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pneumonia cases were E. coli (serotype O2) and 

Providencia stuartii; from the sero-fibrinous pneumonia 

cases were E. coli (serotypes O120, 118, 134) and 

Aerococcus viridians; from serous pneumonia case were 

E. coli (serotype O134) and Acinetobacter baumanni.

 In-vitro drug sensitivity against different bacterial 

species revealed that E. coli strains were found to be most 

sensitive to chloramphenicol, gentamycin, ceftriaxone/ 

tazobactum, cefoperazone/sulbactum, streptomycin and 

co-trimoxazole, ciprofloxacin, tetracycline and enrofloxacin, 

amoxyclav and ofloxacin, moxifloxacin, cloxacillin, 

cefixime and erythromycin. Providencia stuartii was 

found to be highly sensitive to cefoperazone/sulbactum, 

gentamycin, ceftriaxone/tazobactum, streptomycin, 

ciprofloxacin, cefixime, chloramphenicol, amoxyclav, co-

trimoxazole, tetracycline, enrofloxacin, ofloxacin and 

moxifloxacin. Acinetobacter baumanni was found highly 

sensitive to ceftriaxone/tazobactum, gentamycin, 

ciprofloxacin, co-trimoxazole, streptomycin, tetracycline, 

chloramphenicol, cefoperazone/sulbactum, ofloxacin, 

amoxyclav, and moxifloxacin. Staphylococcus vitulinus 

was found highly sensitive to erythromycin, cefoperzone/ 

sulbactum, tertracyclin, gentamycin, co-trimoxazole, 

chloramphenicol, amoxyclav and streptomycin (Table 1).

 Whereas, Providencia stuartii was found highly 

resistant to cloxacillin and erythromycin. Acinetobacter 

baumanni was found to be highly resistant to enrofloacin, 

cefixime and cloxacillin. Staphylococcus vitulinus was 

highly resistant to ceftriaxone/tazobactum, cloxacillin, 

cefixime, enrofloxacin and ofloxacin. More or less similar 

results with respect to antimicrobial susceptibility resistance 

patterns have been reported previously by Sarvan (2017).

 On the basis of the present study it is reasonable to 

conclude that respiratory disorders in buffalo calves were 

mainly caused by bacterial pathogens viz. E. coli, 

Providencia stuartii, Aerococcus viridians, Acinetobacter 

baumanni etc. and these species were mainly responsible 

for the causation of three different types of pneumonia 

particularly interstitial pneumonia, sero-fibrinous 

pneumonia including fibrinous pleuritis and serous 

pneumonia. E. coli belonged to serotypes O83, O134, 

O149, O2, O118 and O120. In vitro drug sensitivity testing 

revealed that in buffalo calves, most of the bacterial species 

were highly sensitive to amoxyclav and ceftriaxone/ 

tazobactum. The in vitro antibiotic sensitivity tests may be 

useful in effective drug administration to reduce treatment 

cost and to prevent the diseases in better way.
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 Diaphragmatic hernia is a serious digestive disorder 
in buffaloes involving rupture of diaphragm at the 
musculo-tendinous junction resulting in herniation of 
abdominal viscera into thorax. Ruminants are poor subject 
for general anaesthesia because during dorsal recumbency 
under general anaesthesia for transabdominal approach to 
diaphragmatic herniorrhaphy leads to marked ventilation-
perfusion mismatch due to pressure of the abdominal 
organs on the diaphragm, posterior vena cava and aorta 
along with danger of regurgitation and aspiration of 
ingesta. However, these can be minimized by proper 
anaesthetic management and more particularly when 
maintenance of general anaesthesia is carried out with 
inhalant anaesthetic. So, there is always a need for an 
anaesthetic regimen which provide eternal safety and 
posses fewer side effects (Mirakhur et al., 1984). The use 
of inhalant anaethesia helps in minimizing patient 
morbidity or mortality as it facilitates lung ventilation and 
provides improved arterial oxygenation along with rapid 
adjustment of inhalation anaesthetic concentration, 
thereby enhancing the safety of anesthetic management 
beyond the extent commonly not possible with injectable 
anaesthetic agents (Steffey and Mama, 2007). Hence, this 
study was planned to combine the drugs for a balanced 
anaesthetic combination with smooth induction, fast 
recovery and with minimum complications in buffalo 
patients undergoing diaphragmatic herniorrhaphy.

