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 Foot-and-mouth disease (FMD) caused by FMD 
virus (FMDV), a member of the genus Aphthovirus within 
the family Picornaviridae is a highly contagious disease 
affecting cloven-hoofed animals leading to severe 
economic consequences. Considering the economic 
importance of the disease, Govt. of India launched FMD-
Control Program (FMD-CP) during 2003-04 through 
biannual  FMD vaccination in the cattle and buffaloes 
accompanied by regular sero-monitoring and disease 
monitoring through active surveillance (Pattnaik et al., 
2012). As per the OIE guidelines (in regions adopting 
vaccination to control FMD), sero-surveillance should be 
performed by an assay capable of differentiating infected 
from vaccinated animals (DIVA strategy). In India, DIVA 
ELISAs have been developed employing 3AB3, 3ABC, 
truncated 2C (2Ct) non-structural proteins (NSPs), etc. 
(Mohapatra et al., 2011; Sharma et al., 2012; Mahajan et 
al., 2013). Of these, the 3AB3 ELISA is being used 
countrywide for sero-surveillance (Mohapatra et al., 
2011). These indigenous assays have also been validated in 
field (Bora et al., 2014; Lather et al., 2014). Apart from 
development of antibodies to structural proteins of FMDV, 
the anti-NSP antibodies can also be induced by residual 
NSPs contained in commercially available inactivated 
FMD vaccines (Clavijo et al., 2004). For the purpose of 
identifying infected animals by detecting antibodies to 
NSPs induced by contaminated residual NSPs contained in 

less pure FMD vaccine can be problematic for serological 
screening. Further, the anti-NSP antibodies have also been 
detected in multiple vaccinated animals (Lee et al., 2006).

 Hardhenu (Bos taurus × Bos indicus) is a newly 
evolved dairy crossbreed cattle (62.5% exotic inheritance), 
best suited to agro-climatic conditions of Haryana (Yadav 
et al., 2020). These animals have been regularly 
vaccinated bi-annually with FMDV vaccine from multiple 
manufacturers since birth. The present communication 
describes the possible effect of repeated FMDV 
vaccination on the generation of anti-3AB NSP antibodies 
in multiple vaccinated Hardhenu cattle which can interfere 
with accurate identification of FMDV infected animals.

MATERIALS AND METHODS

Animals: Forty apparently healthy Hardhenu crossbreed 
cattle maintained at Animal Farm, Department of Animal 
Genetics and Breeding, LUVAS, Hisar were divided into 
four age groups (I to IV of 10 animals each) on the basis of 
age and FMDV vaccine shots received since birth (Table 
1). The pre-vaccination data from group I calves were used 
as control (baseline data). The Animal Farm had no history 
of FMDV outbreak for the last more than ten years. The 
approval for animal experimentation was granted by the 
Institutional Animal Ethics Committee (IAEC), LUVAS 
vide VPHE/IAEC/1702-33 dated 28/05/2016.

Vaccine and vaccination: The animals were vaccinated 
with trivalent inactivated FMDV vaccine (containing *Corresponding author: swatidahiya@luvas.edu.in
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several months after infection. These occasional, multiple-
vaccinated animals could not therefore be differentiated 
from infected animals on the basis of antibody to NSPs 
alone. Hayer et al. (2018) reported an increase in FMDV 
NSP-antibody in 3AB3 NSP ELISA following repeated 
vaccinations. The findings in the present study are 
consistent with the above observations as all the ten 

(100%) animals in group IV demonstrated 40 percent 

positivity (PP) value for FMDV 3AB NSP antibodies 
despite the fact that the present study didn’t include the 
FMDV infected and recovered (convalescent) animals.

 The statistical analysis revealed significant differences 
amongst all the four groups in the mean FMDV anti-3AB 
NSP antibodies response during pre- and all the five months 
post-vaccination (Fig. 1). None of the animal in group I 
exhibited PP value more than 40 during pre- and all through 
five months post-vaccination but there were indications 
that at four and five months post-vaccination, the mean PP 
value of FMDV anti-3AB NSP antibodies response (18.0 
and 18.3, respectively) was higher than the pre-vaccination 
response (5.8). The calves in group I demonstrated increasing 
trend in the mean PP values of anti-3AB3 response during 
all the six months post-vaccination which could be due to 
the FMDV booster vaccine (given after two months).The 
mean PP value was <40 throughout the experiment in 
group I and II while it increased to >40 after four months of 
vaccination in group III.  All the ten animals in group IV 
exhibited PP value more than 40 during pre- and at all 
sampling time points up to five months post-vaccination. 

