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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
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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
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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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study was aimed to evaluate the efficacy of different 
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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 
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

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



46

 The cardiac parameters are shown in Table 1 and 
Table 2. The Left ventricle diameter during diastole 
(LVDd) and systole (LVDs), inter-ventricle septum 
diameter during diastole (IVSd) and systole (IVSs), left 
ventricle free wall diameter during diastole (LVFWd) and 
systole (LVFWs), left ventricle end diastolic volume 
(LVEDV) and left ventricle end systolic volume (LVESV) 
increased significantly (P<0.05) from mid pregnancy 
onwards and reached maximum on 142 days of pregnancy 
(Table1 and Table 2). Similarly, heart rate (HR) and cardiac 
output (CO) also rose significantly (P<0.05) from mid 
pregnancy while stroke volume (SV) increased 
significantly (P<0.05) from advanced stage of pregnancy 
as shown in Table 2. All these heart parameters remained 
elevated 3 weeks after kidding significantly (P<0.05) from 
control except Ejection Fraction (EF), percentage of which 
did not show any significant (P<0.05) change throughout 
pregnancy and after kidding from control.

 Echocardiography was found to be very valuable 
practical technique in goats and useful in assessing the 
status of pathophysiological conditions of heart (Singh et 
al., 2017). During pregnancy, it has been reported that 
there is fall in systemic vascular resistance due to 
vasomotor substances, inducing compensatory sodium 
and water retention which increases blood volume that 
further reduce hematocrit and blood viscosity (Olga et al., 
2018).

 Since heart is very important vital organ and has 
been shown to be affected in other species i.e. Dog (Blanco 
et al., 2012); Goat (Olsson et al., 2001), Human (Adeyeye 
et al., 2016). Therefore, in present study twelve parameters 
were studied to know the effect of pregnancy on heart.

 This study revealed that pregnancy results in 
increase in diameter of left ventricle, interventricle 

Table 1

Heart parameters on different stages of pregnancy, after kidding and their comparison with control

Days of pregnancy LVDd (mm) LVDs (mm) IVSd (mm) IVSs (mm) LVFWd (mm) LVFWs (mm)
a a a a a aControl 40.8±0.50  24.42±1.31  7.41±0.33  10.72±0.65  9.01±0.29  12.56±0.63
a a a a a a37 40.59±0.52  23.26±1.24  7.07±0.33  10.67±0.71  8.39±0.49  12.58±0.90

ab ab ab ab a a52 41.86±0.92  24.76±1.38  7.89±0.27  11.52±0.61  8.75±0.40  12.83±1.05
bc ab abc a ab a67 43.20±0.63  25.39±0.89  8.06±0.15  10.78±0.50  9.27±0.57  12.73±0.67
c cd cd ab bc a82 44.80±0.85  28.83±1.05  9.07±0.31  12.13±0.45  10.84±0.76  12.58±0.71

bc bc bc ab bc a97 43.42±0.74  27.63±1.02  8.84±0.32  11.82±0.38  10.84±0.60  12.13±0.67
c cd de ab cd a112 45.10±0.72  29.72±1.05  9.97±0.34  12.31±0.46  11.94±0.61  13.23±0.60
d cd e b d a127 47.83±0.51  30.80±0.66  10.41±0.39  12.64±0.57  12.49±0.64  13.54±0.75
d d e b d a142 50.01±0.71  31.24±1.41  10.69±0.33  12.71±0.33  12.80±0.49  14.46±0.60
d cd e b d a1 week after kidding 50.00±0.51  30.33±0.49  10.24±0.50  12.65±0.48  12.65±0.60  14.19±0.56
d cd e b cd a3, week after kidding 49.17±0.71  29.82±0.63  10.03±0.56  12.65±0.48  12.11±0.57  13.78±0.56

Values in columns with different superscript are significantly different (P<0.05)

 Stroke volume is the difference in between left 
ventricle end diastolic volume and end systolic volume 
and the cardiac output are the product of heart rate and 
stroke volume. The maternal heart rate was taken by Color 
Doppler imaging (Fig. 1).

Statistical analysis

 Data were analyzed using statistical software SPSS 
20 with one-way ANOVA and means were compared with 
Duncan Multiple Range Test. All the values were 
expressed as mean ± standard error of mean (SEM). 
Significance level was calculated at 0.05.

RESULTS AND DISCUSSION

 Out of six goats, two goats delivered twins and four 
goats delivered single foetus. Echocardiography at 142 
day was conducted 2 days before kidding one goat, 3 days 
before in two goats, 4 days before in two goats and 5 days 
before in one goat.

