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ABSTRACT

 This study was undertaken for evaluation of efficacy and safety of atropine-acepromazine-butorphanol-thiopentone-sevoflurane anaesthesia 
in six buffaloes undergoing diaphragmatic herniorrhaphy. After premedication with atropine (0.04 mg/kg) -acepromazine (0.02 mg/kg) -butorphanol 
(0.03 mg/kg), induction and maintenance of anaesthesia was performed with thiopentone (5 mg/kg) and sevoflurane (0-6%), respectively. Scores for 
induction, maintenance and recovery were good while scores for premedication sedation, analgesia and muscle relaxation were fair. The weak time 
and down time were 15.33±0.33 min and 36.67±1.67 min, respectively. The mean time for intubation, extubation and standing with ataxia were 
5.67±0.42 min, 16.00±1.53 min and 37.33±2.96 min, respectively. No significant change was observed in heart rate and rectal temperature during the 
entire period of anaesthesia. A significant decrease in respiratory rate at 15 min of acepromazine, PCV at 15 min of sevoflurane administration, 
,however a significant increase in systolic BP at recovery and neutrophil percentage at 5 min of thiopentone administration than the values before pre-
medication were recorded. Significant decrease in globulin and calcium was found at 30 min of sevoflurane and 24 hours of recovery, respectively.
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 Diaphragmatic hernia is a serious digestive disorder 
of buffaloes, with high prevalence reported especially 
from North India. Treatment of diaphragmatic hernia 
requires surgery in two stages. The first stage involves a 
laparo-rumenotomy that enables the surgeon to assess the 
location and extent of herniation, retract and remove 
foreign bodies, if any, and evacuate the rumen contents. 
During the second stage of surgery, the repair of the 
diaphragmatic defect is done under general anaesthesia 
using controlled ventilation (Singh et al., 2006). Buffaloes 
suffering from diaphragmatic hernia fall under category IV 
of ASA classification and the buffaloes generally have 
compromised physiological status. So, there is always a 
need for an anaesthetic combination having least 
depression on the cardiopulmonary system, as the 
cardiovascular system determines the ability of the buffalo 
to tolerate alterations imposed on the system (Mirakhur et 
al., 1983). Atropine is a naturally occurring anticholinergic 
agent and tachycardia is a dominant effect after its 
administration (Adams, 2001). Acepromazine used as 
tranquillizer decrease dopamine levels and depress some 
portions of the reticular activating system and produce 
sedation.

Opioids (eg. butorphanol) are the drugs of choice for the 
treatment of moderate to severe pain and may be used as 
part of balanced anaesthetic technique to provide 
preemptive analgesia. Thiopentone sodium is commonly 
used as general anaesthestic for induction and 
maintenance in buffaloes (Krishnamurthy et al., 1980). 

Sevoflurane is non-irritant and has lower blood/gas 
partition coefficient, which provide more rapid induction 
and recovery from anaesthesia and a rapid alteration of 
anaesthetic depth (Kazama and Ikeda, 1988). There is little 
information on the use of sevoflurane in the buffaloes 
undergoing diaphragmatic herniorrhaphy. Therefore, the 
present study was undertaken for evaluation and safety of 
atropine-acepromazine-butorphanol-thiopentone-
sevoflurane anaesthesia in buffaloes affected with 
diaphragmatic hernia.

MATERIALS AND METHODS

 The study was conducted in six buffaloes suffering 
from diaphragmatic hernia. During diaphragmatic 
herniorrhaphy, after premedication with atropine (0.04 
mg/kg) s/c; 15 min later acepromazine (0.02 mg/kg) was 
administered i/m and 30 min later butorphanol (0.03 
mg/kg) was administered i/v. Induction and maintenance 
of anaesthesia was performed with thiopentone (5 mg/kg) 
i/v and sevoflurane (0-6%), respectively. The study was 
divided into six divisions: Signalment and general clinical 
observations, quality of anaesthesia, behavioural 
observations, physiological and haemodynamics study, 
haematological study and blood biochemical study.

 Scoring for evaluation of quality of anaesthesia was 
done by assigning numerical values; starting from 1 to 4 
(1-poor, 2-fair, 3-good, 4-excellent) for premedication, 
induction, maintenance and recovery quality and 0 to 3 (0-
no effect, 1-mild effect, 2-moderate effect, 3-deep effect) 
for sedation, analgesia and muscle relaxation. Blindfold *Corresponding Author: mohitjam32@gmail.com
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study was performed to overcome individual variance. 
Behavioural changes namely, muzzle dryness, weak time, 
down time, various body reflexes and recovery time were 
observed. Rectal temperature, heart rate and respiratory 
rate, noninvasive blood pressure and SpO  were recorded 2

prior to any drug administration, 5, 10 and 15 minutes after 
administration of atropine and acepromazine, after 15 and 
30 minutes of sevoflurane administration and at recovery 
using Edan veterinary monitor (iM8 vet).

 Blood samples were collected from jugular 
venipuncture before doing lapro-rumenotomy and on next 
day before drug administration, at 5 min. of induction of 
anaesthesia, and then at 15 and 30 min. of sevoflurane 
administration, at recovery and at 24 hours of recovery and 
used for haematological andbiochemical studies. 
Haematological parameters were estimated in automatic 
analyser MS4-S. Biochemical parameters were analyzed 
with EM 200TM analyzer using commercially available 
Transasia XLsystem pack kits procured from M/S 
Transasia Biomedical Limited, Mumbai. Sodium and 
potassium were analyzed by flame photometer machine.

 The statistical analysis of data was done by one-
way-anova using Duncan’s multiple range test (Duncan, 
1955) and paired t-test.

