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ABSTRACT

 The investigation included thorough postmortem examination of 40 poultry carcasses brought to the Department of Veterinary Pathology, 
LUVAS, Hisar during the period of six months (from August 2018 to January 2019). The cases were suspected of neoplastic conditions on the basis of 
abnormal enlargement or nodular growths in visceral organs and later on confirmed by histopathological examination. Maximum cases of neoplastic 
conditions were observed in layers. Histomorphologically, out of 40 neoplastic disease suspected cases, one case revealed the characteristic 
infiltration of myelocytes in visceral organs as liver, spleen, kidneys, intestines, lungs suggestive of myelocytomatosis. Immunohistochemical 
studies using CD79 alpha and CD3 differentiation markers were conducted on neoplastic cells for confirmation of the disease. Neoplastic myeloid 
cells did not reveal any reactivity for CD3 or CD79 alpha markers confirming that these cells are not of T or B lymphoid cell origin. Case of 
myelocytomatosis disease was further confirmed as J subgroup of Avian leukosis by conventional PCR. 

Keywords: Avian leukosis, CD79 alpha, CD3, Myelocytomatosis, Neoplastic conditions, PCR
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 Avian leukosis, caused by avian leukosis viruses 
which belong to the family Retroviridae is prevalent 
worldwide (Fadly and Payne, 2003; Chauhan and 
Sushovan, 2010).  Avian leukosis virus subgroup J (ALV-
J) is one of ten subgroups, among six subgroups viz., A-J 
that were  isolated from chickens and turkey (Payne, 
1992). Lymphomas in poultry are common disease 
conditions which have economic importance due to 
associated mortality and condemnations of the carcassess. 
Myelocytomatosis is a tumour condition caused by avian 
leukosis virus subtype J which involves an extravascular 
proliferation of cells of the granulocytic series particularly 
the myelocytes. Subgroup J avian leukosis virus (ALV-J) 
was first isolated in 1989 from meat-type chickens. Diseases 
associated with ALV-J have caused enormous economic 
losses in chicken worldwide (Fadly and Smith, 1999). 
ALV-J has been recognized and reported in most parts of 
the world.

 The incubation period of about 14 weeks makes it 
more of a problem in breeders and commercial layers 
(Fadly, 2010). The clinical infected hosts of ALV-J are 
characterized as high mortality, delayed growth and 
development of a variety of tumors including myelocytomas, 
hemangiomas, nephromas and erythroblastosis (Arshad et 
al., 1997). In the present study, we report the diagnostic 
investigation of myelocytomatosis in an organized poultry 
farm diagnosed on the basis of gross lesions, 
histopathological examination, immunohistochemical 
differentiation and molecular techniques.

MATERIALS AND METHODS

 The present study was carried out on 40 poultry 

carcasses suspected for neoplastic conditions on the basis 
of abnormal enlargement or nodular growths in visceral 
organs which were brought for necropsy examination to 
the Department of Veterinary Pathology, LUVAS, Hisar 
from August, 2018 to January, 2019. The detailed post 
mortem examination was conducted and the details 
regarding identification of all the carcasses viz. species, 
age, sex etc. were recorded.

Pathological studies: All poultry carcasses suspected for 

neoplastic conditions (40 cases) were examined critically 

for gross pathological alterations in various internal organs 

mainly liver. Representative tissue pieces from organs, 

which revealed lesions particularly heart, liver, spleen, 

proventriculus, intestine, ovary, lung, kidney, brain and 

bursa of Fabricius were collected in 10 per cent buffered 

formalin for histopathological examination. The fixed 

tissues were washed in running tap water, dehydrated in 

graded ethyl alcohol, cleared in benzene and embedded in 

paraffin wax (melting point 60-62 ºC). Paraffin sections 

were cut at the thickness of 4-5µ and stained with routine 

haematoxylin and eosin stain using Lilly Mayer’s 

haematoxylin and 2 percent water soluble eosin (Luna, 

1968). Tumours were diagnosed and classified on the basis 

of characteristic gross and microscopic lesions.