MATERIALS AND METHODS

 The study was conducted on five buffaloes suffering 
from diaphragmatic hernia reported to the Veterinary 
Clinical Complex, Lala Lajpat Rai University of 
Veterinary and Animal Sciences, Hisar. Animals were 
weighed before laparo-rumentomy to calculate the weight 
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of ruminal content and then kept off feed and water after 
laparo-rumenotomy, weighed again before doing 
diaphragmatic herniorrhaphy for calculating the dose of 
drugs used for balanced anaesthesia. After fifteen minutes 
of pre-anaesthetic medication with glycopyrrolate 
(0.01mg/kg i/m), the buffaloes were administered with 
xylazine hydrochloride (0.05mg/kg i/m) and restrained in 
lateral recumbency after sedation. Then, pentazocine (0.75 
mg/kg i/v) was given after 30 minutes of xylazine 
administration. Thereafter, induction was done with 
propofol (1.3 mg/kg i/v) and maintained with sevoflurane 
(0-6%). Concentration of inhalation anaesthetic agents 
was regulated to maintain adequate depth of anaesthesia 
after monitoring body reflexes, animal’s response to 
surgical stimulation and physiological parameters like 
blood pressure, heart rate, respiration rate, peripheral 
capillary oxygen saturation etc.

 Various behavioural parameters were investigated 
after administration of preanaesthetics and after 
discontinuation of sevoflurane as shown in Table 2. 
Physiological parameters and haemato-biochemical 
parameters were investigated before doing rumenotomy 
and on next day before drug administration, at 5 min. of 
induction of anaesthesia, and then at 15 and 30 minutes of 
sevoflurane administration, at recovery and at 24 hr of 
recovery. A fixed criterion was followed for evaluation of 
quality of anaesthesia. Scoring was done to assign 
numerical values; starting from 1 to 4 (1-poor, 2-fair, 3-
good, 4-excellent) for premedication quality, induction 
quality, maintenance quality and recovery quality. 
Qualitative and subjective effects (sedation, analgesia and 
muscle relaxation) of drugs were judged by observing 
physical response of the medicated animals to surgical 
stimulation during diaphragmatic herniorrhaphy. 
Numerical values starting from 0 to 3 (0-no effect, 1-mild *Corresponding author: dr.satbirsharma@gmail.com
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Table 1

Mean ± S.E. of scores depicting quality of anaesthesia during glycopyrrolate-xylazine-pentazocine-propofol–sevoflurane 
anaesthesia in buffaloes undergoing diaphragmatic herniorrhaphy

Parameter Premedication Induction Maintenance Recovery Sedation Analgesia Muscle relaxation
 (1-4) (1-4) (1-4) (1-4) (0-3) (0-3) (0-3)

Score 3.34±0.21 3.48±0.22 3.61±0.31 3.36±0.32 2.50±0.22 2.26±0.23 2.60±0.21

Table 2

Different behavioural characteristics of CNS depression in 
buffaloes (n=5) of onset of CNS depression induced by 
administration of glycopyrrolate-xylazine-pentazocine-

propofol-sevoflurane combination from onset of 
anaesthesia to complete recovery

Parameters Mean ±SE (Minute)

Muzzle dryness° 15.48  ±  0.22
Weak time°° 16.38  ±  0.32
Down time°° 16.70  ±  0.53
Loss of palpebral reflex* 1.00  ±  0.12
Relaxation of jaw muscle* 1.28  ±  0.17
Loss of tongue reflex* 1.38  ±  0.18
Loss of swallowing reflex* 1.74  ±  0.21
Intubation* 3.00  ±  0.16
Regain of alar reflex† 3.72  ±  0.23
Extubation† 9.78  ±  1.21
Regaining of muscle tone† 10.44  ±  0.69
Regaining of head righting reflex† 12.80 ±  0.73
Return to sternal recumbency† 17.80  ±  0.66
Standing with ataxia† 33.50  ±  0.92
Complete recovery† 38.00  ±  1.14

°after administration of glucopyrrholate; °°after administration of 
xylazine; *after administration of propofol; †after discontinuation of 
sevoflurane
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effect, 2-moderate effect, 3-deep effect) was used for 
sedation, analgesia and muscle relaxation during 
maintenance of anesthesia. Blind fold study was 
performed to overcome the individual variations.

 The statistical analysis of data was done by one-
way-ANOVA using Duncan’s multiple range test and 
paired t-test.

