and 

thfrequency of dosing, as on 30  day PT also reported 69 to 
89% of reduction in egg count in sheep with different dose 
rate. As per WAAVP recommendations, the herbal 
formulation (Worm X) used in the present study may be 

classified as not recommended to be used as anthelmintic 
at the rate 2 ml/kg for sheep and 4 ml/kg for goats orally. 
There is a need to further study the herbal preparation 
(Worm X) for optimum dose rate and frequency of dose 
required to achieve effective control of GINs in sheep and 
goats.

 The coproculture of pooled faeces from different 
groups and untreated control on day 0 and 14 were 
performed. A total of 600 infective larvae,100 for each 
group (S1, S2 and S3; G1, G2 and G3) were counted. The 
infective larvae were identified as per the criteria of Keith 
(1953). The result showed different genera of GINs of 
sheep and goats with the predominance of H. contortus 
followed by Trichostrongylus spp. and Strongyloides 

thpapillosus larvae on day 0. After 14  days of treatment, H. 
contortus (100%) was the only species found to survive by 
the FBZ treatment, while for “Worm X” group, H. 
contortus, Trichostrongylus spp. and S. papillosus larvae 
were identified in both sheep and goats (Table 2). The 
strain of H. contortus resistant to various anthelmintic in 
sheep and goats has already been reported by Fleming et al. 
(2006) and Kumar and Singh (2016).

 “WORM X” herbal preparation containing plant 
Table 2

Pre- and post-anthelmintic (Fenbendazole) and herbal preparation (Worm X) treatment faecal egg counts of sheep and 
goats naturally infected with gastro-intestinal nematodes at Central Sheep Breeding Farm, Hisar

Group (Anthelmintic) Dose and route Faecal egg counts on Faecal egg counts Confidence Percent of larval
th of days (Mean±S.E.) reduction on 14  day limits at 95% composition

 administration  PT (Post treatment)  on day

  0 14 % Variance Upper Lower 0 14
2     (y  )

a b c d e cSheep-S1-Fenbendazole 5 mg/kg;  Oral 587 ±95.55 187 ±63.14 71 0.15 87.06 34.58 79 , 13 , 8  100
a b e c d eSheep -S2- Worm X 2 ml/kg;  Oral 540 ±79.16 280 ±87.93 56 0.13 79.52 5.23 86, 8d, 6  88 , 8 , 4

a a c d e c d eSheep -S3- Control — 633 ±113.66 593 ±125.66 0 0 0 0 83 , 11 , 6  88 , 9 , 3
a b c d e cGoat-G1-Fenbendazole 10 mg/kg;  Oral 813 ±137.96 193 ±56.45 77 0.12 89.68 53.33 81 , 14 , 5  100
a b c d e c d eGoat-G2- Worm X 4 ml/kg;  Oral 806 ±137.13 313 ±94.54 63 0.14 82.22 23.41   93 , 3 , 4  91 , 8 , 1
a a c d e c d eGoat-G3- Control — 847 ±147.63 846 ±147.63 0 0 0 0 79 , 13 , 8  84 , 11 , 5

Means with same superscripts are not significantly different (P<0.01) column-wise and c=H. contortus, d=Trichostrongylus spp. and e=S. papillosus

Table 1

List of ingredients in “Worm X” herbal preparation

Sr.No. Contents Scientific name Per ml

1 Kali Jeeri (Centratherum anthelminticum) 6.5mg
2 Indrayan Phal (Citrullus colocynthis) 3.5mg
3 Vidanga (Embelia ribes) 6.5mg
4 Kampilla (Mallotus philippinensis) 3.5mg
5 Ingudi (Balanites aegyptiaca) 3.5mg
6 Palash seeds (Butea  frondosa) 3.5mg
7 Neem (Azadirachta indica) 3.5mg
8 Marod Phalli (Helicteres isora) 3.5mg
9 Amaltas ( Casia  fistula) 3.5mg
10 Kalmegh (Andrographis paniculata) 6.5mg
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Butea frondosa also called Palash seeds have anthelmintic action 
by active principles- palasonin, phenolic and flavonoids in 
the seeds, which exerts impairment of energy and metabolism 
by interfering with glucose uptake and by depleting the 
glycogen stores in the worm (Iqbal et al., 2007 and Singh et 
al., 2015). Some components of the seed of Centratheram 
anthelminticum have been isolated and identified having 
bitter taste which is responsible for the anthelmintic 
activity (Lambertini et al., 2004). Duvey (2013) reported 
that the aerial part of Indrayan Phal (Citrullus colocynthis) 
shows significant value for anthelminticactivity in a dose-
dependent manner. Murali et al. (2014) reported that 
Andrographis paniculata methanolic and aqueous extracts 
was found to be more potent, and activities are compared 
with the drug piperazine citrate as a reference drug. 
Chothani and Vaghasiya (2011) reported that Balanites 
aegyptiaca known as ‘Ingudi’ as traditionally used in the 
treatment of various ailments including intestinal worm 
infection (Nkunya et al., 1990). Neem (Azadirachta indica) 
aqueous extract has an anthelmintic efficacy of up to 93%, 
as compared to pyrantel tartrate (Rabiu and Subhasish, 
2011). Embelia ribes is a large scandent shrub, distributed 
throughout India and belongs to the family Myrsinaceae. It 
is commonly known as Baberang in Hindi and Vidanga in 
Sanskrit. The dried fruits are being used for the preparation 
of medicine. Kekuda et al. (2009) reported that 3 and 5% of 
aqueous extract of Embelia ribes are more potent than the 
same concentrations of standard drug.