The number of animals exhibiting  40 PP value remained 

the same i.e. 2 and 3 in group II and III, respectively 
throughout the experiment. The peak mean PP value of 
FMDV anti-3AB NSP antibodies response for group IV 
was 86.3at one month post-vaccination whereas for group 
III, it was 42.6 and 42.5 at four and five months post-
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FMDV serotypes O, A and Asia-1) in July 2016 as per the 
manufacturer’s instructions (dose and route) and 
vaccination schedule at the farm. The calves in group I 
were also administered booster dose of vaccine two 
months after the first injection.

Blood and serum: Blood samples were collected without 
anticoagulant pre-vaccination and then every month post-
vaccination up to 5 months from July to December 2016; 
serum was separated using standard protocol, labeled and 
stored at –20 ºC for further use.

FMDV 3AB3 NSP ELISA: The E. coli expressed FMDV 
recombinant 3AB3 NSP based indirect ELISA kit 
containing known positive and negative sera, designed, 
developed and evaluated completely by ICAR-Project 
Directorate on FMD, Mukteswar (Mohapatra et al., 2011) was 
used as described earlier (Bora et al., 2014). The final result 
for each test serum was expressed as the percent positivity 
(PP) value, calculated by dividing the Optical Density 
(OD) of the test serum by that of the positive control serum 
and then multiplying with 100. The result was interpreted 
as 3AB NSP-antibody positive, if PP value was more than 
40%; and negative, if PP value was less than 40%.

Statistical method: Statistical analysis was performed 
using the IBM SPSS version 23. The frequency of positive 
and negative cases in between groups was checked by Chi 
square analysis. However, between groups OD values 
variation was checked by repeated measures ANOVA at 
different time intervals.

2 2X  =  (Observed – Expected)  /Expected
2X  = Chi squared; O = observed value; e = expected value

RESULTS AND DISCUSSION

 The serum samples from all the ten (100%), three 
(30%), two (20%) and none (0%) of the animals in groups 
IV, III, II and I, respectively having received >10, 6-9, 3-5 
and 1-2 FMDV vaccine shots, respectively demonstrated 
anti-3ABNSP antibodies in pre- and up to five months 
post-vaccination. The data from pre-vaccinated calves was 
taken as control (baseline data).

 The findings in the present study are in agreement 
with Lee et al. (2006), who observed an increase in the 
humoral response to 3ABC NSP in repeatedly vaccinated 
calves and demonstrated that incomplete vaccine 
purification may lead to transient induction of NSP 
antibodies in vaccinated animals. The immune responses 
to NSPs of FMDV have also been observed in cattle 
vaccinated with concentrated vaccines (Lubroth et al., 
1998). In addition, Mackay et al. (1998) reported that the 
animals which had received more than ten vaccinations 
had NSP antibody profiles similar to those in some animals 

Fig. 1. FMDV anti-3AB3 NSP antibody response (Mean PP value ± 
S.E.) in pre(0)- and post-vaccination serum samples of 
Hardhenu cattle. Groups I, II, III and IV: <1.0, 1.5-3.0, 3.0-5.0 
and >5.0 years, respectively and 1-2, 3-5, 6-9 and >10 number of 
FMDV vaccine shots received since birth, respectively.
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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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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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 Foot-and-mouth disease (FMD) caused by FMD 
virus (FMDV), a member of the genus Aphthovirus within 
the family Picornaviridae is a highly contagious disease 
affecting cloven-hoofed animals leading to severe 
economic consequences. Considering the economic 
importance of the disease, Govt. of India launched FMD-
Control Program (FMD-CP) during 2003-04 through 
biannual  FMD vaccination in the cattle and buffaloes 
accompanied by regular sero-monitoring and disease 
monitoring through active surveillance (Pattnaik et al., 
2012). As per the OIE guidelines (in regions adopting 
vaccination to control FMD), sero-surveillance should be 
performed by an assay capable of differentiating infected 
from vaccinated animals (DIVA strategy). In India, DIVA 
ELISAs have been developed employing 3AB3, 3ABC, 
truncated 2C (2Ct) non-structural proteins (NSPs), etc. 
(Mohapatra et al., 2011; Sharma et al., 2012; Mahajan et 
al., 2013). Of these, the 3AB3 ELISA is being used 
countrywide for sero-surveillance (Mohapatra et al., 
2011). These indigenous assays have also been validated in 
field (Bora et al., 2014; Lather et al., 2014). Apart from 
development of antibodies to structural proteins of FMDV, 
the anti-NSP antibodies can also be induced by residual 
NSPs contained in commercially available inactivated 
FMD vaccines (Clavijo et al., 2004). For the purpose of 
identifying infected animals by detecting antibodies to 
NSPs induced by contaminated residual NSPs contained in 