RESULTS AND DISCUSSION

Signalment and general clinical observations

 All the buffaloes were grouped in ASA Category IV 
of physical status having illness since 15 to 30 days (Mean 
23.0±3.0 days). Inappetance, decreased rumination, 
history of tympany, black hard and scanty faeces and 
decreased milk yield were clinical observations found in 
buffaloes. Four buffaloes were young heifers of 4 years age 

nd rdand two buffaloes were lactating (2  to 3  lactation). Two 
buffaloes were pregnant (3 months to 6 months) and four 
were non pregnant. The buffaloes had a mean body weight 
of 298.00±15.21 kg. Presence of potential metallic foreign 
bodies (nails and wires) in three-fourth cases, indicate 
foreign bodies to be the main cause and absence in one-
fourth cases suggest that forces during pregnancy and 
parturition, and inherently weak diaphragm may be the 
other responsible causes which also justify the right-
ventral position of hernial rings in 75% cases 
(Krishnamurthy and Rao, 1985)

Quality of anaesthesia

 Overall score for induction, maintenance and 
recovery was good while score for premedication, 
sedation, analgesia and muscle relaxation was moderate. 
Acepromazine blocks dopamine receptors in the CNS and 
depresses the reticular-activating system, resulting in fair 

sedation (Baldessarini and Tarazi, 2005). Butorphanol 
tartrate is a centrally acting synthetic morphine derivative 

exhibiting partial agonist and antagonist activity at the -

opioid receptor, as well as partial agonist activity at the -

opioid receptor. Induction and recovery scores in group was 
good as thiopentone results in rapid and smooth induction 
due to rapid redistribution in muscle tissues and localization 
in the body fat. The maintenance quality in group was good 
as balanced anaesthetic combination used results in fair 
sedation, analgesic and muscle relaxation properties along 
with diminishing side effects of each other.

Behavioural observations

 Muzzle and nostrils became dry in all the animals 
after atropine administration as atropine is a non-selective 
muscarinic receptors antagonist (Lemke, 2007). A decrease 

Table 1

Means and standard errors (±) in time format of minutes for 
different behavioural characteristics of onset of CNS 
depression and recovery from CNS depression induced by 
administration of atropine-acepromazine -butorphanol-
thiopentone-sevoflurane combination in buffaloes 
undergoing diaphragmatic herniorrhaphy

Parameters Mean ±SE (Minute)

Muzzle dryness° 12.00±0.52

Weak time°° 15.33±0.33

Down time°° 36.67±1.67

Loss of palpebral reflex* 1.83±0.31

Relaxation of jaw muscle* 2.83±0.31

Loss of tongue reflex* 3.17±0.17

Loss of swallowing reflex* 3.50±0.34

Intubation* 5.67±0.42

Extubation† 16.00±1.53

Regaining of muscle tone† 19.33±1.93

Regaining of head righting reflex† 23.83±1.89

Return to sternal recumbency† 31.17±2.09

Standing with ataxia† 37.33±2.96

Complete recovery† 65.67±3.80

Premedication 2.87±0.15

Induction 3.01±0.08

Maintenance 3.24±0.10

Recovery 3.13±0.10

Sedation 2.05±0.09

Analgesia 2.11±0.08

Muscle relaxation 2.16±0.16

° After administration of Atropine, °° After administration of 
Acepromazine, * After administration of Thiopentone, † After 
discontinuation of Sevoflurane
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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

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

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

 This study was undertaken for evaluation of efficacy and safety of atropine-acepromazine-butorphanol-thiopentone-sevoflurane anaesthesia 
in six buffaloes undergoing diaphragmatic herniorrhaphy. After premedication with atropine (0.04 mg/kg) -acepromazine (0.02 mg/kg) -butorphanol 
(0.03 mg/kg), induction and maintenance of anaesthesia was performed with thiopentone (5 mg/kg) and sevoflurane (0-6%), respectively. Scores for 
induction, maintenance and recovery were good while scores for premedication sedation, analgesia and muscle relaxation were fair. The weak time 
and down time were 15.33±0.33 min and 36.67±1.67 min, respectively. The mean time for intubation, extubation and standing with ataxia were 
5.67±0.42 min, 16.00±1.53 min and 37.33±2.96 min, respectively. No significant change was observed in heart rate and rectal temperature during the 
entire period of anaesthesia. A significant decrease in respiratory rate at 15 min of acepromazine, PCV at 15 min of sevoflurane administration, 
,however a significant increase in systolic BP at recovery and neutrophil percentage at 5 min of thiopentone administration than the values before pre-
medication were recorded. Significant decrease in globulin and calcium was found at 30 min of sevoflurane and 24 hours of recovery, respectively.

Keywords: Acepromazine, Atropine, Butorphanol, Buffalo, Diaphragmatic herniorrhaphy, Sevoflurane, Thiopentone
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 Diaphragmatic hernia is a serious digestive disorder 
of buffaloes, with high prevalence reported especially 
from North India. Treatment of diaphragmatic hernia 
requires surgery in two stages. The first stage involves a 
laparo-rumenotomy that enables the surgeon to assess the 
location and extent of herniation, retract and remove 
foreign bodies, if any, and evacuate the rumen contents. 
During the second stage of surgery, the repair of the 
diaphragmatic defect is done under general anaesthesia 
using controlled ventilation (Singh et al., 2006). Buffaloes 
suffering from diaphragmatic hernia fall under category IV 
of ASA classification and the buffaloes generally have 
compromised physiological status. So, there is always a 
need for an anaesthetic combination having least 
depression on the cardiopulmonary system, as the 
cardiovascular system determines the ability of the buffalo 
to tolerate alterations imposed on the system (Mirakhur et 
al., 1983). Atropine is a naturally occurring anticholinergic 
agent and tachycardia is a dominant effect after its 
administration (Adams, 2001). Acepromazine used as 
tranquillizer decrease dopamine levels and depress some 
portions of the reticular activating system and produce 
sedation.

