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initial motility. These significant differences were seen 
between the genotypes only in the second ejaculates for all 
four quarters i.e. all seasons (p<0.05). Sperm concentration 
was significantly high in second ejaculates of animals of 
BB genotype in all four quarters (p<0.05). On other hand, 
initial motility in the second ejaculates was significantly 
higher in first two quarters for BB genotype while it was 
significantly high in last two quarters for AB genotype 
(p<0.05). To the authors knowledge, this is the first report 
on effect FSH-β gene polymorphism on semen in 
consecutive ejaculates of Holstein-Friesian crossbred 
bulls.

 Findings of the study indicate that FSH-β gene 
polymorphism could affect the semen traits viz. sperm 
concentration and initial motility in consecutive ejaculates 
of Holstein-Friesian crossbred bulls.
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Table 4

Effect of FSH-ß gene polymorphism on semen traits in 
consecutive ejaculates in fourth quarter (January to March)

Sr. No. Particular Genotypes

  BB AB

1    Semen Volume (ml)

 First Ejaculate  5.08 ± 0.35 5.28 ± 0.24

 Second Ejaculate  4.67 ± 0.32 4.62 ± 0.17

 Third Ejaculate  4.86 ± 0.44 5.15 ± 0.23

2    Sperm Concentration (millions/ml)
l First Ejaculate  1414.57±106.19 1334.62±72.19

 a clmSecond Ejaculate  1221.56±114.09 1175.64±81.06
 mThird Ejaculate  998.16±145.92 892.98±76.64

3    Initial Motility (%)
m First Ejaculate  68.48±1.75 70.41±0.57

 a blmSecond Ejaculate  70.52±1.09 71.42±0..44
 lThird Ejaculate  69.38±3.33 72.94±0.68

4   Post Thaw Motility (%)

 First Ejaculate  49.28±0.68 49.67±0.40

 Second Ejaculate  50.17±0.54 50.29±0.43

 Third Ejaculate  49.76±2.03 49.86±0.78

Different superscripts indicate significant difference within a 
row; p<0.05 (a, b) and p<0.01 (a, c)
Different superscripts indicate significant difference within a 
column; p<0.05 (l, m)

Table 3

Effect of FSH-ß gene polymorphism on semen traits in

consecutive ejaculates in third quarter (October to December)

Sr. No. Particular Genotypes

  BB AB

1    Semen Volume (ml)

 First Ejaculate 4.59 ± 0.35 5.28 ± 0.27

 Second Ejaculate 4.30 ± 0.32 4.53 ± 0.27

 Third Ejaculate 5.03 ± 0.37 5.19 ± 0.22

2    Sperm Concentration (millions/ml)
l First Ejaculate 1360.42 ± 101.22 1206.41 ± 62.51

 a blmSecond Ejaculate 1058.18 ± 105.00 931.33 ± 74.38
 mThird Ejaculate 1038.35 ± 133.93 835.19 ± 105.51

3    Initial Motility (%)
m  First Ejaculate 65.81± 2.16 66.88± 1.49
al b Second Ejaculate 69.06 ± 1.33 69.75± 0.82

 l Third Ejaculate 71.47± 0.55 70.58± 0.26

4   Post Thaw Motility (%)

 First Ejaculate 49.50± 0.86 49.62± 0.62

 Second Ejaculate 50.73 ± 0.39 50.78± 0.36

 Third Ejaculate 51.38± 0.69 51.41± 0.49

Different superscripts indicate significant difference within a 
row; p<0.05 (a, b) and p<0.01 (a, c)
Different superscripts indicate significant difference within a 
column; p<0.05 (l, m)
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 Endometritis can be diagnosed by cytobrush 
technique through increased percentage of polymorphonu 
clear cells (PMN) in endometrial cytology samples 
(Kasimanickam et al., 2004, Dubuc et al., 2010 and Dutt et 
al., 2017). Many authors reported that uterine infection 
increases the service period and calving interval of the 
dairy cows, which indirectly causes major economic 
impact on dairy production. Annual losses due to uterine 
infection is estimated around Rs. 2,902.32 to Rs. 3,101.70 
per animal under Indian conditions (Jeyakumari et al., 
2003). Blood tests from individual animals are regularly 
used to assess the herd nutrition status which helps to 
diagnose metabolic diseases in dairy cattle at earliest. 
However, the linkage between nutrition and reproduction 
is complex and manipulation of diet shows inconsistent 
results (Boland and Lonergan, 2003).

