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stress (Murase et al., 1996). In recent years, pathogenesis 
of anemia with babesiosis is correlated with lipid 
peroxidation and oxidative process (Nazifi et al., 2011). 
RBC membrane is rich in polyunsaturated fatty acids 
which is highly prone to oxidative damage in babesiosis 
resulting into direct damage to red cells (Omar et al., 
2015). Presence of hemo-protozoan infection inside the 
RBCs disturbs the key anti-oxidant system of red cells, 
which leads to release of oxidant mediators from red cells 
that eventually causes cell injury and hemolysis 
(Martusevich and Karuzin, 2015). The increase in oxidant 
markers causes the exhaustion of antioxidant markers 
(GPx and SOD), which are important indicators of 
oxidative stress. Increased level of LPO and decreased 
level of catalase and SOD post therapy in Gr. I denoted 
constant oxidative stress because of incomplete clearance 

thof parasite from the blood at 7  day of study. It was in 
accordance with the study of Baneth (2018) who reported 
that oxidative stress is directly associated with persistent 
parasitemia. But in Gr. II dogs treated with combination 
therapy, elevated level of catalase and SOD and decreased 
level of LPO were observed post therapy. Oxidative stress 
indices were not much conclusive in this study before and 
after treatments. Likewise, blood and serum changes were 
not significantly conclusive before and after treatment in 
B. gibsoni infected dogs treated with different combination 
therapy (Narayani et al., 2021).

 Multiple Organ Dysfunction Syndrome can occur after 
infection with most pathogenic Babesia species, particularly 
B. canis sub sp. rossi and B. gibsoni. Median vWF and 
propeptide levels were significantly higher in patients with 
parasitic diseases (Hollestelle et al., 2006). Status of DIC 
can be determined based on platelet count and 
prothrombin time (PT) and vWF level. In the present study, 
platelet count was below the normal range in all three 
groups and prothrombin time was prolonged in all the 
groups before treatment. Significantly decreased (p<0.05) 
PT along with decreased vWF level post therapy in Gr. III 
denoted minimal vascular endothelial cell damage and less 
chance for development of DIC. This finding indicated minimal 
endothelial cell injury induced by parasite and/or free 
radicals in the Gr. III dogs receiving combination therapy.

 In conclusion, B. gibsoni infected dogs receiving 
combination therapy with Doxycycline, Clindamycin, and 
Metronidazole recorded significantly decreased level of 
prothrombin time and von willebrand factor denoting good 
prognosis with respect to the onset and severity of 
disseminated intravascular coagulopathy.
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 The Doppler ultrasound is a simple and non-
invasive method to determine maternal and fetal 
haemodynamics during pregnancy in female dogs 
(Nautrup, 1998). The Doppler examination displays the 
two dimensional flow information in colour superimposed 
on the B-mode image and detects the sound reflected from 
moving organ or blood vessels of pregnant animals such as 
uteroplacental arteries, umbilical arteries and fetal aorta 
arteries in which the altered frequency is converted to 
audible pulsed signal of pregnancy (Szatmari et al., 2001).

 Colour flow Doppler is a simple, rapid and functional 
method of evaluation which provides an immediate 
qualitative evaluation of the blood flow of the pregnant 
blood vessels. Pulsed wave Doppler has the ability to select 
the depth from which the Doppler information is received 
and helps to analyze the blood flow within a blood vessel 
(Blanco et al., 2008). In pulsed wave Doppler technique, 
blood flow can be analyzed in 3 ways, viz., waveforms, 
resistive indices and flow velocity. The Doppler waveform 
represents haemodynamic changes in the blood flow 
during the cardiac cycle. The objective evaluation of the 
waveform is obtained by calculating velocity indices 
which describes the relationship between the systole and 
diastolic bloodstream. The velocity indices commonly 
used in human obstetrics are the resistance index 
(Pourcelot, 1974) and pulsatility index (Gosling and King, 
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1974). These would be extremely valuable in diagnosing 
early pregnancy and even preventing abnormal gestation 
in compromised canine pregnancies (Blanco et al., 2008).