Immunohistochemical studies: Immunohistochemical 

staining using primary antibodies for B and T cell 

differentiation markers i.e. CD79 alpha (anti-chicken 

Invitrogen; CAT No. MA5-13212) and CD3 (anti-chicken 

Invitrogen CAT No. MA5-28699) was done in formalin 

fixed tumour tumour as per standard protocol. Antigen 

retrieval was performed by microwave irradiation in a 

Coplin jar containing 0.01M citric buffer, pH 6.0, for 10×2 *Corresponding author: shailjap93@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.

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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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 
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minutes. Optimal concentration of each primary antibody 

(Table 1) was determined by making serial dilution of 

1:10, 1:20, 1:50 1:100 and 1:200, in PBS containing 1% 

bovine serum albumin (BSA) and subjecting them to 

standard immunohistochemical protocol. The negative 

controls were treated with diluent only (1% BSA in PBS) 

without primary antibody. The reaction was developed by 

using 3-Amino-9-ethyl-carbazole (AEC; Sigma Chemicals, 

USA) as staining substrate which gave brick red (reddish 

brown) colour. Counterstaining of the sections was done 

by using Mayer’s hematoxylin (Sigma, MHS-16) for 1-2 

minutes and mounted in aqueous mounting medium 
TMCC/Mount  (Sigma Chemicals, USA). Immunohisto-

chemical staining was accessed as negative and positive 

groups. Brick red or brown red colour in membrane and 

cytoplasm of tumour cells was taken as positive.

Molecular studies: Tumour tissue samples were collected 
from liver of all the 40 carcasses and stored at -20 ºC for 
molecular studies. Conventional Polymerase chain 
reaction (PCR) was carried out on all the 40 carcasses.  
Total genomic RNA extraction was done from the 400 mg 
liver tissue by Trizol reagent method. RNA quantity was 
determined using A260 values in biophotometer and the 
purity was judged using A260/280 ratio >1.8-2.0. The 
quality of total RNA was checked by electrophoresis in 
1.5% agarose gel electrophoresis in tris-acetate-EDTA 
buffer, pH 8.3. cDNA synthesis was done from mRNA 
extracted using primers provided in the commercial kit for 
cDNA synthesis (Thermo Scientific Revert Aid First 
Strand cDNA Synthesis kit CAT no. K1621). Conventional 
PCR was carried out to identify the proviral gp85 for ALV-

1J by employing specific primer (F-5 -GGATGAGGTG 
1 1

ACTAA_GAAG-3 , R-5 -CGAACC AAAGGTAACA 
1CACG-3 ) as described by Pham et al., 1999 using 

standard protocol with 54 ºC annealing temperature 
yielding product of size 545 bp.

RESULTS AND DISCUSSION

 All the cases were present in adult birds which were 
more than 18 weeks age affecting layers, broilers and dual 
purpose birds. Maximum cases were found affecting the 
layers. Out of total 40 cases suspected for neoplastic 

conditions, one case in a layer revealed the lesions of 
myelocytomatosis. Grossly there was presence of variable 
sized tumour like nodular lesions in various visceral 
organs such as liver, spleen, kidney, and lung. Liver was 
extensively enlarged and appeared as cherry red in colour 
containing discrete tumour foci (Fig. 1). Microscopically 
there was proliferation of well differentiated myelocytes 
with large, eccentrically placed basophilic vesicular 
nucleus in different visceral organs such as liver (Fig. 2,3), 
spleen, kidney (Fig. 4) and lung. The cytoplasms of the 
cells were packed with acidophilic granules which were 
spherical in shape. No lesions were observed in heart, 
brain, nerves, bursa of Fabricius. Immunohistochemical 
studies on neoplastic myeloid cells did not reveal any 
immunoreactivity to both CD79 alpha and CD3 marker 
(Fig. 5, 6). This indicates that the neoplastic myelocytes 
were not of T or B lymphoid cell origin. Out of 40 tumour 
samples collected from liver tissue, one sample that was 
showing lesions of myelocytomatosis was positive for 
ALV-J serogroup, while all other samples were negative for 
avian lymphoid leukosis virus serogroup J. This confirmed the 
presence of ALV-J serogroup myelocytomatosis.