Fig. 1. Ultrasonographic image of heart showing left ventricle diameter 
(yellow arrow), inter-ventricle septum diameter (red arrow), left 
ventricle free wall (white arrow) in diastole in pregnant doe.
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septum, left ventricle free wall during diastole and systole 
from mid pregnancy onwards. This might be due to 
volume overload. The left ventricle end diastolic volume 
and systolic volume increased in pregnancy might be due 
to changes in aldosterone and oestrogen hormones that 
leads to increase blood volume during pregnancy (Zenter 
et al., 2009). In present study, cardiac output increased to 
maximum at last stage of gestation. Similarly, Jordanow et 
al. (2018) observed a very high level of cardiac output in 
dairy goats that seems to be due to higher heart rate. In 
other breeds of goats there were comparable increases in 
cardiac output. It was 53% in Swedish goat (Olsson et al., 
2001) and 76% in Pygmy goat (Hosenpud et al., 1986). 
These changes in cardiac output in pregnancy have been 
attributed to increasing blood flow including flow to 
placenta and foetus (Robson et al., 1989).

 In this study increased in heart rate might be due to 
combination of heavy body weight and excitement during 
measurement (Olsson et al., 2001) that could be results of 
epinephrine release. Similarly, Olsson et al., (2003) 
observed significant increase in heart rate in beagle dogs 
from 3 week of gestation till delivery that decreased at 4 
weeks after delivery but values were still higher than 
control values. Ejection fraction percentage did not show 
any significant change throughout pregnancy in present 
study similar, results were observed by Savu et al. (2012).

 In current study, all heart parameters remained 
elevated up to 3 weeks after kidding in comparison with 
control. This might be associated with more blood flow to 
mammary glands for lactation that may influence 
circulatory system (Zarifi et al., 2012), while, Olsson et al. 
(2001) did not find any significant change in heart 
parameters during pregnancy, lactation and dry period in 

Swedish goats that may be because of breed difference. 
There were no comparable studies of change in heart 
dimensions and functions after kidding in goat.

CONCLUSION

 From present study, it is concluded that pregnancy 
causes changes in heart dimensions and functions and 
these changes remained elevated up to 3 weeks of kidding. 
These changes might take longer time to return back to 
control value.
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ab ab ab ab ab a67 82.83±3.07  22.98±1.92  59.86±3.25  4.47±0.21  74.83±1.40  72.16±2.11
b cd ab ab b a82 89.96±3.99  31.43±2.54  58.53±5.44  4.56±0.41  78±1.71  64.46±3.51
ab bc a ab b a97 83.05±3.22  28.21±2.45  54.84±5.23  4.32±0.39  81±1.88  65.36±1.44
b cd ab bc c a112 92.07±3.39  33.84±2.74  58.23±5.48  5.51±0.46  93.33±2.96  62.65±3.63

c d b cd c a127 104.64±2.54  37.20±1.96  66.19±4.57  6.17±0.55  92.83±2.65  62.99±2.99
d d c e c a142 118.62±5.85  38.46±2.87  81.42±5.14  8.03±0.53  98.33±1.89  68.63±2.21
d d c e c a1 week after kidding 117.67±3.85  36.03±1.43  81.67±6.21  7.75±0.56  93.67±3.47  69.40±1.9
cd cd c de c a3weeks after kidding 113.21±5.10  34.01±1.62  79.20±5.12  7.21±0.53  91.33±3.85  69.7± 1.69

Values in columns with different superscript are significantly different (P<0.05)
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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. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 The cardiac parameters are shown in Table 1 and 
Table 2. The Left ventricle diameter during diastole 
(LVDd) and systole (LVDs), inter-ventricle septum 
diameter during diastole (IVSd) and systole (IVSs), left 
ventricle free wall diameter during diastole (LVFWd) and 
systole (LVFWs), left ventricle end diastolic volume 
(LVEDV) and left ventricle end systolic volume (LVESV) 
increased significantly (P<0.05) from mid pregnancy 
onwards and reached maximum on 142 days of pregnancy 
(Table1 and Table 2). Similarly, heart rate (HR) and cardiac 
output (CO) also rose significantly (P<0.05) from mid 
pregnancy while stroke volume (SV) increased 
significantly (P<0.05) from advanced stage of pregnancy 
as shown in Table 2. All these heart parameters remained 
elevated 3 weeks after kidding significantly (P<0.05) from 
control except Ejection Fraction (EF), percentage of which 
did not show any significant (P<0.05) change throughout 
pregnancy and after kidding from control.