MATERIALS AND METHODS

Experimental animals: A total of twenty pregnant she 
dogs, irrespective of breeds, age and body weight 
presented to the Veterinary Hospital, Teaching Veterinary 
Clinical Complex, College of Veterinary Sciences & 
Animal Husbandry, Central Agricultural University, 
Aizawl, Mizoram, India were utilized for the present study.

Ultrasonographic evaluation: Ultrasonographic 
examination (Esoate MyLab 40 vet Genua, Netherland) 
was carried out using a 5-8 MHz microconvex transducer 

rd thfor detection of pregnancy from 3  to 8  week at weekly 
interval after last day of successful mating (3 breeding 
allowed in between day 1 and day 6 of estrus). Prior to the 
examination, the abdomen area was clipped and cleaned 
thoroughly with an alcohol swab for proper skin contact. 
Conductive gel was used as a coupling media between the 
scan head and skin. The animals were restrained calmly 
and put in dorsal recumbency, which was changed to right 
or left lateral recumbency as required for optimal 
ultrasound scanning. The clipped area was thoroughly 
scanned starting from the inguinal region placing the probe 
in long axis to the body of the bitch towards the ventral 
midline for detection of the maternal and fetal blood 
vessels using colour flow mode and their blood flow *Corresponding author: dibya26@gmail.com
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ABSTRACT

 The aim of this study was to assess the haemodynamic characteristics of maternal and fetal blood circulation during normal pregnancy period 
in she dogs using colour and pulsed wave Doppler ultrasonography. The blood flow waveforms of the uteroplacental arteries, umbilical arteries and 
fetal aorta were recorded and their respective blood flow velocities such as peak systolic velocity (PSV) and end diastolic velocity (EDV) and indices 

rd thof resistive index (RI) and pulsatility index (PI) were recorded weekly from 3  to 8  week in 20 pregnant she dogs. The results revealed that overall 
mean PSV, EDV of the uteroplacental arteries, umbilical arteries and fetal aorta increased significantly (P<0.01) between different weeks of 
pregnancy whereas overall mean resistive index (RI) of the uteroplacental arteries, umbilical arteries and fetal aorta were found to be significantly 
(P<0.01) lower at different weeks of pregnancy. The overall mean PI of the umbilical arteries and fetal aorta decreased significantly (P<0.01) in 
different weeks of pregnancy while it was not significant (P<0.01) in uteroplacental arteries. It is concluded that colour and pulsed wave Doppler 
ultrasonography can be a useful diagnostic tool to monitor the stage of pregnancy as well as for the prediction of adverse obstetric outcome in she 
dogs.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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waveforms were later recorded by pulsed wave Doppler 
mode. The colour Doppler was applied near around the 
uterus to detect the blood vessels associated with 
pregnancy such as utero-placental arteries, umbilical 
arteries and fetal aorta arteries whereas, pulsed wave 
Doppler was applied to determine sample volume, using 
the uniform intonation angle method. All the examinations 
and measurements were disregarded if the angle of 
intonation was > 20º. The cursor was placed properly in the 
particular blood vessels to measure the trace of blood 
velocities and indices, which were obtained automatically 
following software identification of the ultrasonic scanner 
for each waveform. The measurements of PSV, EDV, PI 
and RI of the blood vessels were automatically calculated 
for each waveform after the waveforms of at least three 
consecutive cardiac cycles from the most caudal fetus of 
each uterine horn viewed (Scotti et al., 2008).

Statistical analysis: The statistical analyses were 
performed using the software SPSS 20 and Microsoftexcel 
2007. Two way ANOVA was used to compare the relation 
between weeks of pregnancy and principal haemodynamics 
parameters of all vessels examined after mating. 
Significance was accepted at a level of P<0.05.