Opioids (eg. butorphanol) are the drugs of choice for the 
treatment of moderate to severe pain and may be used as 
part of balanced anaesthetic technique to provide 
preemptive analgesia. Thiopentone sodium is commonly 
used as general anaesthestic for induction and 
maintenance in buffaloes (Krishnamurthy et al., 1980). 

Sevoflurane is non-irritant and has lower blood/gas 
partition coefficient, which provide more rapid induction 
and recovery from anaesthesia and a rapid alteration of 
anaesthetic depth (Kazama and Ikeda, 1988). There is little 
information on the use of sevoflurane in the buffaloes 
undergoing diaphragmatic herniorrhaphy. Therefore, the 
present study was undertaken for evaluation and safety of 
atropine-acepromazine-butorphanol-thiopentone-
sevoflurane anaesthesia in buffaloes affected with 
diaphragmatic hernia.

MATERIALS AND METHODS

 The study was conducted in six buffaloes suffering 
from diaphragmatic hernia. During diaphragmatic 
herniorrhaphy, after premedication with atropine (0.04 
mg/kg) s/c; 15 min later acepromazine (0.02 mg/kg) was 
administered i/m and 30 min later butorphanol (0.03 
mg/kg) was administered i/v. Induction and maintenance 
of anaesthesia was performed with thiopentone (5 mg/kg) 
i/v and sevoflurane (0-6%), respectively. The study was 
divided into six divisions: Signalment and general clinical 
observations, quality of anaesthesia, behavioural 
observations, physiological and haemodynamics study, 
haematological study and blood biochemical study.

 Scoring for evaluation of quality of anaesthesia was 
done by assigning numerical values; starting from 1 to 4 
(1-poor, 2-fair, 3-good, 4-excellent) for premedication, 
induction, maintenance and recovery quality and 0 to 3 (0-
no effect, 1-mild effect, 2-moderate effect, 3-deep effect) 
for sedation, analgesia and muscle relaxation. Blindfold *Corresponding Author: mohitjam32@gmail.com
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study was performed to overcome individual variance. 
Behavioural changes namely, muzzle dryness, weak time, 
down time, various body reflexes and recovery time were 
observed. Rectal temperature, heart rate and respiratory 
rate, noninvasive blood pressure and SpO  were recorded 2

prior to any drug administration, 5, 10 and 15 minutes after 
administration of atropine and acepromazine, after 15 and 
30 minutes of sevoflurane administration and at recovery 
using Edan veterinary monitor (iM8 vet).

 Blood samples were collected from jugular 
venipuncture before doing lapro-rumenotomy and on next 
day before drug administration, at 5 min. of induction of 
anaesthesia, and then at 15 and 30 min. of sevoflurane 
administration, at recovery and at 24 hours of recovery and 
used for haematological andbiochemical studies. 
Haematological parameters were estimated in automatic 
analyser MS4-S. Biochemical parameters were analyzed 
with EM 200TM analyzer using commercially available 
Transasia XLsystem pack kits procured from M/S 
Transasia Biomedical Limited, Mumbai. Sodium and 
potassium were analyzed by flame photometer machine.

 The statistical analysis of data was done by one-
way-anova using Duncan’s multiple range test (Duncan, 
1955) and paired t-test.

RESULTS AND DISCUSSION

Signalment and general clinical observations

 All the buffaloes were grouped in ASA Category IV 
of physical status having illness since 15 to 30 days (Mean 
23.0±3.0 days). Inappetance, decreased rumination, 
history of tympany, black hard and scanty faeces and 
decreased milk yield were clinical observations found in 
buffaloes. Four buffaloes were young heifers of 4 years age 

nd rdand two buffaloes were lactating (2  to 3  lactation). Two 
buffaloes were pregnant (3 months to 6 months) and four 
were non pregnant. The buffaloes had a mean body weight 
of 298.00±15.21 kg. Presence of potential metallic foreign 
bodies (nails and wires) in three-fourth cases, indicate 
foreign bodies to be the main cause and absence in one-
fourth cases suggest that forces during pregnancy and 
parturition, and inherently weak diaphragm may be the 
other responsible causes which also justify the right-
ventral position of hernial rings in 75% cases 
(Krishnamurthy and Rao, 1985)

Quality of anaesthesia

 Overall score for induction, maintenance and 
recovery was good while score for premedication, 
sedation, analgesia and muscle relaxation was moderate. 
Acepromazine blocks dopamine receptors in the CNS and 
depresses the reticular-activating system, resulting in fair 

sedation (Baldessarini and Tarazi, 2005). Butorphanol 
tartrate is a centrally acting synthetic morphine derivative 

exhibiting partial agonist and antagonist activity at the -

opioid receptor, as well as partial agonist activity at the -

opioid receptor. Induction and recovery scores in group was 
good as thiopentone results in rapid and smooth induction 
due to rapid redistribution in muscle tissues and localization 
in the body fat. The maintenance quality in group was good 
as balanced anaesthetic combination used results in fair 
sedation, analgesic and muscle relaxation properties along 
with diminishing side effects of each other.

