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 Rabbit farming is an important enterprise in many 
countries including India which also contributes in 

theconomy. As per 19  Livestock census 2012, total 
population of rabbit in India was around 5,91,685 and in 
Gujarat, total population was around 8,638. Rabbits have 
several advantages as a meat producing animal in view of 
their smaller body size, high prolificacy, shorter 
generation interval and ability to convert low quality 
roughages into nutritious meat fats. They have average 
body weight of 4.5–5.4 kg with the does being slightly 
larger than the bucks (Pathak et al., 2014).

 The European Union Commission banned the use of 
antibiotics as a growth promoter in animal diet (European 
Union Commission, 2005), because of issues with 
antibiotics resistance and antibiotic chemical residues in 
animal products which may cause problems for human 
health (Bach, 2001; Smith et al., 2002). The ban on using 
antibiotics as growth promoters in the European Union 
posed a serious challenge for rabbit meat producers 
(Laukova and Marekova, 2001; Marounek et al., 2003).

 Amla (Phyllanthus emblica) is a member of the small 
genus of Emblica (Euphorbiaceae). The fruit is rich in 
quercetin, phyllaemblic compounds, gallic acid, tannins, 
flavonoids, pectin and vitamin C and also contains various 
polyphenolic compounds. (Tamta and Saxena, 2018).
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 However, the study on effect of Amla supplementation 
on growth, serum biochemical and economics of New 
Zealand White rabbit has not been reported. In view of the 
scanty information available, it is deemed imperative to 
conduct systematic scientific studies on this aspect.

MATERIALS AND METHODS

 The study was carried out at Instructional Livestock 
Farm Complex and Department of Livestock Production 
Management, College of Veterinary Science & Animal 
Husbandry, Junagadh Agricultural University, Junagadh. 
Twenty four weaner (28 day-old) New Zealand White 
rabbits were randomly divided into four groups and fed 
commercial diet for a period of 8 weeks (March-April, 
2020). The commercial feed contained dry matter (96.50 
%), crude protein (21.44 %), crude fibre (11.75 %), ether 
extract (3.40 %), nitrogen free extract (58.31 %) and total 
ash (5.10 %). The three treatments were – T : basal diet 1

without Amla supplementation (control), T : basal diet + 2

Amla @ 0.5 % of concentrate feed and T : basal diet + 3

Amla @ 1.0 % of concentrate and T : basal diet + Amla @ 4

1.5 % concentrate feed. Amla powder was mixed properly 
in concentrate mixture and offered to the rabbits. During 
the experimental period, body weight and feed 
consumption were measured weekly. The chemical 
composition of feeds were analyzed for dry matter, total 
ash, crude protein, crude fibre and ether extract as per *Corresponding author: drsantoshlpm@gmail.com
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ABSTRACT

 Twenty four weaned New Zealand White rabbits were randomly divided into four groups and fed experimental diets for a period of 8 weeks. 
The four treatments were –T : basal diet without Amla supplementation (control), T : basal diet + Amla supplementation @ 0.5 % of concentrate feed, 1 2

T : basal diet + Amla supplementation @ 1.0 % of concentrate feed and T  basal diet + Amla supplementation @ 1.5 % of concentrate feed. The net 3 4

body weight gain was significantly (p<0.05) higher in T  (1230.67g), T  (1218.83g) and T  (1193.83g) than T  (1185.83g). The feed conversion ratio 2 3 4 1
thwas better in T  (4.15), T  (4.19) and T  (4.23) Amla supplemented groups compared to the control T  (4.33) group. The return over feed cost at the 12  2 3 4 1

week was the highest in T  (Rs. 282.58) followed by T  (Rs. 273.94) compared to control group T  (Rs. 264.55) and T  (Rs. 264.50). No significant 2 3 1 4

differences were observed in blood metabolites except serum glucose and cholesterol which reduced significantly (p<0.05) in Amla supplemented 
groups as compared to the control . The results indicated that dietary supplementation of Amla (@ 0.5 g/kg of concentrate feed) in weaner rabbits 
improved body weight gain, feed conversion ratio and reduced serum glucose and cholesterol level and higher return from sale of rabbit @ Rs 300/kg.
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Table 2