RESULTS AND DISCUSSION

 The most common affected age group was between 
rdfive to eight years and 3  lactation. Based on clinical 

observations, mean scores for quality of anaesthesia are 
shown in Table 1. Overall score for premedication was 
good and induction was good to excellent. The sedative 
and muscle relaxant effect of xylazine has been reported to 
be outstanding in buffaloes, camel, sheep, and cattle 
(Peshin and Kumar, 1979). The mean score for 
maintenance was excellent but sedation score was 
moderate to good, analgesia was proper and muscle 
relaxation was adequate for surgical procedure to be 
carried out easily. Recovery score was excellent in all the 
animals. Similar results were noted by Chaudhary (2016) 
and Kishore (2018) both, by using the glycopyrrolate-
xylazine-butorphanol-propofol-sevoflurane.

 The effects of administration of glycopyrrolate-
xylazine-pentazocine-propofol–sevoflurane combination 
on behavioral parameters are shown in Table 2. Muzzle 
became dry after an average interval of 15.48 ±0.22 min of 
glycopyrrolate administration. A decrease in spontaneous 
activity with ataxia was seen in animals at 16.38 ± 0.32min 
of xylazine administration. Then buffaloes were restrained 
in lateral recumbency at the mean time of 16.7 ±0.53 min 
of xylazine administration. Chaudhary (2016) observed 
that muzzle became dry at 13.52±1.01 min of glycopyrrolate 
administration with decrease in spontaneous activity at 
15.17±1.96 and down time of 21.33±1.99 min. of xylazine 
in combination glycopyrrolate-butorphanol-xylazine-
propofol-sevoflurane in buffaloes undergoing diaphragmatic 
herniorrhaphy.

 There was drooping of eyelids with loss of palpebral 
reflex at 1.00±0.12 min of propofol administration. Mouth 
gag was applied after relaxation of jaw and intubation was 
performed after loss of tongue and swallowing reflexes 
after 1.74±0.21min of propofol administration. Kishore 
(2018) has also reported loss of palpebral reflex at 2.50±0.34 

min. of propofol with loss of tongue reflex, swallowing 
reflex and relaxation of jaw in buffaloes. Sevoflurane was 
administered by semi-closed re-breathing circuit system 
with vaporizer setting starting at 5.0% and maintained on 
2.0 to 4% during surgery. Mean time for surgery was 41.0± 
1.78 min and sevoflurane was administered for 50.0±1.38 
min. and complete recovery was observed after 38.00±1.14 
minutes of sevoflurane withdrawal. Potliya (2015) found 
that induction with propofol and maintainence with 
isoflurane had earlier recovery than propofol halothane 
combination in buffaloes. Quiet and excitement free 
recovery has reported with propofol alone in different 
species like calves, goat, sheep, horses and dogs (Sharma 
and Bhargava, 2007). Kishore (2018) has also reported 
smooth early recovery min. after induction with propofol 
and maintenance with sevoflurane i.e. 29.33±2.28 minutes 
in buffaloes.

 No significant variation was observed in various 
physiological and hemodynamic parameters i.e heart rate, 
respiratory rate, rectal temperature, systolic blood 
pressure, diastolic blood pressure and mean blood pressure 
at any time interval of the entire study (Table 3). Similar 
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results were recorded by Kishore (2018) in buffaloes 
undergoing diaphragmatic herniorrhaphy anesthestized 
with glycopyrrolate-acepromazine-butorphanol-propofol 
-sevoflurane and glycopyrrolate-xylazine-butorphanol-
propofol-sevoflurane at any time interval of study.

 Seller et al. (2013) observed steady heart rate 
throughout surgery in calves operated for placement of 
jugular and portal vein canulas under xylazine-ketamine 
anaesthesia maintained with either isoflurane or 
sevoflurane without any significant difference.

 The effects of glycopyrrolate-xylazine-pentazocine 
-propofol-sevoflurane combination on haematological 
parameters in buffaloes undergoing diaphragmatic 
herniorrhaphy are shown in Table 4. There was no 
significant (P<0.05) change in any of the haematological 
parameters during the entire observation period and values 
fluctuated near the base value. Similar results were 

observed during atropine-xylazine-propofol anaesthesia 
(Potliya, 2012). Similar observation were made by Pandey 
et al. (2017) that no significant variation were observed in 
haematological parameters i.e. Hb, TLC, TEC and PCV at 
v a r i o u s  t i m e  i n t e r v a l  a f t e r  a n e s t h e s i a  w i t h 
dexmedetomidine (2.5µg/kg.b.wt) and Propofol (0.25 
mg/kg b.wt) in buffalo calves. Kishore (2018) observed no 
significant difference in any hematological parameters except 
total lymphocyte count in combination of glycopyrrolate -
xylazine-butorphanol-propofol-sevoflurane in buffaloes.