RESULTS AND DISCUSSION

 In the present study, the utero-placental artery was 
detected in the neighborhood of the gestational sac or 

rd
between the two gestational sacs at 3  week of mating 
(Fig. 1) which was also supported by previous workers 
(Feliciano et al., 2014). The mean values (cm/s) of PSV of 
the utero-placental arteries in the present study showed a 

thsteep increase waveform from the 4  week and decreased 
thlater in the 8  week of pregnancy (Table 1). The present 

finding was analogous with the observation made by 
previous workers (Feliciano et al., 2014). Conversely the 
mean values (cm/s) of EDV increased as the pregnancy 
progressed. As predictable, in this study, in all the animals, 
PSV and EDV of this artery increased progressively during 
gestation, as has been reported for utero-placental arteries 
by previous worker (Nautrup, 1998). The RI in the present 

thstudy decreased from the 5  week until the last week of 
pregnancy which is supported by the previous workers 
(Feliciano et al., 2014). RI of uterine artery increased in 
pathological or abnormal canine pregnancies and 
decreased in normal pregnancies. It was also reported that 
these differences could not be accredited by weight, age or 
litter size as they showed to have no effect on Doppler 
parameters (Blanco et al., 2011). While in case of PI, it was 

thincreased from 4  week of pregnancy and then decreased 
until the end of the week. The present result was not in 
accordance with the results obtained by previous workers 
(Feliciano et al., 2014). It might be due to difference in 

Table 3

Blood flow velocities and indices in fetal aorta arteries by using colour Doppler ultrasound at different weeks of pregnancy 
(Mean ± SE)

Index PSV EDV RI PI

Weeks of pregnancy

th a a b b4  11.48 ± 0.95  0.60 ± 0.37  1.67 ± 0.36  2.50 ± 0.29
th ab b ab b5  13.98 ± 1.20  2.74 ± 0.75  1.27 ± 0.24  2.23 ± 0.45
th b ab ab ab6  15.91 ± 0.87  0.80 ± 0.31  1.03 ± 0.05  2.05 ± 0.18
th b ab ab ab7  16.40 ± 1.25  2.13 ± 0.65  0.94 ± 0.05  1.91 ± 0.14
th ab ab a a8  13.80 ± 2.82  2.58 ± 0.40  0.64 ± 0.10  0.95 ± 0.18

F-cal value 3.5528* 3.567* 3.501* 4.502*

Different superscript letters within a same week indicate differences (P < 0.05) within each column;  *P < 0.05

Table 2

Blood flow velocities and indices of umbilical arteries in female dogs by using colour Doppler ultrasound at different 
weeks of pregnancy (Mean ± SE)

Index PSV EDV RI PI

Weeks of pregnancy

th a a b b4  8.85 ± 1.17  0.01 ± 0.01  1.21 ± 0.13  2.78 ± 0.57
th a a ab b5  8.95 ± 0.67  0.06 ± 0.06  1.00 ± 0.00  2.53 ± 0.12
th a ab ab b6  11.45 ± 1.15  0.68 ± 0.31  0.98 ± 0.18  2.19 ± 0.16
th b b ab ab7  17.85 ± 1.15  1.67 ± 0.32  0.90 ± 0.02  1.73 ± 0.07
th b c a8  17.47 ± 0.88  3.39 ± 0.68  0.60 ± 0.09a 0.69 ± 0.12

F-cal value 18.814* 14.663* 4.095* 8.568*

Different superscript letters within a same week indicate differences (P < 0.05) within each column;  *P < 0.05

Table 1

Blood flow velocities and indices of uteroplacental arteries in female dogs by using colour Doppler ultrasound at different 
weeks of pregnancy (Mean ± SE)

Index PSV (cm/s) EDV(cm/s) RI (cm/s) PI (cm/s)