Effect of Amla supplementation (Mean and SE) on serum biochemical parameters in New Zealand White Rabbits

 Treatments

Factor T  (basal diet T  (basal diet + T  (basal diet + T  (basal diet + p value1 2 3 4

 without Amla) Amla @ 0.5 % Amla @ 1.0 % Amla @ of 1.5 %
  of concentrate) of concentrate) of  concentrate)

Glucose (mg/dl) 107.42± 0.62 96.15± 3.18 96.49± 5.50 95.89± 4.98 0.005

Total protein (g/dl) 6.90± 0.16 7.00± 0.32 7.09± 0.44 6.96± 0.89 0.99

Cholesterol (mg/dl) 45.64± 3.00 26.39± 1.15 28.35± 1.88 23.65±1.01 0.0001

Triglyceride (mg/dl) 108.53±2.02 105.48±1.35 106.48±2.37 106.33± 2.00 0.73

ALT 85.61± 0.89 82.83± 2.32 80.93± 1.81 80.22±2.22 0.21

AST 50.75±2.89 52.13± 0.73 55.34± 2.17 52.28± 3.77 0.66
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AOAC (2005). Blood samples were taken from the marginal 
thear vein at the start of experiment (4  week) and at the end 

thof the experimental period (12  week). Serum was 
separated and stored at -20 ºC till analysis. Glucose, total 
protein, cholesterol, triglyceride, ALT and AST were 
determined by using commercial diagnostic kits. The data 
were analyzed by one-way analysis of variance and the 
significant mean differences were tested by Duncan’s 
multiple range tests (Snedecor and Cochran, 1994).

RESULTS AND DISCUSSION

 The average body weights were higher in T , T  and 2 3
th thT  compared to T  during 4  to 12  weeks of age. The final 4 1

body weights and net live body weight gain were higher 
(p<0.01) in Amla supplemented groups than the control 
(Table 1).

 The improvement in body weight gain could be due 
to beneficial effects of tannic acid and flavonoids in the 
Amla fruit powder which helped in enhancing feed 
digestion and absorption. Similar results were reported in 

growing chickens fed Amla (Gaikwad et al., 2014). Feed 
intake also decreased in Amla supplemented group as 
compared to control group. Similar results were reported 
by Kumar et al. (2013) in broilers. The present finding is in 
agreement with the reports furnished by Patel et al. (2016), 
Tiwari et al. (2016), Dalal et al. (2018),who reported that 
supplementation of diet with Amla showed significant 
effect (P<0.05) on body weight as compared to control 
diet.

 The feed conversion ratio was better in Amla 
supplemented groups as compared to the control. 
Similarly, Kumari et al. (2012) and Chaudhary et al. 
(2015) also reported better feed conversion ratio in broilers 
supplemented with Amla. The improved feed conversion 
ratio in Amla supplemented groups could be due to the 
better feed conversion efficiency of nutrients. Similar 
reports were furnished by Mandal et al. (2017), Aljumaily 
et al. (2019) who reported that supplementation of diet 
with Amla showed significant effect (P<0.05) on body 

Table1

Effect of amla supplementation (Mean and SE) on growth performance and economics in New Zealand white rabbits

 Treatments

Factor T  (basal diet T  (basal diet + T  (basal diet + T  (basal diet + p value1 2 3 4

 without Amla) Amla @ 0.5 % Amla @ 1.0 % Amla @ of 1.5 %
  of concentrate) of concentrate) of  concentrate)

Initial body weight (g) 478.33± 3.62 479.83± 3.37 479.33± 1.78 478.67± 2.48 0.98

Final body weight (g) 1664.17± 4.80 1710.00± 6.38 1698.17± 6.39 1672.50± 9.81 0.003

Net body weight gain (g) 1185.83±5.35 1230.67± 8.12 1218.83± 7.96 1193.83± 12.76 0.009

Total feed intake (g) 5134.72± 30.18 5103.76±37.17 5101.40± 22.14 5045.76± 29.88 0.24