 The present study demonstrated the occurrence of 
ALV-J in a commercial layer. Depending on the organ 
involved, the tumourous lesions were variable. In the liver 
and spleen, infiltration and proliferation of myeloid cells were 
associated with extensive damage in the parenchymatous 
tissues. The gross and histopathological findings in this 
case are similar to the findings of other researchers (Pejovic 
et al., 2007; Jayalakshmi and Selvaraju, 2016). The ALV-J 
mainly induces myelocytomatosis because of their tropism 
to the cells of the myeloid rather than the lymphoid lineage 
(Payne and Fadly, 2003). Compression of resident cell 
population by the proliferative myelocytes in the liver and 
the ovary may lead to hepatic necrosis and ovarian atrophy 
which cause mortality and the decrease in egg production. 
ALV infections lead to economic losses due to high tumour 
forming potential and involvement of various visceral 
organs (Venugopal, 1999).

 Immunohistochemically, no reactivity to CD79 
alpha and CD3 was found in neoplastic cells. It confirms 

Table 1

Monoclonal antibodies and antigen retrieval for immunohistochemistry for differentiation of MD/LL

Sr.No. Name of antibody Company Clone Raised in species Immunog- Dilution Antigen
 (Catalog No.)    lobulinclass used Retrieval
       (HIER)

1. CD 79 alpha Invitrogen HM47/A9 Mouse IgG 1:10 Citrate buffer
 (MA5-13212)      pH 6.0

2. CD 3 Invitrogen CT-3 Mouse IgG 1:10 Citrate buffer
 (MA5-28699)      pH 6.0
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Fig. 1. Enlarged liver with cherry red colour discolartion and containing 
focal to coalescing whitish tumourous foci (Myelocytomatosis)

Fig. 3. Higher magnification showing diffuse proliferation of myelocytes 
(arrow) replacing hepatic parenchyma (H&E stain, 400X)

Fig. 5. Myelocytomatosis case showing no immunoreactivity to CD79 
alpha marker in the neoplastic cells (IHC stain 200X)

Fig. 2. Liver section showing proliferation of myelocytes (arrow) 
replacing hepatic parenchyma (H&E stain, 200X)

Fig. 4. Kidney showing neoplastic myelocytes (arrow) in the 
interstitium ( H&E stain; 200X)

Fig. 6. Myelocytomatosis case showing no immunoreactivity to 
CD3marker in the neoplastic cells (IHC stain 200X)

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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minutes. Optimal concentration of each primary antibody 

(Table 1) was determined by making serial dilution of 

1:10, 1:20, 1:50 1:100 and 1:200, in PBS containing 1% 

bovine serum albumin (BSA) and subjecting them to 

standard immunohistochemical protocol. The negative 

controls were treated with diluent only (1% BSA in PBS) 

without primary antibody. The reaction was developed by 

using 3-Amino-9-ethyl-carbazole (AEC; Sigma Chemicals, 

USA) as staining substrate which gave brick red (reddish 

brown) colour. Counterstaining of the sections was done 

by using Mayer’s hematoxylin (Sigma, MHS-16) for 1-2 

minutes and mounted in aqueous mounting medium 
TMCC/Mount  (Sigma Chemicals, USA). Immunohisto-

chemical staining was accessed as negative and positive 

groups. Brick red or brown red colour in membrane and 

cytoplasm of tumour cells was taken as positive.

Molecular studies: Tumour tissue samples were collected 
from liver of all the 40 carcasses and stored at -20 ºC for 
molecular studies. Conventional Polymerase chain 
reaction (PCR) was carried out on all the 40 carcasses.  
Total genomic RNA extraction was done from the 400 mg 
liver tissue by Trizol reagent method. RNA quantity was 
determined using A260 values in biophotometer and the 
purity was judged using A260/280 ratio >1.8-2.0. The 
quality of total RNA was checked by electrophoresis in 
1.5% agarose gel electrophoresis in tris-acetate-EDTA 
buffer, pH 8.3. cDNA synthesis was done from mRNA 
extracted using primers provided in the commercial kit for 
cDNA synthesis (Thermo Scientific Revert Aid First 
Strand cDNA Synthesis kit CAT no. K1621). Conventional 
PCR was carried out to identify the proviral gp85 for ALV-

1J by employing specific primer (F-5 -GGATGAGGTG 
1 1

ACTAA_GAAG-3 , R-5 -CGAACC AAAGGTAACA 
1CACG-3 ) as described by Pham et al., 1999 using 

standard protocol with 54 ºC annealing temperature 
yielding product of size 545 bp.