Week of pregnancy

rd a a ab a3  12.25± 0.73  3.68± 0.74  0.62 ± 0.06  1.14 ± 0.13
th ab ab ab a4  14.25± 0.50  5.35 ± 0.51  0.63 ± 0.03  1.14± 0.10
th ab ab b a5  13.20 ± 0.93  5.45 ± 0.27  0.78 ± 0.10  1.26± 0.10
th b ab ab a6  15.55± 0.84  5.91 ± 0.73  0.60 ± 0.06  0.85 ± 0.06
th b b a a7  15.63 ± 0.51  7.47 ± 0.52  0.44 ± 0.02  0.70 ± 0.05
th a ab ab a8  11.77 ± 0.98  5.21 ± 0.81  0.72 ± 0.09  1.21 ± 0.28

NSF-cal value 4.501* 3.775* 2.867* 2.324

Different superscript letters within a same week indicate differences (P < 0.05) within each column;  *P < 0.05; NS Non significant.

Fig. 3. Ultrasonographic image of fetal aorta artery using colour Doppler 
mode and waveform visualized by pulse wave Doppler mode

Fig. 2. Ultrasonographic image of umbilical artery using colour flow Doppler 
mode and wave form visualized by pulsed wave Doppler mode

Fig. 1. Ultrasonographic image of utero-placental artery using colour 
flow Doppler mode (coloured area) and waveform visualized by 
pulsed wave Doppler mode (white arrow)
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breed, different portion of utero-placental artery examined 
and due to the angle difference of transducer at the time of 
observation (Blanco et al., 2008).

 Free floating umbilical cord was observed near the 
embryonic or fetal abdominal wall using color flow mode 

th(Fig. 2) and identified from the 4  week onwards in normal 
pregnancies which was also supported by previous 
workers (Nautrup, 1998; Feliciano et al., 2014) in canine.

 In the present study, it was recorded that the flow 
velocity waveforms of umbilical cord have a characteristic 
saw-tooth appearance of arterial blood flow (Fig. 2). The 
umbilical arteries blood flow was characterized only by 

ththe systolic waveform until the 6  week of pregnancy and 
thend diastolic waveform was observed after the 6  week of 

pregnancy which was in agreement with the observations 
made by previous workers (Di Salvo et al., 2006). The 
umbilical vein was observed flat during all weeks of 
pregnancy.

 The peak systolic velocity of the umbilical arteries 
increased significantly (P<0.05) at different weeks of 
pregnancy in female dogs (Table 2). Conversely the EDV 

th th
increased significantly (P<0.05) from 4  week to 8  week 
of pregnancy which was also supported by previous 
workers (Feliciano et al., 2014). The increase supply of 

Corresponding author: vetsirohi@rediffmail.com
trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync

1
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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waveforms were later recorded by pulsed wave Doppler 
mode. The colour Doppler was applied near around the 
uterus to detect the blood vessels associated with 
pregnancy such as utero-placental arteries, umbilical 
arteries and fetal aorta arteries whereas, pulsed wave 
Doppler was applied to determine sample volume, using 
the uniform intonation angle method. All the examinations 
and measurements were disregarded if the angle of 
intonation was > 20º. The cursor was placed properly in the 
particular blood vessels to measure the trace of blood 
velocities and indices, which were obtained automatically 
following software identification of the ultrasonic scanner 
for each waveform. The measurements of PSV, EDV, PI 
and RI of the blood vessels were automatically calculated 
for each waveform after the waveforms of at least three 
consecutive cardiac cycles from the most caudal fetus of 
each uterine horn viewed (Scotti et al., 2008).

Statistical analysis: The statistical analyses were 
performed using the software SPSS 20 and Microsoftexcel 
2007. Two way ANOVA was used to compare the relation 
between weeks of pregnancy and principal haemodynamics 
parameters of all vessels examined after mating. 
Significance was accepted at a level of P<0.05.

