
and 48 h postoperative stages in comparison to the values 
recorded in OVE group. Rangnath and Kumar (2007) 
reported significantly higher serum cortisol concentrations 
(24h to 48h after operation) in bitches undergoing left flank 
ovariohysterectomy in comparison to bitches that were 
sterilized by laparoscopic method of ovariohysterectomy. 
Devitt et al. (2005) also reported significant rise in the 
serum cortisol level for longer period in bitches sterilized 
by open method of ovariohysterectomy in comparison to 
those sterilized by laparoscopic method. Fox et al. (1994) 
and Smith et al. (1999) reported significant increase of 
plasma cortisol level in response to surgical stress in dog 
and cat after ovariohysterectomy.

 A significantly (p<0.05) lower plasma glucose 
concentration were recorded for LapOVE group at 15 
minutes, 4h, 8h, 24h and 48h post-operative stage in 
comparison to the values recorded for OVE group (Table 
2). This could be due to more pain and stress encountered 
during open method. Laiju et al. (2011) also reported 
significant increase in blood glucose level after 
conventional open ovariohysterectomy method. Devitt et 
al. (2005) also observed significant increase in blood glucose 
concentration at 1, 2, 4 and 6 h following ovariohysterectomy, 
and at one hour following laparoscopic ovariohysterectomy 
in bitches. Rangnath et al. (2007) reported significantly 
higher blood glucose level in bitches undergoing left flank 
ovariohysterectomy in comparison to bitches that were 
sterilized by laparoscopic method of ovariohysterectomy 
during immediate post-operative period.

CONCLUSION

 Based on the findings of present study, it can be 
concluded that laparoscopic ovariectomy is less stressful, 
less traumatic and less painfull in comparison to open 
ovariectomy and can be used as an alternate method to the 
open method with early recovery.
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ABSTRACT

 Avian colibacillosis is one of the most common bacterial diseases that affect poultry industry worldwide. The disease leads to economic losses 
in terms of carcass condemnation, reduced body weight and treatment cost etc. A questionnaire survey was conducted in two agroclimatic zones in the 
state of Haryana to identify the risk factors associated with occurrence of avian colibacillosis at broiler farms of Haryana along with assessment of 
management practices and biosecurity measures followed, knowledge of various diseases, antibiotics and disinfectants commonly used at the farm. A 
total of 40 broiler farms of 10 districts were surveyed. It was found that overall 29 (72.5%) farms had history of avian colibacillosis. A total of 21 
(52.5%) farm owners were illiterate and 55% (n=22) had experience of 5-15 years in poultry farming. The most commonly used antibiotic was 
enrofloxacin (n=32 farms). On statistical analysis, the  factors that were found to be significantly associated with higher avian colibacillosis were 
occurrence of chronic respiratory disease (CRD) at broiler poultry farms, increased use of antimicrobials in feed during summer season, litter 
removal only at the end of production cycle, no restriction on entry of visitors, lack of vehicle disinfection and lack of increase in supplements in feed 
during summer season. These factors were thus identified as potential risk factors for avian colibacillosis in the study. The odds of these factors were 
also significantly associated with avian colibacillosis at these farms.