Behavioural observations

 Muzzle and nostrils became dry in all the animals 
after atropine administration as atropine is a non-selective 
muscarinic receptors antagonist (Lemke, 2007). A decrease 

Table 1

Means and standard errors (±) in time format of minutes for 
different behavioural characteristics of onset of CNS 
depression and recovery from CNS depression induced by 
administration of atropine-acepromazine -butorphanol-
thiopentone-sevoflurane combination in buffaloes 
undergoing diaphragmatic herniorrhaphy

Parameters Mean ±SE (Minute)

Muzzle dryness° 12.00±0.52

Weak time°° 15.33±0.33

Down time°° 36.67±1.67

Loss of palpebral reflex* 1.83±0.31

Relaxation of jaw muscle* 2.83±0.31

Loss of tongue reflex* 3.17±0.17

Loss of swallowing reflex* 3.50±0.34

Intubation* 5.67±0.42

Extubation† 16.00±1.53

Regaining of muscle tone† 19.33±1.93

Regaining of head righting reflex† 23.83±1.89

Return to sternal recumbency† 31.17±2.09

Standing with ataxia† 37.33±2.96

Complete recovery† 65.67±3.80

Premedication 2.87±0.15

Induction 3.01±0.08

Maintenance 3.24±0.10

Recovery 3.13±0.10

Sedation 2.05±0.09

Analgesia 2.11±0.08

Muscle relaxation 2.16±0.16

° After administration of Atropine, °° After administration of 
Acepromazine, * After administration of Thiopentone, † After 
discontinuation of Sevoflurane
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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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Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes
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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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in spontaneous activity with ataxia was seen in buffaloes at 
15.33±0.33 min. of acepromazine administration. All the 
buffaloes were restrained in lateral recumbency at 36.67± 
1.67 min. of acepromazine administration. Mean dose of 
thiopentone administered was 5.00 mg/kg. Loss of palpebral 
reflex (at 1.83±0.31 min.) occurred after intravenous 
administration of thiopentone. Intubation was performed 
after loss of tongue reflex and swallowing reflex and relaxation 
of jaw. Time elapsed between loss of swallowing reflex 
and intubation was the time taken to apply mouth gag to the 
animal (Table 1). Sevoflurane was administered by semi-
closed re-breathing circuit system with vaporizer setting 
starting at 4.50±0.37% and maintained on 2.50± 0.40%. 
Extubation was performed at 16.00±1.53min. after 
sevoflurane discontinuation, when buffalo starts chewing 
endotracheal tube after regain of tongue reflex and 
swallowing reflex. All the buffaloes returned to sternal 
recumbency at 31.17±2.09 min.; with regain of muscle 
tone andhead righting reflex. All buffaloes stood with 
some assistance at 37.33±2.96 min. and started walking 
with ataxia. Complete recovery took 65.67±3.80 min. after 

discontinuation of sevoflurane administration (Table 1).

Physiological and Haemodynamics Study

 There was no significant change in heart rate and 
rectal temperature during the entire period of experiment 
(Table 2). There was a significant decrease in respiratory 
rate at 15 min. of acepromazine as compared to the base 
value. The respiratory depression action of acepromazine 
could be due to direct depression of central nervous system 
and reticular activating system. Systolic blood pressure 
was found to be significantly higher at recovery as 
compared to the base value which might be due to loss of 
anaesthetic state responsible for hypotension. SpO2 value 
was found to be significantly lower at 30 min of 
sevoflurane as compared to base value which might be due 
to overall effect of anaesthetic combination.

Haemato-biochemical Study

 No significant difference was recorded in 
haematological values except packed cell volume and 
neutrophils (Table 3). There was a significant decrease in 
packed cell volume at 15 min. of sevoflurane 

Table 2

Effects of atropine-acepromazine-butorphanol-thiopentone-sevoflurane on rectal temperature, heart rate, respiratory 
rate, blood pressure, SpO2 in six buffaloes undergoing diaphragmatic herniorrhaphy (Mean ± S.E.)

Parameters (units) Diaphragmatic herniorrhaphy

 Ambient Rectal Heart Rate Respiratory NIBP NIBP NIBP SPO2

 Temp. (ºC) Temp. (ºC) (beats/min) rate (breaths/min) (systolic) (diastolic) (Mean)

a a a bBefore 16.32 ± 37.30 ± 58.67 ± 15.00 ± ---- ---- ---- ----
Rumentomy 0.81 0.19 0.84 0.85

a a a a ab a a cBefore 16.15 ± 37.30 ± 60.3 ± 14.50 ± 136.00 ± 103.67 ± 115.00 ± 98.16 ±
Drug Admn. 0.80 0.14 1.41 0.34 16.66 13.69 14.67 0.30

a a a a ab a a bcAt 5 min. 16.15 ± 37.32 ± 61.33 ± 14.33 ± 136.67 ± 100.0 ± 110.10 ± 97.0 ±
of atropine 0.80 0.15 1.12 0.80 6.71 7.93 8.00 0.44

a a a a ab a a bcAt 10 min. 16.15 ± 37.43 ± 62.00 ± 14.00 ± 136.33 ± 99.17 ± 108.67 ± 96.16 ±
of atropine 0.80 0.17 0.89 0.52 7.68 7.04 5.60 0.16

a a a a ab a a bcAt 15 min. 16.15 ± 37.47 ± 62.33 ± 14.33 ± 138.17 ± 98.17 ± 114.33 ± 95.66 ±
of atropine 0.80 0.18 0.61 0.95 9.39 8.15 6.91 0.55

a a a a ab a a bcAt 5 min. of 16.15 ± 37.53 ± 60.33 ± 13.67 ± 133.17 ± 94.50 ± 116.50 ± 95.83 ±
acepromazine 0.80 0.24 1.20 0.61 7.42 8.54 9.24 0.65

a a a a ab a a bcAt 10 min. of 16.15 ± 37.40 ± 58.33 ± 13.33 ± 135.50 ± 94.17 ± 106.17 ± 95.66 ±
acepromazine 0.80 0.21 0.95 0.67 6.38 6.13 6.58 0.42

a a a a ab a a bcAt 15 min. of 16.15 ± 37.57 ± 55.33 ± 13.00 ± 138.33 ± 86.17 ± 110.67 ± 95.66 ±
acepromazine 0.80 0.25 0.71 1.00 12.46 15.25 9.53 0.33

a a a a ab a a bAt 15 min. of 16.15 ± 38.02 ± 56.17 ± 14.50 ± 125.50 ± 85.17 ± 99.00 ± 94.5 ±
sevoflurane 0.80 0.35 6.27 2.87 13.10 11.21 11.53 2.09

a a a bc ab a a aAt 30 min. of 16.15 ± 37.92 ± 51.33 ± 15.67 ± 145.17 ± 102.00 ± 117.50 ± 88.66 ±
sevoflurane 0.80 0.36 3.77 3.52 11.16 10.16 10.05 2.07

a a a b b a a bAt recovery 16.33 ± 37.28 ± 61.33 ± 16.17 ± 159.50 ± 115.33 ± 130.83 ± 94.83 ±
 0.80 0.21 9.36 0.40 15.85 11.11 12.91 0.40