Feed conversion ratio 4.33± 0.03 4.15± 0.03 4.19± 0.02 4.23± 0.06 0.03

Feed cost (Rs.) 228.45 226.77 228.68 225.60 -

Amla cost (Rs.) - 3.65 7.38 10.90 -

Total feed cost (Rs.) 228.45 230.45 236.06 236.50 -

Feed cost (Rs.)/kg gain 137.27 134.73 138.86 141.62 -

Return (Rs.) from sale of 269.55 282.58 273.94 264.50 -
rabbits @ 300/kg
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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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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)
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 Rabbit farming is an important enterprise in many 
countries including India which also contributes in 

theconomy. As per 19  Livestock census 2012, total 
population of rabbit in India was around 5,91,685 and in 
Gujarat, total population was around 8,638. Rabbits have 
several advantages as a meat producing animal in view of 
their smaller body size, high prolificacy, shorter 
generation interval and ability to convert low quality 
roughages into nutritious meat fats. They have average 
body weight of 4.5–5.4 kg with the does being slightly 
larger than the bucks (Pathak et al., 2014).

 The European Union Commission banned the use of 
antibiotics as a growth promoter in animal diet (European 
Union Commission, 2005), because of issues with 
antibiotics resistance and antibiotic chemical residues in 
animal products which may cause problems for human 
health (Bach, 2001; Smith et al., 2002). The ban on using 
antibiotics as growth promoters in the European Union 
posed a serious challenge for rabbit meat producers 
(Laukova and Marekova, 2001; Marounek et al., 2003).

 Amla (Phyllanthus emblica) is a member of the small 
genus of Emblica (Euphorbiaceae). The fruit is rich in 
quercetin, phyllaemblic compounds, gallic acid, tannins, 
flavonoids, pectin and vitamin C and also contains various 
polyphenolic compounds. (Tamta and Saxena, 2018).

Haryana Vet. (December, 2021) 60(2), 238-240 Research Article

 However, the study on effect of Amla supplementation 
on growth, serum biochemical and economics of New 
Zealand White rabbit has not been reported. In view of the 
scanty information available, it is deemed imperative to 
conduct systematic scientific studies on this aspect.

MATERIALS AND METHODS

 The study was carried out at Instructional Livestock 
Farm Complex and Department of Livestock Production 
Management, College of Veterinary Science & Animal 
Husbandry, Junagadh Agricultural University, Junagadh. 
Twenty four weaner (28 day-old) New Zealand White 
rabbits were randomly divided into four groups and fed 
commercial diet for a period of 8 weeks (March-April, 
2020). The commercial feed contained dry matter (96.50 
%), crude protein (21.44 %), crude fibre (11.75 %), ether 
extract (3.40 %), nitrogen free extract (58.31 %) and total 
ash (5.10 %). The three treatments were – T : basal diet 1

without Amla supplementation (control), T : basal diet + 2

Amla @ 0.5 % of concentrate feed and T : basal diet + 3

Amla @ 1.0 % of concentrate and T : basal diet + Amla @ 4

1.5 % concentrate feed. Amla powder was mixed properly 
in concentrate mixture and offered to the rabbits. During 
the experimental period, body weight and feed 
consumption were measured weekly. The chemical 
composition of feeds were analyzed for dry matter, total 
ash, crude protein, crude fibre and ether extract as per *Corresponding author: drsantoshlpm@gmail.com
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ABSTRACT

 Twenty four weaned New Zealand White rabbits were randomly divided into four groups and fed experimental diets for a period of 8 weeks. 
The four treatments were –T : basal diet without Amla supplementation (control), T : basal diet + Amla supplementation @ 0.5 % of concentrate feed, 1 2

T : basal diet + Amla supplementation @ 1.0 % of concentrate feed and T  basal diet + Amla supplementation @ 1.5 % of concentrate feed. The net 3 4

body weight gain was significantly (p<0.05) higher in T  (1230.67g), T  (1218.83g) and T  (1193.83g) than T  (1185.83g). The feed conversion ratio 2 3 4 1
thwas better in T  (4.15), T  (4.19) and T  (4.23) Amla supplemented groups compared to the control T  (4.33) group. The return over feed cost at the 12  2 3 4 1

week was the highest in T  (Rs. 282.58) followed by T  (Rs. 273.94) compared to control group T  (Rs. 264.55) and T  (Rs. 264.50). No significant 2 3 1 4

differences were observed in blood metabolites except serum glucose and cholesterol which reduced significantly (p<0.05) in Amla supplemented 
groups as compared to the control . The results indicated that dietary supplementation of Amla (@ 0.5 g/kg of concentrate feed) in weaner rabbits 
improved body weight gain, feed conversion ratio and reduced serum glucose and cholesterol level and higher return from sale of rabbit @ Rs 300/kg.