Keywords: Avian colibacillosis, Chronic respiratory disease, Enrofloxacin, Poultry farms
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th The state of Haryana ranks 8  in broiler meat 
production with 0.40 MT meat per year (DAHD&F, 2017). 
Avian colibacillosis is one of the most common bacterial 
diseases that affect the poultry industry. High morbidity 
and mortality, poor growth rate, carcass condemnation at 
slaughter house and high cost incurred in treatment results 
in heavy economic losses due to avian colibacillosis 
(Nolan et al., 2013). Interactions of various predisposing 
factors lead to occurrence of colibacillosis. These 
predisposing factors for colibacillosis can be categorized 
into three different categories:1. bird’s susceptibility, 2. 
environment and 3. agent. The interaction between these 
factors determines if disease occurs in the chicken flocks 
(Barnes et al., 2008). Avian pathogenic Escherichia coli 
(APEC) is the causative agent of avian colibacillosis and is 
normally found in the intestinal tract of birds along with 
non-virulent strains. The APEC interacts with inadequate 
biosecurity and managemental practices on poultry farms 
to cause avian collibacillosis (Nolan et al., 2013). 
Immunosuppression, poor chicken welfare and co-
infections with other pathogens e.g. Newcastle disease 
virus, infectious bronchitis virus and Mycoplasma 
gallisepticum, Pasteurella multocida might increase the 
birds’ susceptibility to APEC infection (Guabiraba and 
Schouler, 2015). Wide distribution of APEC in the bird’s 
surroundings viz., litter, water, dust and feeders, 
environmental extremities and excessive ammonia levels 
in the shed have been found to be positively associated 
with increased susceptibility of birds to APEC infection 
among broiler chickens (Kabir, 2010). The antimicrobials 

including tetracyclines, aminoglycosides, beta-lactams, 
quinolones, chloramphenicols and sulphonamides are 
mainly used for control and treatment of avian colibacillosis 
(Stolker and Brinkman, 2005). The rampant use of 
antimicrobials can also act as a risk factor for constant 
occurrence of colibacillosis at broiler farms.

 However, little knowledge is available about the 
potential predisposing risk factors  associated with APEC 
among broiler chicken in Haryana. Therefore, this present 
study was aimed to identify the various potential risk 
factors associated with avian colibacillosis.

MATERIALS AND METHODS

Questionnaire Survey of broiler farms in Haryana 
state: A questionnaire was designed using EpiInfo™ 
software (CDC, Georgia, USA) to conduct farm-level 
epidemiological survey to identify predisposing risk 
factors associated with colibacillosis in the broiler farms. 
The questionnaire was also used to assess the knowledge, 
attitude and practices followed by farmers at these farms. 
The survey was conducted between July 2018 and March 
2019. The sampling frame for questionnaire consisted of 
broiler farms of both Eastern (n=15) and western (n=25) 
agroclimatic zone of Haryana that were currently in 
production. A total of 45 questions (including nominal and 
open-ended questions) were included in the survey. The 
survey included questions on the number of birds kept on 
the farm, location of the farm, experience in poultry 
farming, management practices and general flock health. 
The questions covered in survey along with response of 
farmers have been provided (Table 1 and 2).*Corresponding author: kushalgrakh24@gmail.com
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.
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Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus 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 synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 
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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

Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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Data analysis: The information collected from survey was 
filled in EpiInfo™ on the day of collection. All the data 
were then imported to SPSS statistical software for 
analysis. Descriptive statistics was used to measure 
associations between histories of avian colibacillosis at 
farm with all the variables collected (chi-square test). A 
value of p<0.05 was considered significant. Strength of the 
associations was assessed by calculating Odds Ratios with 
95% confidence interval. Those variables with value of 
p<0.05 were considered as significant.

RESULTS AND DISCUSSION

 It was observed that a total of 29 poultry farms 
(72.5%) had a history of avian colibacillosis outbreaks. 
These farmers also reported that colibacillosis occurs 
constantly at their farms which might be due to various 
predisposing risk factors which interacts together to cause 
the disease. This study identified six such factors (Table 1) 
which might be the potential predisposing factors based on 
their statistically significant association with avian 
colibacillosis history at these farms. Out of 29 farms which 
had history of colibacillosis, 23 farms (79%)  have also 
reported the history of CRD at their farms. The occurrence 
of CRD might be providing opportunity for E. coli to 
invade as CRD infection causes respiratory lesions which 
is most favored route of APEC. The CRD induces stress 
and immunosuppression which provide another route for 
extra-intestinal translocation of APEC and thus 
colibacillosis (Guabiraba and Schouler, 2015). The odds of 
occurrence of CRD were 10 times greater on the farms that 
had occurrence of colibacillosis than on those that did not 
have (Table 1).