Means with different superscripts vary significantly in column (p<0.05)

77

administration. The decrease in PCV during anaesthesia or 
sedation may be caused by shifting of the fluid from the 
extracellular compartment to the intravascular compartment 
in order to maintain normal cardiac output (Wagner et al., 
1991). There was a significant increase in neutrophil at 5 
min. of thiopentone administration as compared to base 
value which might be due to surgical stress caused by 
major surgeries as well as by the preanaesthetic and 
anesthetic drugs leading to subsequent stimulation of 

adrenal glands (Chaudhary, 2016). No significant 
difference was recorded in biochemical values except 
globulin and calcium (Table 3). Significant decrease in 
globulin was found at 15 min of sevoflurane as compared 
to base value. The decrease in values may be due to shifting 
of fluid from the extracellular compartment to 
intravascular compartments to maintain normal cardiac 
output (Brock, 1994) and mainly due to fluid therapy 
causing haemodilution during intraoperative period. 

Table 3

Effects of atropine-xylazine-butorphanol-thiopentone-sevoflurane on blood haemato-biochemical parameters in six 
buffaloes undergoing diaphragmatic herniorrhaphy (Mean ± S.E.)

Parameters Before Diaphragmatic herniorrhaphy
 rumentomy
  Before At 5 min. At 15 min. At 30 min. At recovery At 24 hrs.
  drug of of of  of recovery
  admn. thiopentone sevoflurane sevoflurane

a a a a a a aHaemoglobin 8.80 ±0.42 9.20 ±0.77 8.22 ±0.35 7.75 ±0.25 9.00 ±0.66 9.23 ±0.65 9.53 ±0.73
(g/dl)

ab ab ab a ab ab abPacked cell 38.12 ±2.70 35.48 ±2.83 33.52 ±3.50 30.82 ±4.07 32.78 ±2.47 36.70 ±2.08 40.43 ±2.00
volume (%)

a a a a a a aTEC 6.50 ±0.56 6.07 ±0.37 6.09 ±0.39 5.58 ±0.45 6.27 ±0.28 6.53 ±0.52 6.82 ±0.45
6 3(x10 /mm )

a a a a a a aTLC 4.92 ±0.96 4.89 ±0.95 4.78 ±0.76 4.65 ±0.81 3.86 ±0.55 4.56 ±0.78 5.12 ±0.87
3 3(x10 /mm )

a ab b ab ab a aN (%) 52.50 ±3.30 60.33 ±2.11 61.33 ±1.76 58.50 ±2.80 56.33 ±2.99 54.33 ±2.89 54.00 ±2.62
a a a a a a aL (% 44.00 ±4.53 38.00 ±2.03 36.67 ±1.52 39.50 ±2.62 41.67 ±2.80 43.50 ±2.83 43.33 ±2.62

a a a a a a aM (%) 1.83 ±0.17 1.67 ±0.21 2.00 ±0.37 2.00 ±0.26 2.00 ±0.26 2.17 ±0.17 2.67 ±0.49
a a a a a a aTotal platelets 202.67 ±29.35 255.83 ±53.11 219.67 ±41.73 184.50 ±28.95 161.83 ±27.13 180.83 ±23.82 190.50 ±26.07

3 3count (x10 /mm )
a a a a a a aGlucose 116.13 ±37.37 113.77 ±25.19 124.07 ±33.21 125.53 ±32.87 120.88 ±30.13 111.77 ±27.53 113.80 ±28.76

(mg/dL)
a a a a a a aCortisol 107.98 ±36.68 87.74 ±24.59 78.17 ±21.57 94.51 ±38.81 96.41 ±30.29 92.63 ±20.49 100.33 ±19.41

(nmol/L)
a a a a a a aTotal proteins 7.08 ±0.29 6.69 ±0.31 6.85 ±0.21 6.35 ±0.27 6.67 ±0.22 6.94 ±0.09 6.74 ±0.19

(g/dL)
a a a a a a aAlbumin 2.87 ±0.20 2.70 ±0.23 2.84 ±0.14 2.63 ±0.15 2.69 ±0.15 2.85 ±0.15 2.66 ±0.15

(g/dL)
b ab ab a ab ab abGlobulin 4.22 ±0.15 3.99 ±0.12 4.01 ±0.14 3.73 ±0.19 3.99 ±0.10 4.09 ±0.09 4.08 ±0.12

(g/dL)
a a a a a aSodium 137.36 ±5.41 139.19 ±4.77 137.62 ±5.11 137.47 ±3.88 130.01 ±3.78 130.31 ±3.62 132.79a±2.03

(mmol/L)
a a a a a a aPotassium 3.40 ±0.38 3.68 ±0.26 3.50 ±0.38 3.26 ±0.31 3.86 ±0.46 3.99 ±0.36 3.57 ±0.17

(mmol/L)
b b b ab ab ab aCalcium 1.77 ±0.09 1.74 ±0.08 1.75 ±0.09 1.68 ±0.07 1.68 ±0.07 1.66 ±0.07 1.59 ±0.06

(mmol/L)
a a a a a a aBUN 65.28 ±9.97 76.85 ±10.44 60.03 ±5.11 67.25 ±8.01 67.47 ±8.83 68.78 ±7.77 71.92 ±7.45