 Herbal preparation “Worm X” used in the present 
study is not highly effective as per WAAVP guidelines for 
sheep and goats GINs. So, further investigations are 
required like the amount of dose, frequency of dose and 
best combination with synthetic anthelmintic etc.This 
continuous evaluation of efficacy of different drugs either 
herbal or synthetic is important to prevent the development 
of anthelmintic resistance in sheep and goats.

REFERENCES

Balmer, N., Torgerson, P. and Hertzberg, H. (2015). Strategic control of 
gastrointestinal nematodes in grazing sheep with a long acting 
moxidectin formulation. J. Small Rum. Res. 15: 114- 115.

Besier, R.B., Kahn, L.P., Sargison, N.D., and Van Wyk, J.A. (2016). 
Diagnosis, treatment and management of Haemonchus 
contortus in small ruminants. Adv. Parasitol. 93: 181-238.

Chothani, D.L. and Vaghasiya, H.U. (2011). A review on Balanites aegyptiaca 
Del (desert date): phytochemical constituents, traditional uses, 
and pharmacological activity. Pharmacogn. Rev. 5(9): 55-62.

Coles, G.C., Bauer, C., Borgsteede, F.H.M., Geerts, S., Klei, T.R., 
Taylor, M.A. and Waller, P.J. (1992). World Association for 
Advancement of Veterinary Parasitology (WAAVP) methods 
for the detection of anthelmintic resistance in nematodes of 
veterinary importance. Vet. Parasitol. 44: 35-44.

Duvey, B.K. (2013). Evaluation of phytochemical constituents and 
anthelmintic activity of aerial part of Trichosanthes tricaspidata 
Lour. Int. J. Pharm.Phytopharmacol. Res. 3(2): 104-106.

Fleming, S.A., Craig, T., Kaplan, R.M., Miller, J.E., Navarre, J. and 
Rings, M. (2006). Anthelmintic resistance of gastrointestinal 
parasites in small ruminants. J. Vet. Intern. Med. 20: 435-444.

Iqbal, Z., Sarwar, M., Jabbar, A., Ahmed, S., Nisa, M., Shajid, M.S., 
Khan, M.N., Mufti, K.A. and Yaseen, M. (2007). Direct and 
indirect effect of condensed tannins in sheep. Vet. Parasitol. 
144:125-131.

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

Kekuda, T.R.P., Kumar, S.V.P., Nishanth, B.C. and Sandeep, M. (2009). 
In vitro athelmintic activity of aqueous extract of Embelia ribes. 
Biotechnology. 3(2): 87-89.

Kumar, S. and Singh, S. (2016). Detection of multiple anthelmintic 
resistance against gastrointestinal nematodes in sheep in Central 
Sheep Breeding Farm, Hisar. Haryana. Vet. 55(2): 210-213.

Lambertini, B., Piva, R., Khan, M.T.H., Lampronti, I., Bianti, N., 
Borgatti, M. and Gambari, R. (2004). Effects of extracts from 
Bangladeshi medicinal plants on in vitro proliferation of human 
breast cancer cell lines and expression of estrogen receptor 
alpha gene. Int. J. Oncol. 24: 419.

Murali, J., Maheswari, R., Syed Muzammil, M. and Asogan, G. (2014). 
Anthelmintic activity of leaves extract of Andrographis 
paniculata Nees. Int. J. Pharmacogn. 1(6): 404-440.

Nkunya, M.H., Weenen, H. and Bray, D.H. (1990). Chemical evaluation 
of Tanzanian medicinal plants for the active constituents as a 
basis for the medicinal usefulness of the plants. In: Proceedings 
of International Conference on Traditional Medicinal Plants. pp. 
101-11.

Parsani, H.R., Chandel, B.S. and Shyma, K.P. (2020). Efficacy of 
“Worm-X” herbal formulation against naturally infected 
gastrointestinal nematodes in goats of Banaskantha district, 
Gujarat. Indian J. Anim. Res. 55(3): 839-843.

Rabiu, H. and Subhasish, M. (2011). Investigation of in vitro 
anthelmintic activity of Azadirachta indica leaves. Int. J. Drug. 
Dev. Res. 4(3): 94-100.

Silvestre, A., Leignel, V., Berrag, B., Gasnier, N., Humbert, J.F., 
Chartier, C. and Cabaret, J. (2002). Sheep and goat nematode 
resistance to anthelmintics: pro and cons among breeding 
management factors. Vet. Res. 33(5): 465-480.

Singh, E., Kaur, P., Singla, L.D., Sankar, M. and Bal, M.S. (2019). Molecular 
detection of benzimidazole resistance in Haemonchus contortus 
of sheep in Punjab, India. Indian J. Anim. Sci. 89(12): 1322-
1326.

Singh, G., Singh, R., Verma, P.K., Singh, R. and Anand, A. (2015). 
Anthelmintic efficacy of aqueous extract of Butea monosperma 
(Lam.) Kuntze against Haemonchus contortus of sheep and 
goats. J. Parasit. Dis. 39(2): 200-205.

Sunandhadevi, S., Rao, M.L.V., Dixit, P., Dixit, A.K., Shukla, P.C. and 
Baghel, R.P.S. (2017). In vivo anthelmintic activity of a herbal 
formulation against naturally acquired gastrointestinal 
nematodes in goats. Environ. Ecol. 35(2A): 933-935.

Waghmare, S.P., Kadam, Y., Kolte, A.Y., Mode, S.G., Mahalle, G.P. and 
Mude, S. (2009). Anthelmintic efficacy of herbal formulation 
against hemonchosis in sheep. Indian J. Vet Med. 29: 29-31.

Corresponding author: vetsirohi@rediffmail.com
trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)