 It was found that at 32 farms, litter was removed only 
the at the end of cycle, whereas rest of the farms removed 
litter or a part of litter (wet or litter under diseased birds) 
during the cycle. Out of these 32 farms which removed 
litter only at the end of cycle, 26 (81%) had avian colibacillosis 
history. The farms which have removed or replaced the 
litter during the cycle due to moisture had experienced less 
occurrence of disease. The reason can be less moisture in 
litter will prevent ammonia production in the shed, which 
is a stressor for birds. The frequent change in used litter 
might also be reducing the APEC load in the shed and thus 
preventing constant exposure of birds. The odds of 
removing litter only at the end of cycle was 7.2 times 
greater at the farms that had colibacillosis than of those 
which do not have colibacillosis (Table 1).

 The unrestricted entry and movement of visitors at 
25 farms was associated with higher occurrence (84%) of 
avian colibacillosis at these broiler farms and similarly out 
of 22 farms which were not following disinfection of 

vehicles, 19 (86%) farms had history of colibacillosis. 
These findings thus suggested that lack of strict 
biosecurity measures provide an opportunity to bacteria to 
infect the birds with the help of animate (visitors) and 
inanimate vectors (vehicle) (Anza et al., 2014). The 
occurrence of the disease was higher (89%) at the farms 
where poultry farmers themselves were involved in 
diagnosis and treatment of avian colibacillosis. In present 
study, 30 farms have used increased concentration of 
various antimicrobials in feeds, out of which 25 (83.3%) 
farms have history of reoccurrence of colibacillosis. The 
possible reason might be the arise of antimicrobial resistant 
APEC strains due to non-prudent use of antimicrobials in 
the feed (Langdon et al., 2016). The odds of increased 
antimicrobials used were 7.5 times greater on the farms 
with history of colibacillosis than on those without disease. 
A total of 18 farms which have not provided supplements 
to birds, a higher colibacillosis occurrence (88.9%) was 
reported. Birds in commercial broiler production system 
faces various stressors which lead to decreased production 
and predispose immunocompromised birds to infection 
(CPDO, 2015). The practice of providing supplements 
(vitamin, minerals, liver tonics) in feed could be beneficial 
to bird’s health and immune status and help them to 
overcome or neutralize stressors.

 The avian colibacillosis was observed more 
frequently at the farms where feeders were washed at the 
end of cycle (90%) as compared to the farms where feeders 
were washed weekly (66.6%). Occurrence of colibacillosis 
was higher at the farms where drinkers were washed 
weekly (87.5%) when compared to the farms where daily 
cleaning of drinkers was carried out (68.8%). The disease 
occurrence was also found to be higher among the farms 
which were not disinfecting their water storage tanks. 
Irregular and inadequate washing and lack of disinfection 
of feeder, drinker and storage tank might help APEC and 
other organisms to build-up. Awawdeh, 2017, also 
reported higher APEC prevalence at broiler farms where 
disinfection of water and other equipments were lacking. 
As per guidelines of Central Poultry Development 
Organization (CPDO), 2015, all the poultry farms should 
use footbath at entry of farm. However, none of the farm in 
present survey was using footbath at entry of farm.

 Some of the factors like litter and carcass disposal 
methods, educational status of owner, experience in 
poultry farming, source of water, use of concrete tanks 
over plastic tanks and insulation of roofs were found to 
have no significant association with occurrence of 
colibacillosis (Table 2). However, these can be potential 
risk factors due to their biosecurity significance. Omer et 
al., 2010, observed heavy mortality due to colibacillosis at 

Table 1

Risk factors significantly associated with the avian colibacillosis

Sr. No. Group variable  Unique value Total Positive Prevalence p value (Chi-square)  Odds Ratio