(mg/dL)
a a a a a a aCreatinine 2.38 ±0.17 2.40 ±0.17 2.44 ±0.16 2.42 ±1.07 2.34 ±0.15 2.18 ±0.16 2.11 ±0.14

(mg/dL)

Means with different superscripts vary significantly in row (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. Histogram depicting frequency distribution of animal
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
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in spontaneous activity with ataxia was seen in buffaloes at 
15.33±0.33 min. of acepromazine administration. All the 
buffaloes were restrained in lateral recumbency at 36.67± 
1.67 min. of acepromazine administration. Mean dose of 
thiopentone administered was 5.00 mg/kg. Loss of palpebral 
reflex (at 1.83±0.31 min.) occurred after intravenous 
administration of thiopentone. Intubation was performed 
after loss of tongue reflex and swallowing reflex and relaxation 
of jaw. Time elapsed between loss of swallowing reflex 
and intubation was the time taken to apply mouth gag to the 
animal (Table 1). Sevoflurane was administered by semi-
closed re-breathing circuit system with vaporizer setting 
starting at 4.50±0.37% and maintained on 2.50± 0.40%. 
Extubation was performed at 16.00±1.53min. after 
sevoflurane discontinuation, when buffalo starts chewing 
endotracheal tube after regain of tongue reflex and 
swallowing reflex. All the buffaloes returned to sternal 
recumbency at 31.17±2.09 min.; with regain of muscle 
tone andhead righting reflex. All buffaloes stood with 
some assistance at 37.33±2.96 min. and started walking 
with ataxia. Complete recovery took 65.67±3.80 min. after 

discontinuation of sevoflurane administration (Table 1).

Physiological and Haemodynamics Study

 There was no significant change in heart rate and 
rectal temperature during the entire period of experiment 
(Table 2). There was a significant decrease in respiratory 
rate at 15 min. of acepromazine as compared to the base 
value. The respiratory depression action of acepromazine 
could be due to direct depression of central nervous system 
and reticular activating system. Systolic blood pressure 
was found to be significantly higher at recovery as 
compared to the base value which might be due to loss of 
anaesthetic state responsible for hypotension. SpO2 value 
was found to be significantly lower at 30 min of 
sevoflurane as compared to base value which might be due 
to overall effect of anaesthetic combination.

Haemato-biochemical Study

 No significant difference was recorded in 
haematological values except packed cell volume and 
neutrophils (Table 3). There was a significant decrease in 
packed cell volume at 15 min. of sevoflurane 

Table 2

Effects of atropine-acepromazine-butorphanol-thiopentone-sevoflurane on rectal temperature, heart rate, respiratory 
rate, blood pressure, SpO2 in six buffaloes undergoing diaphragmatic herniorrhaphy (Mean ± S.E.)

Parameters (units) Diaphragmatic herniorrhaphy

 Ambient Rectal Heart Rate Respiratory NIBP NIBP NIBP SPO2

 Temp. (ºC) Temp. (ºC) (beats/min) rate (breaths/min) (systolic) (diastolic) (Mean)

a a a bBefore 16.32 ± 37.30 ± 58.67 ± 15.00 ± ---- ---- ---- ----
Rumentomy 0.81 0.19 0.84 0.85

a a a a ab a a cBefore 16.15 ± 37.30 ± 60.3 ± 14.50 ± 136.00 ± 103.67 ± 115.00 ± 98.16 ±
Drug Admn. 0.80 0.14 1.41 0.34 16.66 13.69 14.67 0.30

a a a a ab a a bcAt 5 min. 16.15 ± 37.32 ± 61.33 ± 14.33 ± 136.67 ± 100.0 ± 110.10 ± 97.0 ±
of atropine 0.80 0.15 1.12 0.80 6.71 7.93 8.00 0.44

a a a a ab a a bcAt 10 min. 16.15 ± 37.43 ± 62.00 ± 14.00 ± 136.33 ± 99.17 ± 108.67 ± 96.16 ±
of atropine 0.80 0.17 0.89 0.52 7.68 7.04 5.60 0.16

a a a a ab a a bcAt 15 min. 16.15 ± 37.47 ± 62.33 ± 14.33 ± 138.17 ± 98.17 ± 114.33 ± 95.66 ±
of atropine 0.80 0.18 0.61 0.95 9.39 8.15 6.91 0.55

a a a a ab a a bcAt 5 min. of 16.15 ± 37.53 ± 60.33 ± 13.67 ± 133.17 ± 94.50 ± 116.50 ± 95.83 ±
acepromazine 0.80 0.24 1.20 0.61 7.42 8.54 9.24 0.65

a a a a ab a a bcAt 10 min. of 16.15 ± 37.40 ± 58.33 ± 13.33 ± 135.50 ± 94.17 ± 106.17 ± 95.66 ±
acepromazine 0.80 0.21 0.95 0.67 6.38 6.13 6.58 0.42

a a a a ab a a bcAt 15 min. of 16.15 ± 37.57 ± 55.33 ± 13.00 ± 138.33 ± 86.17 ± 110.67 ± 95.66 ±
acepromazine 0.80 0.25 0.71 1.00 12.46 15.25 9.53 0.33

a a a a ab a a bAt 15 min. of 16.15 ± 38.02 ± 56.17 ± 14.50 ± 125.50 ± 85.17 ± 99.00 ± 94.5 ±
sevoflurane 0.80 0.35 6.27 2.87 13.10 11.21 11.53 2.09

a a a bc ab a a aAt 30 min. of 16.15 ± 37.92 ± 51.33 ± 15.67 ± 145.17 ± 102.00 ± 117.50 ± 88.66 ±
sevoflurane 0.80 0.36 3.77 3.52 11.16 10.16 10.05 2.07

a a a b b a a bAt recovery 16.33 ± 37.28 ± 61.33 ± 16.17 ± 159.50 ± 115.33 ± 130.83 ± 94.83 ±
 0.80 0.21 9.36 0.40 15.85 11.11 12.91 0.40