 Echocardiography was found to be very valuable 
practical technique in goats and useful in assessing the 
status of pathophysiological conditions of heart (Singh et 
al., 2017). During pregnancy, it has been reported that 
there is fall in systemic vascular resistance due to 
vasomotor substances, inducing compensatory sodium 
and water retention which increases blood volume that 
further reduce hematocrit and blood viscosity (Olga et al., 
2018).

 Since heart is very important vital organ and has 
been shown to be affected in other species i.e. Dog (Blanco 
et al., 2012); Goat (Olsson et al., 2001), Human (Adeyeye 
et al., 2016). Therefore, in present study twelve parameters 
were studied to know the effect of pregnancy on heart.

 This study revealed that pregnancy results in 
increase in diameter of left ventricle, interventricle 

Table 1

Heart parameters on different stages of pregnancy, after kidding and their comparison with control

Days of pregnancy LVDd (mm) LVDs (mm) IVSd (mm) IVSs (mm) LVFWd (mm) LVFWs (mm)
a a a a a aControl 40.8±0.50  24.42±1.31  7.41±0.33  10.72±0.65  9.01±0.29  12.56±0.63
a a a a a a37 40.59±0.52  23.26±1.24  7.07±0.33  10.67±0.71  8.39±0.49  12.58±0.90

ab ab ab ab a a52 41.86±0.92  24.76±1.38  7.89±0.27  11.52±0.61  8.75±0.40  12.83±1.05
bc ab abc a ab a67 43.20±0.63  25.39±0.89  8.06±0.15  10.78±0.50  9.27±0.57  12.73±0.67
c cd cd ab bc a82 44.80±0.85  28.83±1.05  9.07±0.31  12.13±0.45  10.84±0.76  12.58±0.71

bc bc bc ab bc a97 43.42±0.74  27.63±1.02  8.84±0.32  11.82±0.38  10.84±0.60  12.13±0.67
c cd de ab cd a112 45.10±0.72  29.72±1.05  9.97±0.34  12.31±0.46  11.94±0.61  13.23±0.60
d cd e b d a127 47.83±0.51  30.80±0.66  10.41±0.39  12.64±0.57  12.49±0.64  13.54±0.75
d d e b d a142 50.01±0.71  31.24±1.41  10.69±0.33  12.71±0.33  12.80±0.49  14.46±0.60
d cd e b d a1 week after kidding 50.00±0.51  30.33±0.49  10.24±0.50  12.65±0.48  12.65±0.60  14.19±0.56
d cd e b cd a3, week after kidding 49.17±0.71  29.82±0.63  10.03±0.56  12.65±0.48  12.11±0.57  13.78±0.56

Values in columns with different superscript are significantly different (P<0.05)

 Stroke volume is the difference in between left 
ventricle end diastolic volume and end systolic volume 
and the cardiac output are the product of heart rate and 
stroke volume. The maternal heart rate was taken by Color 
Doppler imaging (Fig. 1).

Statistical analysis

 Data were analyzed using statistical software SPSS 
20 with one-way ANOVA and means were compared with 
Duncan Multiple Range Test. All the values were 
expressed as mean ± standard error of mean (SEM). 
Significance level was calculated at 0.05.

RESULTS AND DISCUSSION

 Out of six goats, two goats delivered twins and four 
goats delivered single foetus. Echocardiography at 142 
day was conducted 2 days before kidding one goat, 3 days 
before in two goats, 4 days before in two goats and 5 days 
before in one goat.

Fig. 1. Ultrasonographic image of heart showing left ventricle diameter 
(yellow arrow), inter-ventricle septum diameter (red arrow), left 
ventricle free wall (white arrow) in diastole in pregnant doe.
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septum, left ventricle free wall during diastole and systole 
from mid pregnancy onwards. This might be due to 
volume overload. The left ventricle end diastolic volume 
and systolic volume increased in pregnancy might be due 
to changes in aldosterone and oestrogen hormones that 
leads to increase blood volume during pregnancy (Zenter 
et al., 2009). In present study, cardiac output increased to 
maximum at last stage of gestation. Similarly, Jordanow et 
al. (2018) observed a very high level of cardiac output in 
dairy goats that seems to be due to higher heart rate. In 
other breeds of goats there were comparable increases in 
cardiac output. It was 53% in Swedish goat (Olsson et al., 
2001) and 76% in Pygmy goat (Hosenpud et al., 1986). 
These changes in cardiac output in pregnancy have been 
attributed to increasing blood flow including flow to 
placenta and foetus (Robson et al., 1989).