RESULTS AND DISCUSSION

 In the present study, the utero-placental artery was 
detected in the neighborhood of the gestational sac or 

rd
between the two gestational sacs at 3  week of mating 
(Fig. 1) which was also supported by previous workers 
(Feliciano et al., 2014). The mean values (cm/s) of PSV of 
the utero-placental arteries in the present study showed a 

thsteep increase waveform from the 4  week and decreased 
thlater in the 8  week of pregnancy (Table 1). The present 

finding was analogous with the observation made by 
previous workers (Feliciano et al., 2014). Conversely the 
mean values (cm/s) of EDV increased as the pregnancy 
progressed. As predictable, in this study, in all the animals, 
PSV and EDV of this artery increased progressively during 
gestation, as has been reported for utero-placental arteries 
by previous worker (Nautrup, 1998). The RI in the present 

thstudy decreased from the 5  week until the last week of 
pregnancy which is supported by the previous workers 
(Feliciano et al., 2014). RI of uterine artery increased in 
pathological or abnormal canine pregnancies and 
decreased in normal pregnancies. It was also reported that 
these differences could not be accredited by weight, age or 
litter size as they showed to have no effect on Doppler 
parameters (Blanco et al., 2011). While in case of PI, it was 

thincreased from 4  week of pregnancy and then decreased 
until the end of the week. The present result was not in 
accordance with the results obtained by previous workers 
(Feliciano et al., 2014). It might be due to difference in 

Table 3

Blood flow velocities and indices in fetal aorta arteries by using colour Doppler ultrasound at different weeks of pregnancy 
(Mean ± SE)

Index PSV EDV RI PI

Weeks of pregnancy

th a a b b4  11.48 ± 0.95  0.60 ± 0.37  1.67 ± 0.36  2.50 ± 0.29
th ab b ab b5  13.98 ± 1.20  2.74 ± 0.75  1.27 ± 0.24  2.23 ± 0.45
th b ab ab ab6  15.91 ± 0.87  0.80 ± 0.31  1.03 ± 0.05  2.05 ± 0.18
th b ab ab ab7  16.40 ± 1.25  2.13 ± 0.65  0.94 ± 0.05  1.91 ± 0.14
th ab ab a a8  13.80 ± 2.82  2.58 ± 0.40  0.64 ± 0.10  0.95 ± 0.18

F-cal value 3.5528* 3.567* 3.501* 4.502*

Different superscript letters within a same week indicate differences (P < 0.05) within each column;  *P < 0.05

Table 2

Blood flow velocities and indices of umbilical arteries in female dogs by using colour Doppler ultrasound at different 
weeks of pregnancy (Mean ± SE)

Index PSV EDV RI PI

Weeks of pregnancy

th a a b b4  8.85 ± 1.17  0.01 ± 0.01  1.21 ± 0.13  2.78 ± 0.57
th a a ab b5  8.95 ± 0.67  0.06 ± 0.06  1.00 ± 0.00  2.53 ± 0.12
th a ab ab b6  11.45 ± 1.15  0.68 ± 0.31  0.98 ± 0.18  2.19 ± 0.16
th b b ab ab7  17.85 ± 1.15  1.67 ± 0.32  0.90 ± 0.02  1.73 ± 0.07
th b c a8  17.47 ± 0.88  3.39 ± 0.68  0.60 ± 0.09a 0.69 ± 0.12

F-cal value 18.814* 14.663* 4.095* 8.568*

Different superscript letters within a same week indicate differences (P < 0.05) within each column;  *P < 0.05

Table 1

Blood flow velocities and indices of uteroplacental arteries in female dogs by using colour Doppler ultrasound at different 
weeks of pregnancy (Mean ± SE)

Index PSV (cm/s) EDV(cm/s) RI (cm/s) PI (cm/s)