 Overall   40 29 72.50

1. Occurrence of CRD  Yes 26 23 88.46 0.002 10.22
  No 14 6 42.86    

2. Increased use of Yes 30 25 83.33 0.008 7.5
 antimicrobials No 10 4 40.00

3. Litter removed only Yes 32 26 81.25 0.013 7.22
 at end of cycle No 8 3 37.50

4. Disinfection of Yes 18 10 55.56 0.030 0.197
 vehicles No 22 19 86.36

5. Restricted visitor entry Yes  15 8 53.33 0.035 0.218
  No 25 21 84.00

6. Increased use of Yes 22 13 59.09 0.036 0.181
 supplements No 18 16 88.89

Table 2

Risk factors with non-significant association with the avian colibacillosis

Sr. No. Group variable  Unique value Total Positive Prevalence

1 Feeder cleaning frequency Weekly 30 20 66.67
  At the end of cycle 10 9 90.00

2 Agroclimatic zones Eastern zone 15 9 60.00
  Western zone 25 20 80.00

3 Educational status Illiterate 21 17 80.95
  School-college 19 12 63.16

4 Health services provider AHD/Private 31 21 67.74
  Owner himself 9 8 88.89

5 Disinfection of water system Yes 31 21 67.74
  No 9 8 88.89

6 Water bowl cleaning frequency Daily 32 22 68.75
  Weekly 8 7 87.50

7 Litter disposal Sold 18 12 66.67
  Used as manure 22 17 77.27

8 Experience  1-5 years 18 14 77.78
  5-15 years 22 15 68.18

9 Insulation on roof Yes 26 18 69.23
  No 14 11 78.57

10 Capacity of birds 5000-10000 31 23 74.19
  More than 10000 9 6 66.67

11 Water storage tank Concrete tanks 16 11 68.75
  Plastic tanks 24 18 75.00

12 Source of water Borewell 31 22 70.97
  Canal water 9 7 77.78

13 Gumboro outbreak history Yes 16 12 75.00
  No 24 17 70.83

14 Transport vehicle Rented 37 27 72.97
  Farm owned 3 2 66.67

15 Use of foggers Yes 12 9 75.00
  No 28 20 71.43

16 Carcass disposal method Buried 30 22 73.33
  Open dumping 10 7 70.00
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus 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 synchronisation protocols in 
crossbred postpartum cows.
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 A total of 20 healthy crossbred cows at 60-90 days 
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Data analysis: The information collected from survey was 
filled in EpiInfo™ on the day of collection. All the data 
were then imported to SPSS statistical software for 
analysis. Descriptive statistics was used to measure 
associations between histories of avian colibacillosis at 
farm with all the variables collected (chi-square test). A 
value of p<0.05 was considered significant. Strength of the 
associations was assessed by calculating Odds Ratios with 
95% confidence interval. Those variables with value of 
p<0.05 were considered as significant.

RESULTS AND DISCUSSION

 It was observed that a total of 29 poultry farms 
(72.5%) had a history of avian colibacillosis outbreaks. 
These farmers also reported that colibacillosis occurs 
constantly at their farms which might be due to various 
predisposing risk factors which interacts together to cause 
the disease. This study identified six such factors (Table 1) 
which might be the potential predisposing factors based on 
their statistically significant association with avian 
colibacillosis history at these farms. Out of 29 farms which 
had history of colibacillosis, 23 farms (79%)  have also 
reported the history of CRD at their farms. The occurrence 
of CRD might be providing opportunity for E. coli to 
invade as CRD infection causes respiratory lesions which 
is most favored route of APEC. The CRD induces stress 
and immunosuppression which provide another route for 
extra-intestinal translocation of APEC and thus 
colibacillosis (Guabiraba and Schouler, 2015). The odds of 
occurrence of CRD were 10 times greater on the farms that 
had occurrence of colibacillosis than on those that did not 
have (Table 1).