 Various diagnostic techniques have been studied to 
diagnose subclinical endometritis in cows and out of these 
technique, cytobrush technique is the most suitable to monitor 
the uterine health of cows, which do not express clinical signs 
(Kasimanickam et al., 2004 and Dutt et al., 2017). The present 
study was planned to observe the relationship between 
cytological subclinical endometritis diagnosed by PMN cells 
and biochemical metabolites as well as reproductive 
parameters in postpartum crossbred cows.

MATERIALS AND METHODS

 The cows at 30±2 days postpartum stage were 
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screened from co-operative dairy societies in and around 
Nasik and Pune districts of Maharashtra by Cytobrush 
technique for cytology and out of screened cows, a total of 
72 crossbred cows were included in the present study. The 
subclinical endometritis was diagnosed by endometrial 
samples which were collected by using disposable 
cytobrush designed for humans (SMB Corporation of 
India, Cyto Brush Kit) after modification for use in cows 
(Chaudhari, 2018). Endometrial cytology samples were 
collected by rotating the cytobrush in a clockwise direction 
while in contact with the uterine wall from the mid uterine 
horn through cervix. Cytobrush was rolled on agrease-
freeglass slide to prepare a smear. Air-dried endometrial 
smears were stained by Field stain A and B (Himedia, 
India). Slides were washed again, air-dried and evaluated 
at 400× magnification under a microscope (Labomed LX-
200, Binocular Microscope, India). A minimum of 100 
cells were counted in each smear, and percentage of PMN 
count was carried out. The cows having <5% PMN cells in 
cytobrush cytology were considered as normal cows 
included in Group I, while those with >5% PMN count in 
cytosmear were considered as positive for subclinical 
endometritis and included in Group II as proposed by 
Kasimanickam et al. (2004) and Honparkhe et al.(2014).

 Blood samples were taken from jugular vein using 
vacuum tubes with anticoagulant. The clotted blood 
samples were centrifuged at 1500 rpm for 20 minutes, and 
serum was harvested and stored at –20 °C until analysis. 
Estimation of serum glucose (mg/dl), urea (mg/dl), Corresponding author: rjchaudhari@yahoo.com
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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 count was assessed by cytology of endometrial samples through cytobrush technique. The cut-off point 
for the diagnosis of subclinical endometritis was taken at 5% PMN cells in cytosmear. The PMN cell numbers in the uterine cytosmear were 

significantly higher (P0.5) in the subclinical endometritis affected cows than the healthy cows. The mean glucose, urea, albumin, Aspartate 

Aminotransferase (AST), calcium and phosphorus values were 43.60±1.10 (mg/dl), 35.29±0.91(mg/dl), 116.50±2.92(IU/L) and 2.78±0.05 (g/dl), 
7.48±0.08 (g/dl) and 3.81±0.05 (g/dl), respectively in Group I, cows. Whereas in group II, the values were 56.83±2.33(mg/dl), 22.96±1.09(mg/dl), 
87.68±2.28(IU/L) and 3.25±0.03 (g/dl), 8.36±0.13 (g/dl) and 4.16±0.11 (g/dl), respectively. The mean values of serum glucose, urea, albumin and 
AST showed significant (P<0.05) difference in post-partum subclinical endometritis and healthy cows. The mean days required for first AI, number 
of insemination per conception, first service conception rate and days open where significantly higher in Group I. Thus, there was significant 
difference in the blood and reproductive parameters in subclinical endometritic cows compared to healthy cows and cytobrush technique can be used 
as a tool for diagnosis of subclinical endometritis.