Week of pregnancy

rd a a ab a3  12.25± 0.73  3.68± 0.74  0.62 ± 0.06  1.14 ± 0.13
th ab ab ab a4  14.25± 0.50  5.35 ± 0.51  0.63 ± 0.03  1.14± 0.10
th ab ab b a5  13.20 ± 0.93  5.45 ± 0.27  0.78 ± 0.10  1.26± 0.10
th b ab ab a6  15.55± 0.84  5.91 ± 0.73  0.60 ± 0.06  0.85 ± 0.06
th b b a a7  15.63 ± 0.51  7.47 ± 0.52  0.44 ± 0.02  0.70 ± 0.05
th a ab ab a8  11.77 ± 0.98  5.21 ± 0.81  0.72 ± 0.09  1.21 ± 0.28

NSF-cal value 4.501* 3.775* 2.867* 2.324

Different superscript letters within a same week indicate differences (P < 0.05) within each column;  *P < 0.05; NS Non significant.

Fig. 3. Ultrasonographic image of fetal aorta artery using colour Doppler 
mode and waveform visualized by pulse wave Doppler mode

Fig. 2. Ultrasonographic image of umbilical artery using colour flow Doppler 
mode and wave form visualized by pulsed wave Doppler mode

Fig. 1. Ultrasonographic image of utero-placental artery using colour 
flow Doppler mode (coloured area) and waveform visualized by 
pulsed wave Doppler mode (white arrow)
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breed, different portion of utero-placental artery examined 
and due to the angle difference of transducer at the time of 
observation (Blanco et al., 2008).

 Free floating umbilical cord was observed near the 
embryonic or fetal abdominal wall using color flow mode 

th(Fig. 2) and identified from the 4  week onwards in normal 
pregnancies which was also supported by previous 
workers (Nautrup, 1998; Feliciano et al., 2014) in canine.

 In the present study, it was recorded that the flow 
velocity waveforms of umbilical cord have a characteristic 
saw-tooth appearance of arterial blood flow (Fig. 2). The 
umbilical arteries blood flow was characterized only by 

ththe systolic waveform until the 6  week of pregnancy and 
thend diastolic waveform was observed after the 6  week of 

pregnancy which was in agreement with the observations 
made by previous workers (Di Salvo et al., 2006). The 
umbilical vein was observed flat during all weeks of 
pregnancy.

 The peak systolic velocity of the umbilical arteries 
increased significantly (P<0.05) at different weeks of 
pregnancy in female dogs (Table 2). Conversely the EDV 

th th
increased significantly (P<0.05) from 4  week to 8  week 
of pregnancy which was also supported by previous 
workers (Feliciano et al., 2014). The increase supply of 

Corresponding author: vetsirohi@rediffmail.com
trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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concluded that the Doppler ultrasonography can be a future 
diagnostic tool to monitor the stage of pregnancy to prevent 
any pregnancy related complications.
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PSV and EDV indicates the necessity of the body to 
intensify the maternal and fetal circulation, with 
consequent nutrient infusion and tissue development 
(Nautrup,1998).

 The fetal aorta was seen ventral to the vertebral 
column of the fetus using trans-abdominal B-mode 
ultrasonography and blood flow of the fetal aorta arteries 

thwas detected from the 4  week of pregnancy and more 
thregularly from the 5  week onwards by applying colour 

flow mode (Fig. 3). The PSV mean values were 
thsignificantly increased (P<0.05) from the 4  week until the 

th7  week of pregnancy in the present study which was in 
accordance with the findings of previous workers 
(Feliciano et al., 2014).

 The fetal aorta EDV mean values in the present 
thstudy were significantly increased (P<0.05) from the 5  

th
week and slightly decreased from the 6  week and 

thincreased again from the 7  week until the last week of 
pregnancy (Table 3). It was also supported by previous 
workers (Di Salvo et al., 2006) and it was observed that the 
EDV mean values were significantly increased (P<0.05) 

thfrom the 5  week until birth.

 The present study confirmed that the velocities such 
as PSV and EDV of utero-placental, umbilical and fetal 
aorta arteries increased significantly with the evolution of 
pregnancy as a result of increasing demand of vital 
nutrients and oxygen to meet the fetal vital organs (brain 
and heart), organs of the abdominal cavity and the 
placental bed. Thus, the increasing demand of blood 
supply from the mother to the fetus helps in the 
development of the healthy pregnancy (Costa et al., 2005).