Keywords: Amla, Blood metabolites, Economic traits, Rabbit
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Table 2

Effect of Amla supplementation (Mean and SE) on serum biochemical parameters in New Zealand White Rabbits

 Treatments

Factor T  (basal diet T  (basal diet + T  (basal diet + T  (basal diet + p value1 2 3 4

 without Amla) Amla @ 0.5 % Amla @ 1.0 % Amla @ of 1.5 %
  of concentrate) of concentrate) of  concentrate)

Glucose (mg/dl) 107.42± 0.62 96.15± 3.18 96.49± 5.50 95.89± 4.98 0.005

Total protein (g/dl) 6.90± 0.16 7.00± 0.32 7.09± 0.44 6.96± 0.89 0.99

Cholesterol (mg/dl) 45.64± 3.00 26.39± 1.15 28.35± 1.88 23.65±1.01 0.0001

Triglyceride (mg/dl) 108.53±2.02 105.48±1.35 106.48±2.37 106.33± 2.00 0.73

ALT 85.61± 0.89 82.83± 2.32 80.93± 1.81 80.22±2.22 0.21

AST 50.75±2.89 52.13± 0.73 55.34± 2.17 52.28± 3.77 0.66
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AOAC (2005). Blood samples were taken from the marginal 
thear vein at the start of experiment (4  week) and at the end 

thof the experimental period (12  week). Serum was 
separated and stored at -20 ºC till analysis. Glucose, total 
protein, cholesterol, triglyceride, ALT and AST were 
determined by using commercial diagnostic kits. The data 
were analyzed by one-way analysis of variance and the 
significant mean differences were tested by Duncan’s 
multiple range tests (Snedecor and Cochran, 1994).

RESULTS AND DISCUSSION

 The average body weights were higher in T , T  and 2 3
th thT  compared to T  during 4  to 12  weeks of age. The final 4 1

body weights and net live body weight gain were higher 
(p<0.01) in Amla supplemented groups than the control 
(Table 1).

 The improvement in body weight gain could be due 
to beneficial effects of tannic acid and flavonoids in the 
Amla fruit powder which helped in enhancing feed 
digestion and absorption. Similar results were reported in 

growing chickens fed Amla (Gaikwad et al., 2014). Feed 
intake also decreased in Amla supplemented group as 
compared to control group. Similar results were reported 
by Kumar et al. (2013) in broilers. The present finding is in 
agreement with the reports furnished by Patel et al. (2016), 
Tiwari et al. (2016), Dalal et al. (2018),who reported that 
supplementation of diet with Amla showed significant 
effect (P<0.05) on body weight as compared to control 
diet.

 The feed conversion ratio was better in Amla 
supplemented groups as compared to the control. 
Similarly, Kumari et al. (2012) and Chaudhary et al. 
(2015) also reported better feed conversion ratio in broilers 
supplemented with Amla. The improved feed conversion 
ratio in Amla supplemented groups could be due to the 
better feed conversion efficiency of nutrients. Similar 
reports were furnished by Mandal et al. (2017), Aljumaily 
et al. (2019) who reported that supplementation of diet 
with Amla showed significant effect (P<0.05) on body 

Table1

Effect of amla supplementation (Mean and SE) on growth performance and economics in New Zealand white rabbits

 Treatments

Factor T  (basal diet T  (basal diet + T  (basal diet + T  (basal diet + p value1 2 3 4

 without Amla) Amla @ 0.5 % Amla @ 1.0 % Amla @ of 1.5 %
  of concentrate) of concentrate) of  concentrate)