Keywords: Biochemical, Cross-bred cows, Cytobrush, PMN cells, Reproductive parameters, Subclinical endomteritis
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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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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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aspartate aminotransferase (AST) (I/U) and albumin (g/l) 
was carried out by commercially available kits with the 
Robonik biochemical autoanalyzer. Mean values and 
standard error of the mean (SEM) were calculated for all 
the biochemical and reproductive parameters. Data 
obtained were analysed statistically using Student’s t-test 
(two sample assuming unequal variance) in MS-excel-
2007 software.

RESULTS AND DISCUSSION

 The PMN cell count ranged from 6.00 to 87.00% in 

the present study (Fig. 1 and 2). Significant (P0.5) 

alteration was observed in reproductive parameters of 
endometritic cows as compared to the healthy cows (Table 
1). The PMN cell count in the uterine cytosmear was 
significantly higher in the endometritis affected cows than 
the healthy cows which demonstrated the influx of PMN 
cells in to the uterus to remove the infection.

 There was significant difference in mean glucose 
(mg/dl), urea (mg/dl), AST (IU/L) albumin (mg/dl), 
calcium (mg/dl) and phosphorus (mg/dl) and reproductive 
parameters between postpartum endometritic and healthy 
control cows. Baranski et al. (2012) reported higher 
percentages of cytologically diagnosed subclinical 

thendometritis as 75.40% at 4  week postpartum in cows.

 The present data indicated that glucose level and 

PMN cell counts were inversely proportional to each other 

and that glucose level varies within normal range (42.00 to 

68.00 mg/dl). The level of blood glucose gives an animal’s 

carbohydrate status and is very important in maintaining 

the hormonal synchrony which in turn regulates 

reproductive cycle. High blood glucose levels in cows with 

low PMN count may stimulate the hypothalamic centre 

Table 1

PMN cells, biochemical and reproductive parameters (Mean±SE)

Sr. No Parameters   Group I (n=60) Group II(n=12) t- stat

a b1. PMN Score by Cytobrush  29.03 ± 02.40  02.67 ± 0.48  4.76
a b2. Reproductive parameters  Days required to first A.I. 77.78 ± 1.36  69.50 ± 3.04  2.48

a b  Number of inseminations 3.15 ± 0.19  2.17± 0.34  2.12
a b  per conception (NIPC) Days open 133.80 ± 4.32  100.67± 8.42  3.19

  First service conception rate % (FSCR) 25.00 33.33 -
a b3. Biochemical parameters Glucose (mg/dl) 43.60±1.10  56.83±2.33  5.61
a b  Urea (mg/dl) 35.29±0.91  22.96±1.09  6.30

a b  AST (IU/L) 116.50±2.92  87.68±2.28  4.33
a b  Albumin (g/dl) 2.78±0.05  3.25±0.03  4.26
a b  Calcium (mg/dl) 7.48±0.08  8.36±0.13  4.66
a b  Phosphorus (mg/dl) 3.81±0.05  4.16±0.11  2.94

a,b Means with different superscript within a row differ significantly at P<0.05

Fig. 1. Cytological sample taken from endometritis affected cow
 Neutrophils:White arrows, Endometrial cells : Yellow arrows

Fig. 2. Cytological sample taken from  healthy cow
 Uterine epithelium : White arrow
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which increases the gonadotropin release and subsequent 

ovarian activity (Howland et al., 1966). Whereas, there 

may be suppression of gonadotropic hormone release 

leading to ovarian inactivity in low level of glucose in high 

PMN cells showing cows (Howland et al., 1966). Low 

blood glucose could potentially compromise a variety of 

essential metabolic processes in ovarian cells including the 

oocyte that depends on glucose for energy (Berlinguer et 

al., 2012). Therefore, low levels of glucose may have 

deleterious effect on follicular development and oocytes 

quality, which increases the days to first heat and reduces 

the number of inseminations per conception in cows with 

high PMN cell count as recorded by Dourey et al. (2011).

 Many authors reported the linkages between 

inflammation, altered gene expression, in liver and 

adipose tissues, subclinical endometritis and reproductive 

performance (Akbar et al., 2014). Serum albumin is a 

negative acute phase protein which decreases during acute 

inflammations. Krause et al. (2014) found that the early 

resumption of postpartum ovarian activity was associated 

with an increased serum albumin concentration and also 

observed that anovulatory cows had a higher average 

percentage of PMN cell count in the uterine lumen, which 

was associated with a reduced hepatic synthesis of 

albumin. In the current study, the albumin concentrations 

were lower in cows with high PMN cell count in uterine 

cytosmears than those having low PMN cells.