 In this study increased in heart rate might be due to 
combination of heavy body weight and excitement during 
measurement (Olsson et al., 2001) that could be results of 
epinephrine release. Similarly, Olsson et al., (2003) 
observed significant increase in heart rate in beagle dogs 
from 3 week of gestation till delivery that decreased at 4 
weeks after delivery but values were still higher than 
control values. Ejection fraction percentage did not show 
any significant change throughout pregnancy in present 
study similar, results were observed by Savu et al. (2012).

 In current study, all heart parameters remained 
elevated up to 3 weeks after kidding in comparison with 
control. This might be associated with more blood flow to 
mammary glands for lactation that may influence 
circulatory system (Zarifi et al., 2012), while, Olsson et al. 
(2001) did not find any significant change in heart 
parameters during pregnancy, lactation and dry period in 

Swedish goats that may be because of breed difference. 
There were no comparable studies of change in heart 
dimensions and functions after kidding in goat.

CONCLUSION

 From present study, it is concluded that pregnancy 
causes changes in heart dimensions and functions and 
these changes remained elevated up to 3 weeks of kidding. 
These changes might take longer time to return back to 
control value.

ACKNOWLEDGEMENTS

 The authors are thankful to the Dean, College of 
Veterinary Sciences, LUVAS, Hisar, for providing 
necessary facilities to carry out this work.

REFERENCES

Adeyeye, O.O., Balogun, M.O., Adebayo, R.A. and Makinde, O.N. 
(2016). Echocardiographic assessment of cardiac changes 
during normal pregnancy among Nigerians. Clin. Med. Insights 
Cardiol. 10: 157-162.

Blanco, P.G., Batista, P.R., Gomez, F.E., Arias, D.O. and Gobello, C. 
(2012). Echocardiographic and Doppler assessment of maternal 
cardiovascular function in normal and abnormal canine 
pregnancies. Theriogenology. 78: 1235-1242.

Buczinski, S. (2009). Cardiovascular ultrasonography in cattle. Vet. 
Clin. North Am. Food Anim. Pract. 25: 611-632.

Hallowell, G.D., Potter, T.J. and Bowen, I.M. (2012). Reliability of 
quantitative echocardiographyin adult sheep and goats. BMC 
Vet. Res. 8: 181.

Hosenpud, J.D., Hart, M.V., Rowles, J.R. and  Morton, M.J. (1986). 
Maternal heart rate and stroke volume in the pygmy goat: effects 
of exercise and cardiac autonomic blockade. Q. J. Exp. Physiol. 
71: 59-65.

McAnutry, J.H., Metcaye, J. and Ueland, K. (1990). Heart disease and 
thpregnancy. In: The Heart, Arteries and Veins. (7  Edn.) Hurst, 

J.W., Schlant, R.C., Rackley, C.E., Sonnenlelick, E.H., Enger, 
N.K. (Edts.), McGraw Hill, New York. pp. 1465-1478.

Table 2

Heart parameters on different stages of pregnancy, after kidding and their comparison with control

Days of Pregnancy LVEDV (ml) LVESV (ml) SV (ml) CO (L/min) HR (bpm) EF (%)
a ab a a a aControl 72.50±2.31  21.08±2.46  51.42±3.99  3.59±0.22  70.33±1.35  70.56±3.36
a a a a a a37 71.23±2.41  18.65±2.23  52.59±3.74  3.70±0.24  70.67±1.14  73.49±3.22
a ab a a ab a52 77.56±3.94  22.08±2.83  55.48±5.89  4.07±0.32  74.33±1.85  70.75±3.8

ab ab ab ab ab a67 82.83±3.07  22.98±1.92  59.86±3.25  4.47±0.21  74.83±1.40  72.16±2.11
b cd ab ab b a82 89.96±3.99  31.43±2.54  58.53±5.44  4.56±0.41  78±1.71  64.46±3.51
ab bc a ab b a97 83.05±3.22  28.21±2.45  54.84±5.23  4.32±0.39  81±1.88  65.36±1.44
b cd ab bc c a112 92.07±3.39  33.84±2.74  58.23±5.48  5.51±0.46  93.33±2.96  62.65±3.63

c d b cd c a127 104.64±2.54  37.20±1.96  66.19±4.57  6.17±0.55  92.83±2.65  62.99±2.99
d d c e c a142 118.62±5.85  38.46±2.87  81.42±5.14  8.03±0.53  98.33±1.89  68.63±2.21
d d c e c a1 week after kidding 117.67±3.85  36.03±1.43  81.67±6.21  7.75±0.56  93.67±3.47  69.40±1.9
cd cd c de c a3weeks after kidding 113.21±5.10  34.01±1.62  79.20±5.12  7.21±0.53  91.33±3.85  69.7± 1.69