 It was found that at 32 farms, litter was removed only 
the at the end of cycle, whereas rest of the farms removed 
litter or a part of litter (wet or litter under diseased birds) 
during the cycle. Out of these 32 farms which removed 
litter only at the end of cycle, 26 (81%) had avian colibacillosis 
history. The farms which have removed or replaced the 
litter during the cycle due to moisture had experienced less 
occurrence of disease. The reason can be less moisture in 
litter will prevent ammonia production in the shed, which 
is a stressor for birds. The frequent change in used litter 
might also be reducing the APEC load in the shed and thus 
preventing constant exposure of birds. The odds of 
removing litter only at the end of cycle was 7.2 times 
greater at the farms that had colibacillosis than of those 
which do not have colibacillosis (Table 1).

 The unrestricted entry and movement of visitors at 
25 farms was associated with higher occurrence (84%) of 
avian colibacillosis at these broiler farms and similarly out 
of 22 farms which were not following disinfection of 

vehicles, 19 (86%) farms had history of colibacillosis. 
These findings thus suggested that lack of strict 
biosecurity measures provide an opportunity to bacteria to 
infect the birds with the help of animate (visitors) and 
inanimate vectors (vehicle) (Anza et al., 2014). The 
occurrence of the disease was higher (89%) at the farms 
where poultry farmers themselves were involved in 
diagnosis and treatment of avian colibacillosis. In present 
study, 30 farms have used increased concentration of 
various antimicrobials in feeds, out of which 25 (83.3%) 
farms have history of reoccurrence of colibacillosis. The 
possible reason might be the arise of antimicrobial resistant 
APEC strains due to non-prudent use of antimicrobials in 
the feed (Langdon et al., 2016). The odds of increased 
antimicrobials used were 7.5 times greater on the farms 
with history of colibacillosis than on those without disease. 
A total of 18 farms which have not provided supplements 
to birds, a higher colibacillosis occurrence (88.9%) was 
reported. Birds in commercial broiler production system 
faces various stressors which lead to decreased production 
and predispose immunocompromised birds to infection 
(CPDO, 2015). The practice of providing supplements 
(vitamin, minerals, liver tonics) in feed could be beneficial 
to bird’s health and immune status and help them to 
overcome or neutralize stressors.

 The avian colibacillosis was observed more 
frequently at the farms where feeders were washed at the 
end of cycle (90%) as compared to the farms where feeders 
were washed weekly (66.6%). Occurrence of colibacillosis 
was higher at the farms where drinkers were washed 
weekly (87.5%) when compared to the farms where daily 
cleaning of drinkers was carried out (68.8%). The disease 
occurrence was also found to be higher among the farms 
which were not disinfecting their water storage tanks. 
Irregular and inadequate washing and lack of disinfection 
of feeder, drinker and storage tank might help APEC and 
other organisms to build-up. Awawdeh, 2017, also 
reported higher APEC prevalence at broiler farms where 
disinfection of water and other equipments were lacking. 
As per guidelines of Central Poultry Development 
Organization (CPDO), 2015, all the poultry farms should 
use footbath at entry of farm. However, none of the farm in 
present survey was using footbath at entry of farm.

 Some of the factors like litter and carcass disposal 
methods, educational status of owner, experience in 
poultry farming, source of water, use of concrete tanks 
over plastic tanks and insulation of roofs were found to 
have no significant association with occurrence of 
colibacillosis (Table 2). However, these can be potential 
risk factors due to their biosecurity significance. Omer et 
al., 2010, observed heavy mortality due to colibacillosis at 

Table 1

Risk factors significantly associated with the avian colibacillosis

Sr. No. Group variable  Unique value Total Positive Prevalence p value (Chi-square)  Odds Ratio