RESULTS AND DISCUSSION

 All the cases were present in adult birds which were 
more than 18 weeks age affecting layers, broilers and dual 
purpose birds. Maximum cases were found affecting the 
layers. Out of total 40 cases suspected for neoplastic 

conditions, one case in a layer revealed the lesions of 
myelocytomatosis. Grossly there was presence of variable 
sized tumour like nodular lesions in various visceral 
organs such as liver, spleen, kidney, and lung. Liver was 
extensively enlarged and appeared as cherry red in colour 
containing discrete tumour foci (Fig. 1). Microscopically 
there was proliferation of well differentiated myelocytes 
with large, eccentrically placed basophilic vesicular 
nucleus in different visceral organs such as liver (Fig. 2,3), 
spleen, kidney (Fig. 4) and lung. The cytoplasms of the 
cells were packed with acidophilic granules which were 
spherical in shape. No lesions were observed in heart, 
brain, nerves, bursa of Fabricius. Immunohistochemical 
studies on neoplastic myeloid cells did not reveal any 
immunoreactivity to both CD79 alpha and CD3 marker 
(Fig. 5, 6). This indicates that the neoplastic myelocytes 
were not of T or B lymphoid cell origin. Out of 40 tumour 
samples collected from liver tissue, one sample that was 
showing lesions of myelocytomatosis was positive for 
ALV-J serogroup, while all other samples were negative for 
avian lymphoid leukosis virus serogroup J. This confirmed the 
presence of ALV-J serogroup myelocytomatosis.

 The present study demonstrated the occurrence of 
ALV-J in a commercial layer. Depending on the organ 
involved, the tumourous lesions were variable. In the liver 
and spleen, infiltration and proliferation of myeloid cells were 
associated with extensive damage in the parenchymatous 
tissues. The gross and histopathological findings in this 
case are similar to the findings of other researchers (Pejovic 
et al., 2007; Jayalakshmi and Selvaraju, 2016). The ALV-J 
mainly induces myelocytomatosis because of their tropism 
to the cells of the myeloid rather than the lymphoid lineage 
(Payne and Fadly, 2003). Compression of resident cell 
population by the proliferative myelocytes in the liver and 
the ovary may lead to hepatic necrosis and ovarian atrophy 
which cause mortality and the decrease in egg production. 
ALV infections lead to economic losses due to high tumour 
forming potential and involvement of various visceral 
organs (Venugopal, 1999).

 Immunohistochemically, no reactivity to CD79 
alpha and CD3 was found in neoplastic cells. It confirms 

Table 1

Monoclonal antibodies and antigen retrieval for immunohistochemistry for differentiation of MD/LL

Sr.No. Name of antibody Company Clone Raised in species Immunog- Dilution Antigen
 (Catalog No.)    lobulinclass used Retrieval
       (HIER)

1. CD 79 alpha Invitrogen HM47/A9 Mouse IgG 1:10 Citrate buffer
 (MA5-13212)      pH 6.0

2. CD 3 Invitrogen CT-3 Mouse IgG 1:10 Citrate buffer
 (MA5-28699)      pH 6.0

57

Fig. 1. Enlarged liver with cherry red colour discolartion and containing 
focal to coalescing whitish tumourous foci (Myelocytomatosis)

Fig. 3. Higher magnification showing diffuse proliferation of myelocytes 
(arrow) replacing hepatic parenchyma (H&E stain, 400X)

Fig. 5. Myelocytomatosis case showing no immunoreactivity to CD79 
alpha marker in the neoplastic cells (IHC stain 200X)

Fig. 2. Liver section showing proliferation of myelocytes (arrow) 
replacing hepatic parenchyma (H&E stain, 200X)

Fig. 4. Kidney showing neoplastic myelocytes (arrow) in the 
interstitium ( H&E stain; 200X)

Fig. 6. Myelocytomatosis case showing no immunoreactivity to 
CD3marker in the neoplastic cells (IHC stain 200X)

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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 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)

1 2

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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that the neoplastic cells were negative for lymphoid origin 
cell markers. This indicates that that the cells were not of 
lymphoid origin viral disease conditions such as Marek’s 
disease, other serogroup of ALV or Reticuloendotheliosis. 
CD molecules are cell surface markers which are very 
useful for the identification and characterization of 
leukocytes and the different subpopulations of leukocytes. 
So such studies are helpful in identifying the origin of cells 
among the neoplastic cells.