Values in columns with different superscript are significantly different (P<0.05)

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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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 Periodontal Disease (PD) is the inflammatory 
condition initiated by bacterial plaque which affects the 
gingival and surrounding tissues. Plaque is a microbial 
biofilm on teeth surface which is formed by a well-
organized community of microorganisms embedded in a 
matrix of polymers of bacterial and salivary origin. This 
biofilm leads to caries and may be accompanied with 
halitosis. The bacteria-host interaction initiates an immune 
response that includes the synthesis of cytokines, which 
contribute to connective tissue degradation and alveolar 
bone loss (Schenkein, 2006).

 Unchecked PD has numerous dire consequences 
both locally and systemically. It is the most common cause 
of tooth loss in adult dogs, and associated with serious 
systemic health concerns (Cave et al., 2012). The local 
consequences are oro-nasal fistulas, pathological 
fractures, ocular problems, osteomyelitis and increased 
incidence of oral tumours. Systemic effects include renal 
failure, hepatic disorders, pulmonary and cardiac diseases, 
osteoporosis, adverse pregnancy effects and diabetes 
mellitus (Glickman et al., 2009).

 The etiology of PD is multifactorial, however, dental 
plaque is the primary factor. Additional factors like teeth 
overcrowding, soft foods, absence of oral hygiene, 
decreased resistance to infection and metabolic diseases 
contribute to dental plaque accumulation (Tatakis and 
Kumar, 2005).The present study was planned to evaluate 
the periodontal disease status in dogs and evaluate the 
efficacy of enrofloxacin after dental scaling for treatment 
of PD by gross, radiographic, haematological and 
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biochemical analysis.

MATERIALS AND METHODS

 The present study was conducted on 10 clinical 
cases of dogs suffering with periodontal diseases (PD), 
irrespective of age, breed, sex and were free of any other 
systemic illness in both groups (I and II). Signalment, 
vaccination status, deworming status and diet given was 
recorded for all the dogs. After full mouth examination and 
anaesthesia, dental radiography was done using OraDect 
Pro® DDX 1500 Intra Oral RVG Sensor before scaling, 
after scaling and 21 day after scaling.

 Blood samples were collected from cephalic or 
recurrent tarsal vein in EDTA as well as heparinized vials 

th th th stat 0 , 7 , 14  and 21  day of dental scaling. EDTA blood 
was used for haematology (MS-4 veterinary hematology 
analyzer, Melet Schloesing Laboratories) as well as IL-1β 
expression studies (using RNA isolation, reverse 
transcription and real-time PCR), however, blood in 
heparinized vials were used for harvesting plasma (after 
centrifugation at 2500 rpm for 15 minutes) for estimation 
of biochemical parameters with help kits through 
Transasia®– ERBA EM 200 automatic serum analyzer.

 All the animals were treated by supragingival 
scaling and tooth brushing along with chlorhexidine 
lavage in both groups. Additionally, in group II 
enrofloxacin tablet was administered orally @ 5 mg/kg 
body weight twice a day for five days.

RESULTS AND DISCUSSION

 The mean age of the animals included in the study 

were 6 years and 11 months in group I and group II. 40% of *Corresponding author: vaibhav.bhardwaj55@gmail.com

ABSTRACT

 The present study was conducted on 10 dogs suffering from periodontal disease of different stages. Animals were randomly divided, 
irrespective of age, sex and breed, into 2 groups of five animals each. All dogs had physiological parameters within normal range. Dogs suffering 
from systemic diseases were not included in the study. Supragingival scaling and polishing followed by tooth brushing and chlorhexidine mouthwash 
was recommended in all the animals of group I and II. Additionally, tablets of enrofloxacin (@5 mg/kg) orally twice a day for one week was given to 
dogs of group II. After recording history and general clinical examination, all the dogs were anaesthetized for full mouth examination, dental 

th th stradiography and dental scaling & polishing. Blood samples were collected before treatment at 7  day, 14  day and 21  day after treatment for 
haemato-biochemical as well as IL-1β expression analysis. Oral supplementation of enrofloxacin in group II caused significant reduction in plasma 
ALT, AST, ALP, GGT, BUN, creatinine as well as IL-1β expression level in comparison to group I. It was concluded that, oral supplementation of 
enrofloxacin had significant therapeutic effect in the treatment of periodontal disease.

Keywords: Dental radiography, Enrofloxacin, Halitosis, IL-1β, Periodontal disease, Supragingival scaling
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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

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

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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