 When proteins breakdown, the end product is urea, 

which spreads in many body fluids including blood and 

milk and to other parts of the body including reproductive 

tissues. Increased serum urea causes impaired fertility and 

embryo growth and survival in dairy cattle due to low 

uterine pH and a suboptimal environment for embryo 

growth and development (Rhoads et al., 2006). However, 

the level of urea in the present study was within the normal 

range. Cheng et al. (2015) reported negative relationship 

between urea concentrations and gene expression 

associated with innate immunity and cow uterus 

inflammation. The innate immune system plays an 

important role in uterine infection. This may contribute to 

decrease in conception rate and increase in the days open in 

cows with high PMN cell count in cytosmears as compared 

to low PMN cells which are also recorded in the present 

study.

 In present study, serum AST values were significantly 

higher (P<0.05) in endometritic cows than the healthy 

cows indicating uterine damage and the development of 

fatty infiltration of the liver cells, damage to hepatocytes 

and release of the intracellular enzymes into the 

circulation. Similar observations were recorded by 

Kaneko et al.(1997).

 It is known that uterine disease causes impaired 

reproductive performance. In present study, days required 

to first artificial insemination, Number of insemination per 

conception (NIPC) and days open were significantly more 

in cows with high PMN cells than low PMN, whereas first 

service conception rate (FSCR) percentage was 

significantly lower (P<0.05) in cow with high PMN cell 

count in uterine cytosmears. This may be attributed to high 

PMN cell count that may affect/alter the functions of 

sperm and also the oocyte quality. PMN cells can produce 

reactive oxygen species (Aloe et al., 2012) and may 

damage sperms. Uterine bacterial infections may impair 

hypothalamic, pituitary functions and directly perturb 

steroidogenesis by ovarian granulose cells (Sheldon et al., 

2009). Cows with higher uterine PMN cell count are more 

likely to have a delay in resumption of ovarian activity 

(Krause et al., 2014).

 In the present study, it was observed that serum 

calcium concentrations were significantly (P<0.05) lower 

in the high PMN cell group of cows in comparison to the 

low PMN cell cows. The observations are in agreement 

with the previous findings of Kumar and Sharma (1993). A 

low profile of plasma calcium in the repeat breeder cows 

could be due to some metabolic disturbance causing poor 

absorption of calcium from gut (Kaneko et al., 1997). 

Since calcium is required for neuromuscular excitability, 

muscle contractions and transmission of nerve impulse at 

cellular level, its deficiency may result in reduced tone and 

contractions of uterine muscle, which ultimately may 

prevent forward movement of sperm and ovum in the 

opposite direction resulting in inhibition of fertilization/ 

zygote formation. Mohanty et al. (1994) opined that 

probably the less availability of glucose and calcium to the 

uterine tissues results into the uterine atony and hence 

there may be no effective clearance of infection or exudate. 

Phosphorus is essential for transfer of biological energy 

especially through ATP (Du Plessis et al., 1999) and 

deficiency of phosphorus in particular influences at the 

level of pituitary and ovary and may interfere with 

fertilization or may cause early embryonic death thereby 

producing aberrations in the normal reproductive rhythm.

 Polymorphonuclear cell count may be used as 

uterine health indicator in post partum period which affects 

the biochemical as well as the reproductive parameters in 

crossbred cows. The cows should be screened for subclinical 
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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
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aspartate aminotransferase (AST) (I/U) and albumin (g/l) 
was carried out by commercially available kits with the 
Robonik biochemical autoanalyzer. Mean values and 
standard error of the mean (SEM) were calculated for all 
the biochemical and reproductive parameters. Data 
obtained were analysed statistically using Student’s t-test 
(two sample assuming unequal variance) in MS-excel-
2007 software.