 Further ALV-J serogroup was confirmed by PCR 
technique. Myeloid leukosis broadly involves both 
myeloblastic myeloid leukosis (myeloblastosis) and 
myelocytic myeloid leukosis (myelocytomatosis). The 
disease has become particularly prevalent in broiler 
breeders infected with subgroup J of ALV in many 
countries. Over the past decade, many myeloid tumor 
cases induced by ALV have been reported, especially 
involving ALV-J (Cheng et al., 2010). At first, it was only 
found in white meat-type breeders. Later, it was discovered 
that there were a growing number of AL cases in layers and 
local meat-type chickens. The ALV-J have changed 
rapidly, which results in a change in host range, first 
infecting meat-type chickens and layer flocks, then 
detected in wild ducks in China. Molecular characterization 
of ALV-J in wild ducks in China identified amino acids 
substitutions when compared with the prototype strain 
HPRS-103. These substitutions might be related with 
changes in the host range and pathogenicity of ALV-J 
(Zeng et al., 2014).

 Avian retroviruses can be transmitted vertically 
from dams to offspring; embryos and tissue cultures 
prepared from such embryos may harbour such viruses 
(Fadly and Payne, 2003). Therefore, embryos or cells 
prepared from infected embryos could serve as a source of 
retrovirus contamination of poultry and of other vaccines 
produced from such ingredients. Source of these ALV 
infections to poultry might be due to the contaminated MD 
vaccines. Mohamed et al. (2010) revealed presence of 
ALV-A in 5 samples out of 13 (38.46%) commercial MD 
vaccines, while ALV-J was detected in 2 cases out of 13 
commercial MD vaccines. An effective treatment or 
vaccine against these ALVs is not currently available. As a 
result, the control of ALV infections mainly depends upon 
early detection and limitation of the virus carriers to 
prevent the vertical and horizontal transmission. 
Meconium for chicks and fecal matter contain high 
concentrations of ALV and are an important source of virus 
for horizontal transmission to the birds. The horizontal 
transmission that occurs through close contact with 

infected birds is a major challenge for the eradication 
programs since the spread of infection can rise quickly 
during the first few weeks of infection (Venugopal, 1999). 
Continuous monitoring and elimination of infected birds 
will help in breaking is spreading life cycle of the virus and 
lead to ALV eradication.
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ABSTRACT

 The objective of this study was to evaluate the microbial quality of pasteurized milk in Hisar city in view of regulations under Food Safety and 
Standards Authority of India act. Sixty pasteurized milk samples from six different brands (A, B, C.D, E and F) were evaluated by estimation of total 
viable count (TVC), coliform count (CC), Staphylococcus aureus count test (STA) and demonstration of presence or absence of pathogenic 
microorganism viz. Salmonella and Listeria spp.  The result of the study revealed that 35 (58.33%), 36 (60%) and 6 (10%) of 60 samples were having 
TVC, CC and STA count more than the acceptable limits of Food Safety Standard Authority of India (FSSAI). However, Salmonella and Listeria spp, 
were not detected in any of the samples. Majority of the samples screened did not meet the FSSAI recommendations and were of poor quality.