less pure FMD vaccine can be problematic for serological 
screening. Further, the anti-NSP antibodies have also been 
detected in multiple vaccinated animals (Lee et al., 2006).

 Hardhenu (Bos taurus × Bos indicus) is a newly 
evolved dairy crossbreed cattle (62.5% exotic inheritance), 
best suited to agro-climatic conditions of Haryana (Yadav 
et al., 2020). These animals have been regularly 
vaccinated bi-annually with FMDV vaccine from multiple 
manufacturers since birth. The present communication 
describes the possible effect of repeated FMDV 
vaccination on the generation of anti-3AB NSP antibodies 
in multiple vaccinated Hardhenu cattle which can interfere 
with accurate identification of FMDV infected animals.

MATERIALS AND METHODS

Animals: Forty apparently healthy Hardhenu crossbreed 
cattle maintained at Animal Farm, Department of Animal 
Genetics and Breeding, LUVAS, Hisar were divided into 
four age groups (I to IV of 10 animals each) on the basis of 
age and FMDV vaccine shots received since birth (Table 
1). The pre-vaccination data from group I calves were used 
as control (baseline data). The Animal Farm had no history 
of FMDV outbreak for the last more than ten years. The 
approval for animal experimentation was granted by the 
Institutional Animal Ethics Committee (IAEC), LUVAS 
vide VPHE/IAEC/1702-33 dated 28/05/2016.

Vaccine and vaccination: The animals were vaccinated 
with trivalent inactivated FMDV vaccine (containing *Corresponding author: swatidahiya@luvas.edu.in
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ABSTRACT

 Forty apparently healthy, newly evolved Hardhenu crossbreed cattle, maintained at Animal Farm, Department of Animal Genetics and 
Breeding, LUVAS, Hisar were divided into four (I-IV)groups of 10 animals each on the basis of age (<1.0; 1.5-3.0; 3.0-5.0 and >5.0 years, 
respectively) that received different number of foot-and-mouth disease virus (FMDV) vaccine (from multiple manufacturers at different times) shots 
(1-2, 3-5, 6-9 and >10, respectively) since birth at every six months interval. The pre- and post- FMDV vaccination (up to five months) serum samples 
were tested in 3AB3 non-structural protein (NSP) ELISA for the presence of FMDV antibodies against 3AB NSP antibodies. The animals from group 
IV (100%), III(30%), II(20%) and I(0%) were positive for 3AB NSP antibodies. The peak mean3ABNSP antibody response was observed at four 
months post-vaccination for group I and at one month post-vaccination for groups II, III and IV. There was a significant increase in the proportion of 
animals demonstrating 3AB NSP antibodies with increase in the number of FMDV vaccine shots. These observations indicated that the available 
FMDV vaccines (from multiple manufacturers) were possibly having residual amounts of NSPs as contaminating antigen(s), resulting in the 
development of anti-3AB NSP antibody response in multiple vaccinated Hardhenu cattle.

Keywords: 3AB non-structural protein, DIVA ELISA, Foot and mouth disease virus, Hardhenu cattle, Multi vaccinated

How to cite: Kumar, V., Kakker, N.K., Magotra, A., Mohapatra, J.K. and Dahiya, S. (2021). Detection of foot-and-mouth disease virus anti-
3AB non-structural protein antibodies in multiple vaccinated Hardhenu cattle at organized farm. Haryana Vet. 60(2): 176-178.

several months after infection. These occasional, multiple-
vaccinated animals could not therefore be differentiated 
from infected animals on the basis of antibody to NSPs 
alone. Hayer et al. (2018) reported an increase in FMDV 
NSP-antibody in 3AB3 NSP ELISA following repeated 
vaccinations. The findings in the present study are 
consistent with the above observations as all the ten 

(100%) animals in group IV demonstrated 40 percent 

positivity (PP) value for FMDV 3AB NSP antibodies 
despite the fact that the present study didn’t include the 
FMDV infected and recovered (convalescent) animals.