Initial body weight (g) 478.33± 3.62 479.83± 3.37 479.33± 1.78 478.67± 2.48 0.98

Final body weight (g) 1664.17± 4.80 1710.00± 6.38 1698.17± 6.39 1672.50± 9.81 0.003

Net body weight gain (g) 1185.83±5.35 1230.67± 8.12 1218.83± 7.96 1193.83± 12.76 0.009

Total feed intake (g) 5134.72± 30.18 5103.76±37.17 5101.40± 22.14 5045.76± 29.88 0.24

Feed conversion ratio 4.33± 0.03 4.15± 0.03 4.19± 0.02 4.23± 0.06 0.03

Feed cost (Rs.) 228.45 226.77 228.68 225.60 -

Amla cost (Rs.) - 3.65 7.38 10.90 -

Total feed cost (Rs.) 228.45 230.45 236.06 236.50 -

Feed cost (Rs.)/kg gain 137.27 134.73 138.86 141.62 -

Return (Rs.) from sale of 269.55 282.58 273.94 264.50 -
rabbits @ 300/kg

Corresponding author: vetsirohi@rediffmail.com
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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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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weight as compared to control.

 Economic returns in terms of live weight gain was 
higher in T  and T  than T  and the income over feed cost 2 3 1

were Rs. 269.55, 282.58, 273.94 and 264.50 in T , T , T  1 2 3

and T , respectively. Thus better economic efficiency was 4

observed in Amla supplemented group (T  and T ) as 2 3

compared to control group T . No differences were 1

observed in total protein, triglycerides, ALT and AST 
levels among the groups (Table 2). Khanna et al. (2016) 
also reported similar kind of results during their study on 
the effect of Emblica officianalis and Spirulina platensis 
on New Zealand White rabbits.

 Glucose level and Cholesterol level was significantly 
(p<0.05) reduced in Amla supplemented groups than the 
control, indicating that Amla has positive impact on 
glucose and cholesterol. Qureshi et al. (2009) also reported 
significant reduction of glucose and cholesterol level in 
blood serum during their research on effect of dietary Amla 
supplementation on serum glucose in rats. Similarly, Lama 
and Saikia (2013) reported significant reduction (p<0.05) 
of serum cholesterol in their study involving dietary Amla 
supplementation among groups in rats. Results indicated that 
dietary supplementation of Amla @ 0.5 % and 1.0 % of 
concentrate feed in weaner rabbits significantly improved 
body weight gain, feed efficiency and serum glucose and 
cholesterol level along with more economic returns.

CONCLUSIONS

 Overall, it is concluded that feeding of Amla @ 0.5% 
of feed is beneficial in New Zealand White rabbits in terms 
of growth performance and comparative economics.

ACKNOWLEDGEMENT

 The authors thank Instructional Livestock Farm 
Complex, College of Veterinary Science and A.H. JAU, 
Junagadh for providing space and all facilities to conduct 
this experiment. The authors also thank Principal and 
Dean, Veterinary College, JAU, Junagadh for providing 
necessary support for conducting this experiment.

REFERENCES

Aljumaily, T.K.H., Kamil, Y.M. and Taha, A.T. (2019). Effect of 
addition amla (Phyllanthus emblica) and vitamin C powder on 
some physiological and production performance of broiler. 
Plant Archives. 19(1): 1117-1120.

AOAC (2005). Official methods of analysis of the association of official 
thanalytical chemist. (18  Edn.), Horwitz William Publication, 

Washington DC, USA.

Bach, K.E. (2001). Development of antibiotic resistance and options to 
replace antimicrobials in animal diets. Paper published in 
proceedings of nutrition society, Ireland, June 27-30. pp. 291-
299.

Chaudhary, R.K.; Singh, V.K.; Singh, S.P.; Gautam, S. and Tewari 
(2015). Effect of herbal supplements of Curcuma longa, 

Emblica officinalis and Nigella sativaon performace of broilers. 
Indian J. Anim. Nutr. 32(1): 90-95.

Dalal, R., Ahlawat, P.K., Panwar, V.S., Tewatia, B.S. and Sheoran, N. 
(2018). Effect of amla fruit powder on haemato-biochemical 
parameters of broiler poultry chicken. Pharma Innovation. 7(4): 
20-24.