 During early pregnancy, the resistive index and 
pulsatility index showed higher vascular resistance due to 
immature development of the placenta. As the pregnancy 
progresses, the maturation of placental circulation takes 
place (Blanco et al., 2011) and vascular resistance of the 
blood vessels reduces subsequently. The progressive and 
significant decrease of the RI and PI can be correlated with 
the placental development and probably with the 
histological changes of the spiral arteries. The higher 
vascular resistance of the blood vessels such as utero-
placental, umbilical and fetal aorta arteries in late 
pregnancy stage has been correlated with the intra-uterine 
growth retardation (Owen and Ogston, 1977), maternal 
hypertension (Gudmundsson et al., 1990) and perinatal 
death (Dubiel et al., 2003). The present findings when 
compared with the literatures of different researchers 
showed no pregnancy was detected abnormal at the time of 
assessing the principal blood flow parameters such as PSV, 
EDV, RI and PI of the pregnant blood vessels. It is therefore, 
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 Bovine mastitis is a serious concern in the dairy 
industry worldwide and invariably requires treatment with 
antimicrobials (Gupta et al., 2020). Opportunistic 
pathogens of environmental origin or commensals such as 
Staphylococcus species, Streptococcus species, E. coli, 
Klebsiella pneumoniae, Pseudomonas aeruginosa are the 
major agents of mastitis (Podder et al., 2014; Mittal et al., 
2018). K. pneumoniae is an opportunistic human pathogen 
mostly prevalent in organic matter, such as animal house 
bedding of moist soils and manure (Munoz et al., 2007). 
Mastitis caused by K. pneumoniae may be mild, moderate, 
and severe depending upon the symptoms. The bacterium 
deeply invades the udder tissue and damages the glandular 
tissue. This type of infection becomes chronic and reduces 
the milk production of the affected animal (Pinzon-
Sanchez et al., 2011). K. pneumoniae are Gram-negative 
rods having pink-colored mucoid colonies on the 
MacConkey agar plate. The hyper mucoidness is a typical 

characteristic of virulence. The hyper-virulent and -

lactam drug-resistant strains of K. pneumoniae are capable 
of causing fatal, life-threatening infections both in animals 
and humans (Shon et al., 2013). The drug-resistant strains 
can rapidly spread and transfer the resistance phenotype 
(Tzouvelekis et al., 2012) through horizontal gene transfer 
by certain mobile genetic elements, such as transposons, 
bacteriophages, and plasmids (Ahmed et al., 2010). The 
present study was conducted to determine incidence of 
antibiotic resistant K. pneumoniae isolates in mastitic milk 
of cattle and buffalo.

Haryana Vet. (December, 2021) 60(2), 195-197 Research Article

MATERIAL AND METHODS

Isolation and Identification

 Milk samples from cattle and buffalo were received 
from livestock’s owners in sterile containers at College 
Central Laboratory situated in College of Veterinary and 
Animal Science, Lala Lajpat Rai University of Veterinary 
and Animal Science (LUVAS), Hisar, Haryana, India for 
routine diagnosis of mastitis and antibiotic susceptibility 
assay of isolates. Briefly, 0.01 ml of milk sample was 
inoculated on Nutrient agar and MacConkey agar plate 
following aseptic procedures and then plates were 
incubated at 37 ºC overnight in incubator. Bacterial 
isolates were identified by their colony characteristics and 
Gram’s staining as described by Quinn et al. (2002).