 Overall   40 29 72.50

1. Occurrence of CRD  Yes 26 23 88.46 0.002 10.22
  No 14 6 42.86    

2. Increased use of Yes 30 25 83.33 0.008 7.5
 antimicrobials No 10 4 40.00

3. Litter removed only Yes 32 26 81.25 0.013 7.22
 at end of cycle No 8 3 37.50

4. Disinfection of Yes 18 10 55.56 0.030 0.197
 vehicles No 22 19 86.36

5. Restricted visitor entry Yes  15 8 53.33 0.035 0.218
  No 25 21 84.00

6. Increased use of Yes 22 13 59.09 0.036 0.181
 supplements No 18 16 88.89

Table 2

Risk factors with non-significant association with the avian colibacillosis

Sr. No. Group variable  Unique value Total Positive Prevalence

1 Feeder cleaning frequency Weekly 30 20 66.67
  At the end of cycle 10 9 90.00

2 Agroclimatic zones Eastern zone 15 9 60.00
  Western zone 25 20 80.00

3 Educational status Illiterate 21 17 80.95
  School-college 19 12 63.16

4 Health services provider AHD/Private 31 21 67.74
  Owner himself 9 8 88.89

5 Disinfection of water system Yes 31 21 67.74
  No 9 8 88.89

6 Water bowl cleaning frequency Daily 32 22 68.75
  Weekly 8 7 87.50

7 Litter disposal Sold 18 12 66.67
  Used as manure 22 17 77.27

8 Experience  1-5 years 18 14 77.78
  5-15 years 22 15 68.18

9 Insulation on roof Yes 26 18 69.23
  No 14 11 78.57

10 Capacity of birds 5000-10000 31 23 74.19
  More than 10000 9 6 66.67

11 Water storage tank Concrete tanks 16 11 68.75
  Plastic tanks 24 18 75.00

12 Source of water Borewell 31 22 70.97
  Canal water 9 7 77.78

13 Gumboro outbreak history Yes 16 12 75.00
  No 24 17 70.83

14 Transport vehicle Rented 37 27 72.97
  Farm owned 3 2 66.67

15 Use of foggers Yes 12 9 75.00
  No 28 20 71.43

16 Carcass disposal method Buried 30 22 73.33
  Open dumping 10 7 70.00

72 73

Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus 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 synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS
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the broiler farms due to absence of insulations on roofs and 
other cooling systems at the farms. Out of 40 farms, 22 
(55%) used the litter as manure in agriculture fields, which 
may serve as source of infection for other animals and 
humans (Bhushan et al., 2017). Understanding the 
predisposing risk factors associated with the higher 
prevalence of APEC can assist farm owners to implement 
strategies to minimize the disease. Good biosecurity and 
management protocols are crucial in controlling and 
reducing environment contamination of APEC and 
preventing colibacillosis (Guabiraba and Schouler, 2015).

 Conclusively, this study identified the potential 
predisposing risk factors associated with avian colibacillosis 
occurrence at broiler farms in state of Haryana. Good 
biosecurity measures including disinfection of water and 
equipments, restriction on entry of visitors and vehicles 
can reduce the occurrence of avian colibacillosis at broiler 
farms. Additionally, rationale use of antimicrobials and 
addition of supplements in feed during summer season can 
be beneficial for flock health and reduction of avian 
colibacillosis at farms.
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 The morphology and gross disposition of the 
digestive tract has been extensively studied and reported in 
various species of mammals like sheep, cattle, pigs, 
horses, dogs (Sisson and Grossman, 1953), man (Harold, 
1992) and birds (Devyn et al., 2000). Rabbits are 
extensively used in the laboratories as a classical 
experimental animal model for various experimentations 
including the nutritional studies (McNitt et al., 2011). 
Rabbit meat is high in protein and low in fat (Holmes et al., 
1984). Sodium and caloric content of the meat is also low 
(McNitt et al., 2011). Hence, it is a good source of protein 
for children, sick, aged and health conscious people.  
Hence, the present work was focused on anatomical  
details of small intestine of rabbits which play a major role 
in digestion of food particles and absorption of nutrients.