Means with different superscripts vary significantly in column (p<0.05)
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administration. The decrease in PCV during anaesthesia or 
sedation may be caused by shifting of the fluid from the 
extracellular compartment to the intravascular compartment 
in order to maintain normal cardiac output (Wagner et al., 
1991). There was a significant increase in neutrophil at 5 
min. of thiopentone administration as compared to base 
value which might be due to surgical stress caused by 
major surgeries as well as by the preanaesthetic and 
anesthetic drugs leading to subsequent stimulation of 

adrenal glands (Chaudhary, 2016). No significant 
difference was recorded in biochemical values except 
globulin and calcium (Table 3). Significant decrease in 
globulin was found at 15 min of sevoflurane as compared 
to base value. The decrease in values may be due to shifting 
of fluid from the extracellular compartment to 
intravascular compartments to maintain normal cardiac 
output (Brock, 1994) and mainly due to fluid therapy 
causing haemodilution during intraoperative period. 

Table 3

Effects of atropine-xylazine-butorphanol-thiopentone-sevoflurane on blood haemato-biochemical parameters in six 
buffaloes undergoing diaphragmatic herniorrhaphy (Mean ± S.E.)

Parameters Before Diaphragmatic herniorrhaphy
 rumentomy
  Before At 5 min. At 15 min. At 30 min. At recovery At 24 hrs.
  drug of of of  of recovery
  admn. thiopentone sevoflurane sevoflurane

a a a a a a aHaemoglobin 8.80 ±0.42 9.20 ±0.77 8.22 ±0.35 7.75 ±0.25 9.00 ±0.66 9.23 ±0.65 9.53 ±0.73
(g/dl)

ab ab ab a ab ab abPacked cell 38.12 ±2.70 35.48 ±2.83 33.52 ±3.50 30.82 ±4.07 32.78 ±2.47 36.70 ±2.08 40.43 ±2.00
volume (%)

a a a a a a aTEC 6.50 ±0.56 6.07 ±0.37 6.09 ±0.39 5.58 ±0.45 6.27 ±0.28 6.53 ±0.52 6.82 ±0.45
6 3(x10 /mm )

a a a a a a aTLC 4.92 ±0.96 4.89 ±0.95 4.78 ±0.76 4.65 ±0.81 3.86 ±0.55 4.56 ±0.78 5.12 ±0.87
3 3(x10 /mm )

a ab b ab ab a aN (%) 52.50 ±3.30 60.33 ±2.11 61.33 ±1.76 58.50 ±2.80 56.33 ±2.99 54.33 ±2.89 54.00 ±2.62
a a a a a a aL (% 44.00 ±4.53 38.00 ±2.03 36.67 ±1.52 39.50 ±2.62 41.67 ±2.80 43.50 ±2.83 43.33 ±2.62

a a a a a a aM (%) 1.83 ±0.17 1.67 ±0.21 2.00 ±0.37 2.00 ±0.26 2.00 ±0.26 2.17 ±0.17 2.67 ±0.49
a a a a a a aTotal platelets 202.67 ±29.35 255.83 ±53.11 219.67 ±41.73 184.50 ±28.95 161.83 ±27.13 180.83 ±23.82 190.50 ±26.07

3 3count (x10 /mm )
a a a a a a aGlucose 116.13 ±37.37 113.77 ±25.19 124.07 ±33.21 125.53 ±32.87 120.88 ±30.13 111.77 ±27.53 113.80 ±28.76

(mg/dL)
a a a a a a aCortisol 107.98 ±36.68 87.74 ±24.59 78.17 ±21.57 94.51 ±38.81 96.41 ±30.29 92.63 ±20.49 100.33 ±19.41

(nmol/L)
a a a a a a aTotal proteins 7.08 ±0.29 6.69 ±0.31 6.85 ±0.21 6.35 ±0.27 6.67 ±0.22 6.94 ±0.09 6.74 ±0.19

(g/dL)
a a a a a a aAlbumin 2.87 ±0.20 2.70 ±0.23 2.84 ±0.14 2.63 ±0.15 2.69 ±0.15 2.85 ±0.15 2.66 ±0.15

(g/dL)
b ab ab a ab ab abGlobulin 4.22 ±0.15 3.99 ±0.12 4.01 ±0.14 3.73 ±0.19 3.99 ±0.10 4.09 ±0.09 4.08 ±0.12

(g/dL)
a a a a a aSodium 137.36 ±5.41 139.19 ±4.77 137.62 ±5.11 137.47 ±3.88 130.01 ±3.78 130.31 ±3.62 132.79a±2.03

(mmol/L)
a a a a a a aPotassium 3.40 ±0.38 3.68 ±0.26 3.50 ±0.38 3.26 ±0.31 3.86 ±0.46 3.99 ±0.36 3.57 ±0.17

(mmol/L)
b b b ab ab ab aCalcium 1.77 ±0.09 1.74 ±0.08 1.75 ±0.09 1.68 ±0.07 1.68 ±0.07 1.66 ±0.07 1.59 ±0.06

(mmol/L)
a a a a a a aBUN 65.28 ±9.97 76.85 ±10.44 60.03 ±5.11 67.25 ±8.01 67.47 ±8.83 68.78 ±7.77 71.92 ±7.45

(mg/dL)
a a a a a a aCreatinine 2.38 ±0.17 2.40 ±0.17 2.44 ±0.16 2.42 ±1.07 2.34 ±0.15 2.18 ±0.16 2.11 ±0.14

(mg/dL)

Means with different superscripts vary significantly in row (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.