 The statistical analysis revealed significant differences 
amongst all the four groups in the mean FMDV anti-3AB 
NSP antibodies response during pre- and all the five months 
post-vaccination (Fig. 1). None of the animal in group I 
exhibited PP value more than 40 during pre- and all through 
five months post-vaccination but there were indications 
that at four and five months post-vaccination, the mean PP 
value of FMDV anti-3AB NSP antibodies response (18.0 
and 18.3, respectively) was higher than the pre-vaccination 
response (5.8). The calves in group I demonstrated increasing 
trend in the mean PP values of anti-3AB3 response during 
all the six months post-vaccination which could be due to 
the FMDV booster vaccine (given after two months).The 
mean PP value was <40 throughout the experiment in 
group I and II while it increased to >40 after four months of 
vaccination in group III.  All the ten animals in group IV 
exhibited PP value more than 40 during pre- and at all 
sampling time points up to five months post-vaccination. 

The number of animals exhibiting  40 PP value remained 

the same i.e. 2 and 3 in group II and III, respectively 
throughout the experiment. The peak mean PP value of 
FMDV anti-3AB NSP antibodies response for group IV 
was 86.3at one month post-vaccination whereas for group 
III, it was 42.6 and 42.5 at four and five months post-
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FMDV serotypes O, A and Asia-1) in July 2016 as per the 
manufacturer’s instructions (dose and route) and 
vaccination schedule at the farm. The calves in group I 
were also administered booster dose of vaccine two 
months after the first injection.

Blood and serum: Blood samples were collected without 
anticoagulant pre-vaccination and then every month post-
vaccination up to 5 months from July to December 2016; 
serum was separated using standard protocol, labeled and 
stored at –20 ºC for further use.

FMDV 3AB3 NSP ELISA: The E. coli expressed FMDV 
recombinant 3AB3 NSP based indirect ELISA kit 
containing known positive and negative sera, designed, 
developed and evaluated completely by ICAR-Project 
Directorate on FMD, Mukteswar (Mohapatra et al., 2011) was 
used as described earlier (Bora et al., 2014). The final result 
for each test serum was expressed as the percent positivity 
(PP) value, calculated by dividing the Optical Density 
(OD) of the test serum by that of the positive control serum 
and then multiplying with 100. The result was interpreted 
as 3AB NSP-antibody positive, if PP value was more than 
40%; and negative, if PP value was less than 40%.

Statistical method: Statistical analysis was performed 
using the IBM SPSS version 23. The frequency of positive 
and negative cases in between groups was checked by Chi 
square analysis. However, between groups OD values 
variation was checked by repeated measures ANOVA at 
different time intervals.

2 2X  =  (Observed – Expected)  /Expected
2X  = Chi squared; O = observed value; e = expected value

RESULTS AND DISCUSSION

 The serum samples from all the ten (100%), three 
(30%), two (20%) and none (0%) of the animals in groups 
IV, III, II and I, respectively having received >10, 6-9, 3-5 
and 1-2 FMDV vaccine shots, respectively demonstrated 
anti-3ABNSP antibodies in pre- and up to five months 
post-vaccination. The data from pre-vaccinated calves was 
taken as control (baseline data).

 The findings in the present study are in agreement 
with Lee et al. (2006), who observed an increase in the 
humoral response to 3ABC NSP in repeatedly vaccinated 
calves and demonstrated that incomplete vaccine 
purification may lead to transient induction of NSP 
antibodies in vaccinated animals. The immune responses 
to NSPs of FMDV have also been observed in cattle 
vaccinated with concentrated vaccines (Lubroth et al., 
1998). In addition, Mackay et al. (1998) reported that the 
animals which had received more than ten vaccinations 
had NSP antibody profiles similar to those in some animals 

Fig. 1. FMDV anti-3AB3 NSP antibody response (Mean PP value ± 
S.E.) in pre(0)- and post-vaccination serum samples of 
Hardhenu cattle. Groups I, II, III and IV: <1.0, 1.5-3.0, 3.0-5.0 
and >5.0 years, respectively and 1-2, 3-5, 6-9 and >10 number of 
FMDV vaccine shots received since birth, respectively.