European Union Commission (2005). Ban on antibiotics as growth 
promoters in animal feed enters into effect. Regulation 
1831/2003/ec on additives for use in animal nutrition, replacing 
directive 700/524//333c on additives in feedstuffs, Brussels, 22 
December.

Gaikwad, D.S., Manwar, S.J., Nage, S.P., Chavan, S.D., Jadhav, D.B. 
and Wade, M.R. (2014). Effect of supplementation of shatavari 
root and amla fruit powder on performance of broilers. Ind. J. 
Poul. Sci. 49(3): 334-335.

Khanna, S.; Gulati, H.K.; Kumar, S. and Kapoor, P.K. (2016). Effect of 
Emblica officinalis and Spirulina platensis on growth 
performance and serum biochemical parameters in rabbits. 
Haryana Vet. 55(1): 50-52.

Kumar, M., Sharma, R.K., Chaudhari, M. and Jakhar, A. (2013). Effect 
of Indian gooseberry and multi-enzyme supplementation on the 
performance of broilers during hot weather. Haryana Vet. 52: 
66-68.

Kumari, M., Wadhwa, D. and Sharma, A.M. (2012). Effect of Amla 
(Emblica officinalis) pomace feeding on growth performance of 
commercial broilers. Indian J. Anim. Nutr. 29(4): 388-392.

Lama, A. and Saikia, H. (2013). Effects of Emblica officinalis (Amla) 
on serum lipids and atherogenesis in albino rats fed with high fat 
diet. Indian Med. Gaz. 147(7): 271-275.

Laukova, A. and Marekova, M. (2001). Production of bacteriocins by 
different enterococcal isolates. Folia Microbiol. 46: 49-50.

Mandal, A.B., Kulkarni, R., Rokade, J.J., Bhanja, S.K. and Singh, R. 
(2017). Effect of dietary addition of Amla (Emblica officinalis) 
on performance and HSP70 gene expression in coloured broiler 
chicken during extreme summer. J. Anim. Sci. 7(2): 233-241.

Marounek, M., Skrivanova, E. and Rada, V. (2003). Susceptibility of 
Escherichia coli to C2- C18 fatty acids. Folia Microbiol. 48: 
731-735.

Patel, A.P., Bhagwat, S.R., Pawar, M.M., Prajapati, K.B., Chauhan, H.D. 
and Makwana, R.B. (2016). Evaluation of Emblica offinalis 
fruit powder as a growth promoter in commercial broiler 
chickens. Vet. World. 9(2): 207-210.

Pathak, N., Mehra, U. and Baruah, K.K. (2014). Rabbit production. 
Delhi, Satish Serial Publishing House. p. 27.

Qureshi, S.A., Asad, W. and Sultana, V. (2009). The effect of 
Phyllanthus emblica Linn on Type–II diabetes, triglycerides 
and liver – specific enzymes. Pak. J. Nutr. 8(2): 125-128.

Smith, D.L., Harris, A.D., Johnson, J.A., Silbergeld, E.K. and Morris, 
J.G. (2002). Animal antibiotic use has an early but important 
impact on the emergence of antibiotic resistance in human 
commensal bacteria. In: Proceedings of the National Academy 
of Sciences, U.S.A., April, 30. pp. 6434-6439.

thSnedecor, G. and Cochran, W.G. (1994). Statistical methods (8  Edn.). 
Oxford & IBH Publishing Co., New Delhi.

Tamta, M. and Saxena, A. (2018). Effect of Amla (Emblica officinalis) 
on the hematology and serum biochemical parameters of 
rohufingerlings in tarai conditions of Uttarakhand, India. Int. J. 
Curr. Microbiol. App. Sci. 7(10): 2188-2194.

Tiwari, A.K., Neeraj, Shinde, K.P. and Gupta, S.K. (2016). Effect of 
different levels of amla powder (Emblica officinalis) on 
performance of broilers. Res. J. Anim. Hus. Dai. Sci. 7(1): 16-
19.