Uranyl acetate and lead citrate × 25500
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Figure 1: Cyclic conditions for PCR profiling for detection of 
Salmonella genes
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Fig. 1. Histogram depicting frequency distribution of animal
right score of respondents
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Research Article

 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
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Significant decrease in calcium was found at 24 hours of 
recovery as compared to base value. Decreased calcium 
may result from decreased negatively charged proteins and 
therefore of protein bound calcium (Stockham and Scott, 
2008) or may be due to acidosis induced by anesthesia 
(Potaliya, 2015).

 On the basis of above clinical and hemato-
biochemical observations it was concluded that balanced 
anaesthetic combination of atropine (0.04mg/kg) 
–acepromazine(0.02mg/kg) -butorphanol (0.03mg/kg)-
thiopentone(5mg/kg) for induction and sevoflurane (0-
6%) for maintenance is effective as well as safe for 
buffaloes undergoing diaphragmatic herniorrhaphy.
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ABSTRACT

 Canine monocytic ehrlichiosis (CME) or canine hemorrhagic fever is a potentially fatal tick-borne disease in tropical countries associated 
with its deleterious effect on the health of dogs. Clinically affected (n=130) and apparently healthy dogs (n=20) for the purpose of deworming or 
vaccination brought to Teaching Veterinary Clinical Complex (TVCC), Veterinary College and Research Institute (VC &RI), Namakkal were 
screened for E. canis by microscopic examination and polymerase chain reaction assay. The PCR assay revealed a positivity of 8.0 percent samples 
for E. canis targeting Vir-B9 gene and generating an amplicon of 380 bp. However, conventional microscopic blood smear examination failed to 
detect E. canis owing to the low parasitaemia. The sequence of E. canis had a 100.0 per cent homology with the E. canis of dogs in India and USA. The 
tick vector from infected dogs was identified as Rhipicephalus sanguineus. Dogs below1 year age group, females and pure breeds were found to be 
more affected.

Keywords: E. canis, Epidemiological factors, PCR, Phylogenetic analysis
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 India has a wide range of climatic zones from 
montane and semi-arid regions to the wet tropic which is 
conducive for a diverse range of vectors. In India,17.0 per 
cent of households were reported to own a pet, however, 
the information on the prevalence, epidemiology, 
diagnosis and management of canine vector-borne 
diseases (CVBD) is scarce (Abd Rani et al., 2011). 
Amongst haemoparasitic infections, ehrlichiosis in 
canines gained significance in the recent years in India 
(Bhattacharjee and Sarmah, 2013). E. canis is the 
pathogenic and most commonly encountered Ehrlichia 
species in dogs, transmitted by the bite of R. sanguineus 
(Shaw et al., 2001) with non-regenerative anaemia and 
often a fatal haemorrhagic syndrome. Moreover, clinical 
cases of ehrlichiosis which are treated inappropriately may 
recover clinically entering the subclinical phase and may 
remain persistent healthy carriers of E. canis for long 
period. The recombinations in the outer membrane major 
antigen protein genes of Ehrlichiae lead to evasion of host 
defense mechanism by organisms, resulting in persistent 
infection (Greene et al., 2012).

 Definitive diagnosis can also be made on the basis of 
demonstration of morulae in leukocytes from blood 
smears or tissue aspirates of lung, spleen and lymph nodes; 
however, microscopic examination of stained blood 
smears is not sensitive and time consuming too. 
Nevertheless, PCR is considered to be the sensitive tool for 
detection of Ehrlichia in healthy carriers (Greene et al., 
2012). Serological tests also fail to distinguish a current 
infection from previous infection and cross-reactivity is of 
a serious concern in the differentiation of Ehrlichia species 

(Warner et al., 2001). Hence, this study reports the 
occurrence of ehrlichiosis in clinically cases and 
apparently healthy dogs by molecular approach, 
phylogenetic characterization of E. canis and its 
epidemiology in Namakkal, Tamil Nadu of South India.

MATERIALS AND METHODS

 Blood samples (n=150) were collected from clinical 
cases (n=130) suggestive of ehrlichiosis viz. anorexia, 
pyrexia, lymphadenopathy, pale mucosa, vomiting, 
diarrhea, melena, epistaxis and splenomegaly and 
apparently healthy dogs (n=20) along with relevant 
epidemiological data at TVCC, VC & RI, Namakkal of 
Tamil Nadu. Methodology of the sample collection in the 
clinics was performed as per the guidelines of the institute 
and did not require animal ethical committee approval. 
Peripheral blood smears were prepared from all the dogs 
and subjected to Giemsa staining for demonstration of E. 
canis. The blood samples were collected in EDTA coated 
vacutainers and DNA was extracted by using DNeasy 
blood and tissue kit as per the recommended protocol. 
Known positive DNA procured from external source 
(Department of Veterinary Parasitology, Madras veterinary 
College, Chennai) was used as positive control.

 The primers for PCR as recommended by 
Kledmanee et al. (2009) and Corales et al. (2014) were got 
synthesized (Eurofins and Sigma, India) with the 
following nucleotide sequences (5’-3’) targeting Vir-B9 
protein gene of E. canis.

Forward– CCATAAGCATAGCTGATAACCCTGTTA 
CAA and reverse –TGGATAATAAAACCGTACTAT 
GTATGCTAG for the generation of amplicon size of 380 *Corresponding Author: sarvet_25@yahoo.com
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Fig 2: Transmission electron photomicrograph of monocyte of dog 
showing heterochromatin (a), euchromatin (b), cytoplasmic process (c), 
 Vacuole and nuclear membrane.

Uranyl acetate and lead citrate × 25500
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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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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)

Clinical Article

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

182

A S S O C I AT I O N  O F  S E M E N  T R A I T S  I N 
CONSECUTIVE EJACULATES WITH FSH-β GENE 
POLYMORPHISM IN HOLSTEIN-FRIESIAN 
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 
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