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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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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vaccination, respectively. Espinoza et al. (2004) revealed that 
reactivity to NSPs in the population approached the cut-off 
value following number of vaccinations, consistent with the 
results of present study.

 The increase in number of animals positive for 3AB 
NSP antibodies with increase in number of FMDV vaccine 
shots received and absence of clinical signs development 
during the period of study and history of no FMD outbreak 
in the farm for more than 10 years prior to the study 
probably indicated that the available FMDV vaccines were 
having residual amounts of NSPs as contaminating 
antigens resulting in development of anti-3AB NSP 
antibodies response in multiple vaccinated Hardhenu 
cattle. From the findings of the present study, it can be 
concluded that if the cattle had received multiple doses 
(more than three) of FMDV vaccine from which NSPs 
were not completely removed, a proportion of these 
animals might test positive (depending upon the number of 
vaccine shots received) without actual exposure to FMDV. 
However, more studies are required to substantiate the 
data. Thus, it is of utmost importance that the inactivated 
FMDV vaccines being used in FMD-CP throughout the 
country are certified as “NSP Free” by the manufacturers 
for successful adoption of NSP ELISA based DIVA 
strategy for FMD sero-surveillance which in turn aids in 
the assessment of effectiveness of vaccination based FMD 
control programme.
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Experimental design depicting different groups of 
Hardhenu cattle on the basis of age and number of FMDV 
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Groups Animals Age of No. of No. of
  animals FMDV animals
  (years) vaccine shots
   received
   since birth

I Calves* < 1.0 1-2 10
II Heifers 1.5-3 3-5 10
III Young Adults 3-5 6-9 10
IV Adults > 5.0 > 10 10

* The data from pre-vaccinated naïve calves was taken as control 
(baseline data)
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 The future of livestock industry is quite dependent 
on the well-being of calves as their survival and rapid 
growth count among most important factors responsible 
for the propagation of the dairy herd (Kochewad et al., 
2013). Besides, higher survival rate in a dairy farm further 
increases the selection pressure and is one of major factors 
controlling genetic gain and profitable returns (Sreedhar et 
al., 2010). Calf rearing is an important aspect of dairy 
farming which is often neglected by people (Mahla et al., 
2015) and it must be given full attention for better growth, 
health and productivity. Overall performance (production, 
reproduction and growth) of livestock mainly depends 
upon the management practices regarding feeding, 
housing, health and breeding. These management 
practices differ from place to place due to number of 
factors and studying livestock management practices 
followed by farmers in a particular region is necessary to 
know the respective strengths and weaknesses of the rearing 
systems (Gupta et al., 2008) and helps in formulating 
relevant policies. Every component of management 
practices either independently or in combination affects the 
overall performance of the livestock. Keeping in view, the 
present study was designed to appraise the existing calf 
rearing practices adopted by dairy farmers in rural area of 
the Hisar district of Haryana state.

MATERIALS AND METHODS

 The study was conducted in seven nearby villages 
(Gangwa, Kaimri, Kharar-Alipur, Khanpur, Dhani 

*Corresponding author: nklangyan@gmail.com

Mohabbatpur, Siswal and Modakhera) of Hisar district 
which were selected randomly. Responses from a total of 
100 respondents (dairy farmers) were recorded about the 
calf rearing practices with help of a well-developed 
questionnaire and it comprised of 12-15 respondents from 
each village. The farmers were rearing either cattle, buffalo 
or both. The data were collected by asking questions to the 
farmers and also by direct observation in the farmer’s 
herds. The existing management practices relating to 
feeding, housing, and general health care were studied.

RESULTS AND DISCUSSION

Socio-economic and personal profile of respondents: 
Majority of the respondents belonged to age group of 31-
60 years (77%), while 21% respondents were young (18-
30 years) (Table 1). Half of the respondents belonged to 
general category while 23% and 27% respondents belonged 
to scheduled caste and backward caste category, 
respectively. Around 47% respondents belonged to nuclear 
family while remaining 53% were from joint families. More 
than half respondents (57%) had medium family size of 5-8 
members while only 8% of the respondents had large family 
size. Majority of respondents (84%) were married. Farming 
was the main occupation of maximum number of 
respondents (59%). Only about one fourth of respondents 
(22%) were having education above high school. Majority of 
the farmers (58%) had medium herd size, while 27% had 
small herd size. About two-third of farmers were rearing 
only buffaloes while 27% were keeping both cattle and 
buffaloes.
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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)