Amplification of 16S rRNA gene sequence

 Presumptive isolates were confirmed by PCR 
(polymerase chain reaction) amplification of 130bp 
amplicon of species-specific 16S rRNA nucleotide 
sequence primers (Osman et al., 2014). The DNA extraction 
was carried out as per protocol suggested by DNeasy Blood 
and Tissue Kit (Qiagen). The forward primer sequence is 
52-ATTTGAAGAGGTTGCAAACGAT-32 and reverse 
primer sequence is 52 -TTCACTCTGAATTTTCTTG 

TGTTC-32 . The reaction mixture (total volume 25l) was 

prepared by mixing 12.5l GoTaq® Green Master Mix 

(Promega), 1l Primer-1 and 2 each (10 pM/l), 3l 

Template DNA (25ng/l) and 7.5l nuclease-free water 

(up to final volume 25l). PCR Amplification was carried *Corresponding author: drrahul16889@luvas.edu.in
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ABSTRACT

 Klebsiella pneumoniae is an opportunistic pathogen that can cause bovine mastitis in various forms depending upon severity. It can deeply 
invade into the udder tissue and can damage the secretory capacity of the gland resulting into long-term decreased milk production. The present study 
was aimed to isolate K. pneumonae from mastitic milk samples of cattle and buffalo. The overall prevalence of K. pneumoniae in mastitic milk 
samples of cattle and buffalo was recorded as 2.18% (18/823). Of these isolates, 13 were from buffalo origin and five isolates were recovered from 
cattle. All the 18 isolates were susceptible to chloramphenicol, followed by enrofloxacin, oxytetracycline, gentamicin and levofloxacin. All the 
isolates were resistant to penicillin group of antibiotics followed by streptomycin (77.08%), moxifloxacin (61.10%) and aminoglycosides such as 
amikacin, neomycin and kanamycin except gentamicin. All the isolates were multi drug resistant having multiple antibiotic resistance index value 
more than 0.2.

Keywords: Antibiogram, Buffalo, Cattle, Klebsiella pneumoniae, Mastitis
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Fig. 3. Parity wise incidence of pyometraFig. 2.  Predominant breed wise incidence of pyometra

Table 2

Occurrence of various microscopic lesions in intestine of broilers

Organ� Congestion� Haemorrhages� Edema� Degeneration/necrosis� Inflammation

� No.� (%)� No.� (%)� No.� (%)� No.� (%)� No.� (%)

Intestine� 106� 82.1� 41� 31.7� 63� 48.8� 111� 86.0� 97� 75.1

Table 3

Occurrence of various gross lesions in liver of broilers

Organ � Congestion � Haemorrhages � Enlargement � Necrosis � Fatty changes � Perihepatitis 

� No. � (%) � No. � (%) � No � � No. � (%) � No. � (%) � No. � (%)

Liver � 118 � 84.8� 33 � 23.7 � 106 � 76.2 �  44� 31.6 � 29 � 20.8� 101 � 72.6

Table 4

Occurrence of various microscopic lesions in liver of broilers

Organ � Congestion � Haemorrhages � Degeneration and necrosis� hepatitis� perihepatitis

� No. � (%) � No. � (%) � No. � % � No. � (%)� No. � %

Liver �  128� 92 .0� 72 � 51.7 � 67 � 48.2�  47� 33.8 �  60� 43.1

Table 1

 Occurrence of various gross lesions in intestine of broilers.

Organ � Congestion � Haemorrhages � Necrosis Enteritis

� No. � (%) � No. � (%)� No. � (%) � No. � (%)

Intestine � 101� 78.3� 27�  20.9� 16� 12.4 � 92� 71.3

Fig. 3.  Reduction in size of cutaneous masses in TVT in the dog after 1 
week of treatment with vincristine sulphate. Fig.1. Total number of parasitic infections in different ruminant 

species (n=24)
Fig. 2. Percentage of parasitic infections in different species of 

ruminant carcasses (n=24)
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Parasitic ova/oocysts

Total Sperm morphological abnormalities (%) (Mean±SE) in pre-freeze 
semen of stallion

Total Sperm morphological abnormalities (Mean±SE) in post-thaw 
semen of stallions.

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)