ABSTRACT

 Bovine viral diarrhea virus (BVDV) has a worldwide distribution and it tends to be endemic among cattle populations. The BVDV infection 
produces a wide range of disease symptoms including diarrhea, respiratory distress, abortion, congenital defects, acute and chronic mucosal disease. 
Considering the known presence of this disease in India, limited research has been carried out on the seroprevalence of this disease in India. 
Therefore, the study was undertaken to know the prevalence of bovine viral diarrhea virus (BVDV) antibodies in bovine sera of Haryana. The 440 
sera samples which were received from two different sources, RRC-FMD and CCL, LUVAS, were tested to detect the BVDV specific antibodies by a 
commercially available ELISA kit. Out of 220 cattle sera samples tested, 85 (38.64%) were found to be positive while out of 220 buffaloes’ sera 
samples, 84 (38.18%) were found to be positive. Overall 169 sera samples out of 440 were found to be positive for BVDV antibodies by ELISA. The 
seroprevalence of BVDV in bovines of Haryana was found to be 38.41%. The presence of a high number of seropositive animals was an indirect 
indication of widespread presence of BVDV in bovines of Haryana.

Keywords: Antibodies, Bovine viral diarrhea virus, ELISA, Seroprevalence
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 Bovine viral diarrhea (BVD) is considered one of the 
most significant infectious diseases in the livestock 
industry due to its high prevalence, persistence and clinical 
consequences (Khezri, 2015). The disease has a global 
distribution and impacts animal health and reproductive 
performance resulting in significant economic losses in the 
cattle industry. It is a listed notifiable disease by the World 
Organization for Animal Health. The worldwide 
seroprevalence of BVD has been reported between 40 and 
80% while persistently infected (PI) animals’ prevalence is 
between 0.5 and 4% (Barbosa et al., 2019). Bovine viral 
diarrhea virus (BVDV), belonging to the genus Pestivirus 
of the family Flaviviridae, is the causative agent of BVD. 
Although cattle are the primary host for BVDV, but most 
even-toed ungulates are also susceptible (Singh et al., 
2017). Direct or sexual contact with PI cattle is the major 
mode of BVDV transmission. All the species of BVDV i.e. 
BVDV-1, BVDV-2 and BVDV-3 have been detected in 
cattle in India (Mishra et al., 2014). The serological and 
virological studies indicate widespread BVDV infections 
in most parts of India but there is scarcity of serosurveillence 
data from Haryana. Therefore, the present study was 
undertakento know the seroprevalence of BVDV 
antibodies in Haryana state.

MATERIALS AND METHODS

 A total of 440 sera samples, 220 each of cattle and 
buffaloes from eighteen districts of Haryana, were 
received from two different sources:100 samples from 
Regional Research Centre on foot-and-mouth disease 

(RRC-FMD) and 340 samples from College Central 
Laboratory (CCL), LUVAS, Hisar. These samples were 
screened to detect the BVDV specific antibodies using a 
commercial ELISA Kit (PrioCHECK®BVDV Ab Kit, 
P r i o n i c s )  a c c o r d i n g  t o  t h e  m a n u f a c t u r e r ’s 
recommendations. The sera samples were tested to 
detect antibodies against the highly conserved NS3 (p80) 
protein of BVDV. The test was based on the principle of 
competition between BVDV specific antibodies present in 
the test serum sample and a peroxidase conjugated 
monoclonal (mAb) anti-p80-antibody.The detection of 
antibodies against highly conserved p80 protein of BVDV 
by competitive ELISA provides reliable results in 
determining seroconversion after field virus infection and 
has been used in several countries where control and 
eradication programmes are in progress. After completion 
of ELISA kit steps, the corrected OD450 of all the samples 
was expressed as percent inhibition (PI) which was 
calculated as follows:

Percent inhibition=100 -                                             ×100

 The test was considered valid when the mean 
OD450 blank was <0.15; the corrected mean OD450 max 

was 1.00; the percent inhibition of reference serum 2 was 

>50; and the percent inhibition of reference serum 3 was 
<50. Sera samples showing percent inhibition of <50 and 

50 were considered negative and positive, respectively.

RESULTS AND DISCUSSION

 Out of the 100 sera samples received from RRC-
FMD, LUVAS, 30% (30/100) were found positive for 
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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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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)