RESULTS AND DISCUSSION

 The PMN cell count ranged from 6.00 to 87.00% in 

the present study (Fig. 1 and 2). Significant (P0.5) 

alteration was observed in reproductive parameters of 
endometritic cows as compared to the healthy cows (Table 
1). The PMN cell count in the uterine cytosmear was 
significantly higher in the endometritis affected cows than 
the healthy cows which demonstrated the influx of PMN 
cells in to the uterus to remove the infection.

 There was significant difference in mean glucose 
(mg/dl), urea (mg/dl), AST (IU/L) albumin (mg/dl), 
calcium (mg/dl) and phosphorus (mg/dl) and reproductive 
parameters between postpartum endometritic and healthy 
control cows. Baranski et al. (2012) reported higher 
percentages of cytologically diagnosed subclinical 

thendometritis as 75.40% at 4  week postpartum in cows.

 The present data indicated that glucose level and 

PMN cell counts were inversely proportional to each other 

and that glucose level varies within normal range (42.00 to 

68.00 mg/dl). The level of blood glucose gives an animal’s 

carbohydrate status and is very important in maintaining 

the hormonal synchrony which in turn regulates 

reproductive cycle. High blood glucose levels in cows with 

low PMN count may stimulate the hypothalamic centre 

Table 1

PMN cells, biochemical and reproductive parameters (Mean±SE)

Sr. No Parameters   Group I (n=60) Group II(n=12) t- stat

a b1. PMN Score by Cytobrush  29.03 ± 02.40  02.67 ± 0.48  4.76
a b2. Reproductive parameters  Days required to first A.I. 77.78 ± 1.36  69.50 ± 3.04  2.48

a b  Number of inseminations 3.15 ± 0.19  2.17± 0.34  2.12
a b  per conception (NIPC) Days open 133.80 ± 4.32  100.67± 8.42  3.19

  First service conception rate % (FSCR) 25.00 33.33 -
a b3. Biochemical parameters Glucose (mg/dl) 43.60±1.10  56.83±2.33  5.61
a b  Urea (mg/dl) 35.29±0.91  22.96±1.09  6.30

a b  AST (IU/L) 116.50±2.92  87.68±2.28  4.33
a b  Albumin (g/dl) 2.78±0.05  3.25±0.03  4.26
a b  Calcium (mg/dl) 7.48±0.08  8.36±0.13  4.66
a b  Phosphorus (mg/dl) 3.81±0.05  4.16±0.11  2.94

a,b Means with different superscript within a row differ significantly at P<0.05

Fig. 1. Cytological sample taken from endometritis affected cow
 Neutrophils:White arrows, Endometrial cells : Yellow arrows

Fig. 2. Cytological sample taken from  healthy cow
 Uterine epithelium : White arrow

43

which increases the gonadotropin release and subsequent 

ovarian activity (Howland et al., 1966). Whereas, there 

may be suppression of gonadotropic hormone release 

leading to ovarian inactivity in low level of glucose in high 

PMN cells showing cows (Howland et al., 1966). Low 

blood glucose could potentially compromise a variety of 

essential metabolic processes in ovarian cells including the 

oocyte that depends on glucose for energy (Berlinguer et 

al., 2012). Therefore, low levels of glucose may have 

deleterious effect on follicular development and oocytes 

quality, which increases the days to first heat and reduces 

the number of inseminations per conception in cows with 

high PMN cell count as recorded by Dourey et al. (2011).

 Many authors reported the linkages between 

inflammation, altered gene expression, in liver and 

adipose tissues, subclinical endometritis and reproductive 

performance (Akbar et al., 2014). Serum albumin is a 

negative acute phase protein which decreases during acute 

inflammations. Krause et al. (2014) found that the early 

resumption of postpartum ovarian activity was associated 

with an increased serum albumin concentration and also 

observed that anovulatory cows had a higher average 

percentage of PMN cell count in the uterine lumen, which 

was associated with a reduced hepatic synthesis of 

albumin. In the current study, the albumin concentrations 

were lower in cows with high PMN cell count in uterine 

cytosmears than those having low PMN cells.