MATERIALS AND METHODS

 The present study was carried out on twelve adult 
rabbits between body weights of 1.0 to 1.5 Kg after 
approval of Institutional Animal Ethics Committee 
(IAEC). After topographic study, gross parameters for 
length and diameters were recorded for different 
components of small intestine. Tissue specimens from 
every 10 cm intervals were taken from different segments 
of intestine i.e., duodenum, jejunum and ileum and  fixed 
in 10% Neutral buffered formalin (10% NBF) and Bouin’s 
fixatives. These samples were processed by acetone-
benzene schedule and  these 5-6 µm thick paraffin sections 
were stained with Haematoxylin and eosin (H&E) for 
routine histoarchitecture, Masson’s trichrome method for 
Collagen fibers, Gridley’s method for reticular fibers and 
Weigert’s method for elastic fibers (Luna, 1968). 
Micrometry was done by using Leica Qwin Image 
Analyzer software in Leica DM 2000 microscope. The 
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data collected were analyzed statistically (Snedecor and 
Cochran, 1994).

RESULTS AND DISCUSSION

Gross Anatomy

 The small intestine comprised of three segments; 
duodenum, jejunum and ileum. The ileum had a dilated 
terminal end, the Sacculus Rotundus (SR).

Duodenum: In the present study, after its origin from the 
pylorus, the duodenum was found to progress caudally 
along the descending part of colon below the right lateral 
lobe of liver and medial to the right lateral abdominal wall 
(Fig. 1). It presented a descending part, a transverse part 
and an ascending part from oral to aboral direction. The 
descending part extended posteriorly up to the level of 
pelvic inlet, and then it continued as transverse part and  
proceeded cranially as ascending part. The ascending part 
reached the level of last thoracic vertebra, passed 
downward and forward and finally backward, reached the 
right lateral abdominal region and continued as jejunum. 
Similar observations have been reported by Prasad (1971) 
in rabbits and Perez et al. (2011) in chinchilla.

Jejunum: The jejunum appeared as a highly convoluted 
portion of small intestine. It occupied its place in right 
lateral abdominal region between the stomach and the 
caecum. The whole tube consisted of numerous “U” 
shaped loops and was found to be attached at the margin of 
mesentery. It was 167.17±11.04 cm in length and 
5.86±0.34 mm in diameter. However, Ali et al. (2008) 
reported that in African giant rat, the jejunum occupied the 
abdominal floor between the stomach cranially and the 
urinary bladder caudally.

Ileum: The terminal portion of small intestine, i.e. ileum 
was devoid of any loops, it was 28.42 ± 0.811 cm long and *Corresponding author:rajesh.ranjan837@gmail.com
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ABSTRACT

 The present study was undertaken to explore the gross and histo-morphological details of the small intestine and was carried out on twelve 
adult rabbits between body weights of 1.0 to 1.5 Kg. The tissue samples were processed, sectioned and subjected to specific stains to reveal 
histological details. The general architecture was similar to other mammals with few peculiarities: the shape of the villi varied from leaf-like in the 
duodenum to conical in jejunum and club-shaped in ileum. Brunner’s gland was present in the initial part of the duodenum only. Peyer’s patch was 
present only at the termination of the ileum. The sacculus rotundus was a unique structure in rabbit and was distributed with numerous lymph nodules 
which took part in gut associated immune response in rabbit. The mean thickness of tunica muscularis in the ileum  was significantly high.
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500

Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes

Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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 The estrus 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 synchronisation protocols in 
crossbred postpartum cows.

MATERIAL AND METHODS

 A total of 20 healthy crossbred cows at 60-90 days 
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ABSTRACT

 The objective of present research work was to study the efficacy of two different synchronization protocols for improving the fertility in 
postpartum crossbred cows. A totah protocol induces better estrus response and first service conception rate in postpartum cows. 

Keywords: Conception rate, Double PG, Ovsynch protocol

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

Fig. 1. Semilogarithmic plot of plasma concentration time profile of 
amoxicillin and cloxacillin following single dose (10 mg/kg) i.v. and 
i.m. administration in sheep (n=4)
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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ABSTRACT

 Present study comprised of 72 crossbred cows (group I= 60 endometritic and group II=12 healthy) at 30±2days postpartum. The 
polymorphonuclear neutrophils (PMN) cell coun
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