Keywords: Coliform count, FSSAI, Listeria monocytogenes, Pasteurized milk, Salmonella, Standard plate count
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 Milk is known to be the complete diet found in 
nature as it contains fat, protein, carbohydrates, minerals, 
vitamins and other various ingredients dispersed in water. 
Although, milk is virtually sterile when secreted into the 
alveoli of the udder, it gets contaminated during later 
stages of milk production. As milk is rich in nutrients, it 
acts as a suitable medium for growth and survival of 
spoilage as well as pathogenic microbes. Thus, not only 
shelf life of milk gets reduced, it can also act as an effective 
vehicle of transmission of disease causing organisms to 
human beings. In order to increase the shelf life and make it 
safe for consumers, milk is heat treated in the form of 
pasteurization before its distribution to the consumer, 
especially in urban areas of India. However, this 
pasteruized milk can be safe only if it is properly 
pasteurized and properly handled and stored during its 
subsequent distribution. To ensure the quality of 
pasteurized milk, Food Safety and Standards Authority of 
India has laid down regulations (FSSAI, 2016) which 
mention the mandaory requirement of fulfillment of 
process hygiene and food safety criteria for various milk 
products including pasteurized milk. Several researchers 
reported microbiological quality of milk with respect to 
total viable count (TVC), coliform count (CC), 
Staphylococcus aureus count test (STA) and presence of 
pathogens (Raj et al., 2010; Surve et al., 2011; Agarwal et 
al., 2012; Aglawe and Wadatkar, 2012). However, these 
reports did not mention the status of samples in view of 
comprehensive requirements of FSSAI regulations. 
Therefore, the present study was carried out to monitor the 
microbiological quality of pasteurized milk marketed in 
Hisar city by taking into consideration FSSAI regulations 
i.e process hygine criteria (TVC, CC and STA) and food 
safety criteria (Presence or absence of Salmonella spp. and 

Listeria monocytogenes).

MATERIALS AND METHODS

 A total of 60 pasteurized milk samples (in the form 
of 500 mL packets) belonging to six different brands viz A, 
B, C, D, E and F (10 each) were collected from local 
market with all aseptic precautions and transported on ice 
to the laboratory. Samples with valid ‘Best before’ date 
were collected only if temperature recorded with the help 
of infra red thermometer found to be 3-4 °C. Sampling was 
done during the period starting from August 2018 to 
February 2019.

 University of Vermont enrichment medium (UVM), 
Fraser enrichment broth, Oxford agar, buffered peptone 
water, Rappaport Vassilaidis medium, brilliant green agar 
medium, Oxford Listeria supplement, Simmon s citrate 
agar, Kovac s reagent, methyl red (MR) reagent, oxidase 
disc, Gram's staining kit and triple sugar iron agar were 
procured from the Hi-Media Laboratories Pvt. Ltd., Mumbai.

 Tempo® cards for automated enumeration of total 
viable count (Tempo-AC), total coliform (Tempo-TC), 
Staphylococcus aureus count (Tempo STA) as well as 
automated biochemical identification of Salmonella and 
Listeria VITEK® 2 GN & GP ID cards and specific Tempo 
culture media vials were procured from BioMérieux India 
Pvt. Ltd.

 Total viable count, total coliform count and 
Staphylococcus aureus count was determined by 
TEMPO® automated test procedure using test specific 
cards as per manufacturer’s instructions.

 Emperical standard methods were used to determine 
presence or absence of pathogens in milk samples viz. 
Indian Standards Institute (1999) method for Salmonella 
organisms and Indian Standards Institute (2001) method 
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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
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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)

1 2

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

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Research Article

2215

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIANEditors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

Marinelli, L., Adamelli, S., Normando, S. and Bono, G. 
(2007). Quality of life of the pet dog: Influence of 
owner and dog’s characteristics. Appl. Anim. Behav. 
Sci. 108(1-

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE
Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE

Editors/Editorial Board Members are highly thankful to 
all the distinguished referees who helped us in the 
evaluation of articles. We request them to continue to 
extend their co-operation and be prompt in future to give 
their valuable comments on the articles for timely 
publication of the journal.

THE HARYANA VETERINARIAN

l Research/Clinical articles are invited for next issue from the Scientists/Veterinarians 
engaged in Veterinary Profession.

l Please follow strictly the format of 'The Haryana Veterinarian' for manuscript 
writing/submission.

l Please pay processing fee of Rs. 1000/- online in the account of Dean, College of 
Veterinary Sciences, along with each article.

l After revision, please return the revised manuscript and rebuttal at the earliest.

l Please mention your article reference number in all correspondence for a quick 
response.

l We solicit your co-operation.

l All correspondence should be addressed to 'The Editor', Haryana Veterinarian, 
Department of Veterinary Public Health and Epidemiology, College of Veterinary 
Sciences, LUVAS, Hisar-125004.

Editors

CONTRIBUTORS MAY NOTE