 When proteins breakdown, the end product is urea, 

which spreads in many body fluids including blood and 

milk and to other parts of the body including reproductive 

tissues. Increased serum urea causes impaired fertility and 

embryo growth and survival in dairy cattle due to low 

uterine pH and a suboptimal environment for embryo 

growth and development (Rhoads et al., 2006). However, 

the level of urea in the present study was within the normal 

range. Cheng et al. (2015) reported negative relationship 

between urea concentrations and gene expression 

associated with innate immunity and cow uterus 

inflammation. The innate immune system plays an 

important role in uterine infection. This may contribute to 

decrease in conception rate and increase in the days open in 

cows with high PMN cell count in cytosmears as compared 

to low PMN cells which are also recorded in the present 

study.

 In present study, serum AST values were significantly 

higher (P<0.05) in endometritic cows than the healthy 

cows indicating uterine damage and the development of 

fatty infiltration of the liver cells, damage to hepatocytes 

and release of the intracellular enzymes into the 

circulation. Similar observations were recorded by 

Kaneko et al.(1997).

 It is known that uterine disease causes impaired 

reproductive performance. In present study, days required 

to first artificial insemination, Number of insemination per 

conception (NIPC) and days open were significantly more 

in cows with high PMN cells than low PMN, whereas first 

service conception rate (FSCR) percentage was 

significantly lower (P<0.05) in cow with high PMN cell 

count in uterine cytosmears. This may be attributed to high 

PMN cell count that may affect/alter the functions of 

sperm and also the oocyte quality. PMN cells can produce 

reactive oxygen species (Aloe et al., 2012) and may 

damage sperms. Uterine bacterial infections may impair 

hypothalamic, pituitary functions and directly perturb 

steroidogenesis by ovarian granulose cells (Sheldon et al., 

2009). Cows with higher uterine PMN cell count are more 

likely to have a delay in resumption of ovarian activity 

(Krause et al., 2014).

 In the present study, it was observed that serum 

calcium concentrations were significantly (P<0.05) lower 

in the high PMN cell group of cows in comparison to the 

low PMN cell cows. The observations are in agreement 

with the previous findings of Kumar and Sharma (1993). A 

low profile of plasma calcium in the repeat breeder cows 

could be due to some metabolic disturbance causing poor 

absorption of calcium from gut (Kaneko et al., 1997). 

Since calcium is required for neuromuscular excitability, 

muscle contractions and transmission of nerve impulse at 

cellular level, its deficiency may result in reduced tone and 

contractions of uterine muscle, which ultimately may 

prevent forward movement of sperm and ovum in the 

opposite direction resulting in inhibition of fertilization/ 

zygote formation. Mohanty et al. (1994) opined that 

probably the less availability of glucose and calcium to the 

uterine tissues results into the uterine atony and hence 

there may be no effective clearance of infection or exudate. 

Phosphorus is essential for transfer of biological energy 

especially through ATP (Du Plessis et al., 1999) and 

deficiency of phosphorus in particular influences at the 

level of pituitary and ovary and may interfere with 

fertilization or may cause early embryonic death thereby 

producing aberrations in the normal reproductive rhythm.

 Polymorphonuclear cell count may be used as 

uterine health indicator in post partum period which affects 

the biochemical as well as the reproductive parameters in 

crossbred cows. The cows should be screened for subclinical 
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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
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endometritis and biochemical aberrations before initiation 

of hormonal therapy in post partum period so as to optimize 

reproductive performance in crossbred cattle.
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 Pregnancy is a physiological process that affects 

women’s hemodynamics and cardiovascular system more 

profoundly (Adeyeye et al., 2016). There is fall in systemic 

vascular resistance due to neurohormonal substances 

which results in increase in blood volume to meet the 

demand of mother for foetus growth. During pregnancy, 

two percent of maternal mortalities are found to occur 

because of maternal cardiac abnormalities (McAnulty et 

al., 1990). In goats, structural cardiac abnormalities are 

rarely diagnosed clinically because this species adapt 

easily to any stress related to pregnancy and climate. So, it 

is relatively resistant to cardiac diseases during pregnancy. 

Despite this, echocardiography has proved to be an 

interesting tool for diagnosing cardiovascular diseases in 

goats (Buczinski, 2009). There are few studies available on 

echocardiography of pregnant goats while several studies 

have been done on normal goats for reference values 

(Singh et al., 2017; Tejswani et al., 2018). However, 

Olsson et al. (2001) carried out echocardiography in 

pregnant Swedish goats and observed no significant 

change in heart dimensions in pregnancy, lactation and dry 

period in contrast to other studies shown in different 

species while, Jordanow et al. (2018) reported significant 

change in heart parameters and a huge rise in cardiac 

output on different stages of pregnancy but did not 

observed any change in heart parameters after kidding, 

therefore, this study was designed to observe deviations in 

heart parameters in different stages of pregnancy and after 

kidding.
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MATERIALS AND METHODS

 The study was carried out in Goat farm maintained 
by the Department of Animal Genetics and Breeding, 
LUVAS, Hisar. Total, six healthy Beetal goats of 3 to 5 
years having body weight between 30-35 kg were selected. 
In these goats echocardiography was done as a control then 
these goats were mated to fertile buck during estrus and 
pregnancy was confirmed at day 32 by recording foetal 
heart rate. From day 37 onwards echocardiography was 
done in these goats fortnightly till 3 week after kidding. 
Echocardiography was performed in conscious goats in 

rd thbetween 3  to 5  intercostal space by restraining the animal. 
rd thFor this, hairs were clipped from 3  to 5  intercostal space 

on left side of animal over cardiac region, then skin was 
cleaned with surgical spirit and the ultrasound coupling gel 
was applied on transducer of frequency 2-5 MHz in 
ultrasound machine “Sonoscape”. By two dimensional and 
M-mode, various heart parameters i.e. Left ventricle 
diameter in diastole and systole, interventricle septum 
diameter in diastole and systole, left ventricle free wall 
during diastole and systole, left ventricle end diastolic 
volume and systolic volume were calculated by Teichholz 
formula (Teichholz et al., 1976) as both left ventricle axis 
were symmetrical.

Left ventricle end diastolic volume = (7 × LVDd3)/ (2.4 + 
LVDd)

Left ventricle end systolic volume = (7 ×LVDs3)/ (2.4 + 
LVDs)

Ejection fraction (%) = Stroke volume/end diastolic 
volume ×100.Corresponding author: saritay958@gmail.com

ULTRASONOGRAPHIC EVALUATION OF MATERNAL HEART DURING PREGNANCY AND 
AFTER PARTURITION IN BEETAL GOATS
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ABSTRACT

 The present study was conducted on six healthy adult Beetal goats of age 3 to 5 years to evaluate maternal heart during various stages of 
pregnancy and after kidding by ultrasonography. These healthy does were served to fertile buck and pregnancy was confirmed at day 32 by 
ultrasonography. Before mating ultrasonography was done in these healthy does and served as control. Echocardiography was performed from 37 
days of gestation till three weeks after kidding to evaluate cardiac parameters like left ventricle internal diameter at diastole and systole, inter-
ventricle septum thickness at diastole and systole, left ventricle free wall thickness at diastole and systole, Left ventricle end diastolic volume, left 
ventricle end systolic volume, stroke volume, cardiac output, heart rate and ejection fraction. All these parameters except ejection fraction showed 
elevation from mid pregnancy onwards and reached maximum at 142 days of pregnancy and remained elevated up to 3 weeks of kidding from 
control. This study demonstrated that pregnancy cause changes in heart dimensions and functions and might take longer duration to get restored to 
control values. Additionally, present study provides basic normal pregnancy data of maternal heart to serve as reference for further study.

Keywords: Beetal, Echocardiography, Goat, Heart, Kidding

39

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 
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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 

COMPARATIVE EFFICACY OF SYNCHRONIZATION PROTOCOLS FOR IMPROVING 
FERTILITY IN POSTPARTUM CROSSBRED DAIRY COWS
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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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CROSSBRED BULLS FROM INDIA

VIJAY KADAM, ABH

Haryana Vet. (Dec., 2019) 58(2), 166-169 Research Article

Corresponding author: rjchaudhari@yahoo.com

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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