 The effects of glycopyrrolate-xylazine-pentazocine 
-propofol-sevoflurane combination on biochemical 
parameters in buffaloes undergoing diaphragmatic 
herniorrhaphy are shown in Table 5. There was no 
significant (P<0.05) change in any of the biochemical 
parameters during the entire observation period. Similar 
observation was observed by Pandey et al. (2017) after 

Table 3

Effects of glycopyrrolate-xylazine-pentazocine-propofol-sevofluraneanaesthetic combinations on various physiological and 
hemodynamic in buffaloes undergoing diaphragmatic herniorraphy (Mean± S.E.)

Parameters Before Before At 5 minutes At 15 minutes At 30 min. At recovery After 24 hr
 rumenotomy drug admn. propofol of sevoflurane of sevoflurane  of recovery

Heart rate (beats/minute) 58.2 ± 7.8 54.6 ± 7.8 53.6 ± 7.5 51.6 ± 7.2 58.4 ± 7.6 55.2 ± 7.3 53.8 ± 7.3
Respiratory rate (breath/minute) 17.6 ± 2.6 16.8 ± 2.3 15.8 ± 2.7 17.2 ± 2.6 17.4 ± 2.8 16.7 ± 2.5 15.4±3.8
Rectal temperature (ºC) 36.4 ± 1.1 36.3 ± 1.1 36.2 ± 1.1 36.1 ± 1.1 36.2 ± 1.0 36.1 ± 1.0 36.1 ± 1.0
Systolic BP (mm Hg) 134.4 ± 23.7 152.6 ± 22.5 127 ± 22.1 132.4 ± 22.6 142.2 ± 23.3 152.2 ± 22.0 152.4 ± 27.6
Diastolic BP (mm Hg) 93.4 ± 18.5 108.4 ± 20.5 83.4 ± 19.4 84.4 ± 20.1 92.0 ± 20.2 104.8 ± 15.8 105.0 ± 19.5
Mean BP (mm Hg) 101.0 ± 20.6 114.2 ± 21.0 99.6 ± 18.4 98.8 ± 20.1 104.0 ± 19.5 118.8 ± 16.8 122.6 ± 20.4
SpO  (%) 96 .0± 1.8 95.4± 0.9 97.4±1.12 96.4±1.0 94.4±1.3 89.4±3.2 90.6±2.02

Mean±SE values don’t differ significantly in same row

Table 4

Effects of glycopyrrolate-xylazine-pentazocine-propofol-sevoflurane on haematological parameters in buffaloes (n=5) 
undergoing diaphragmatic herniorrhaphy (Mean ± S.E.)

Parameters (Units) Before Diaphragmatic Herniorrhaphy
 Rumenotomy
  Before Drug At 5 min At 15 min At 30 min At At 24 hrs
  admn. of propofol of sevoflurane of sevoflurane recovery of recovery

3 3TLC (x10 /mm ) 6.76 ± 0.92 8.07 ± 0.95 7.16 ± 1.03 6.59 ± 0.88 4.98 ± 0.58 7.19 ± 1.24 6.91 ± 0.68
6 3TEC (x10 /mm ) 7.36 ± 1.29 6.89 ± 0.45 5.97 ± 0.53 4.42 ± 1.02 4.44 ± 0.91 6.34 ± 0.43 7.20 ± 0.58

Packed cell volume (%) 46.86 ± 10.18 41.94 ± 3.08 36.10 ± 3.41 35.00 ± 4.18 30.48 ± 6.54 39.16 ± 3.55 43.86 ± 2.55

MCV (fl) 62.76 ± 3.17 60.82 ± 2.49 60.22 ± 2.32 60.26 ± 2.49 59.84 ± 2.45 61.60 ± 2.28 61.06 ± 3.04

Haemoglobin (g/dl) 9.62 ± 1.51 9.34 ± 0.45 7.78 ± 0.77 7.58 ± 0.84 6.36 ± 1.27 8.72 ± 0.71 9.06 ± 0.41

Total thrombocyte count 396.00±130.68 246.60 ± 49.62 325.60 ± 30.00 221.20 ± 55.47 231.00 ± 96.32 262.20 ± 54.68 320.40 ± 57.75
3 3(x10 /mm )

MPV (fl) 7.46 ± 0.46 7.92 ± 0.29 8.34 ± 0.15 8.00 ± 0.30 8.04 ± 0.30 8.20 ± 0.13 7.84 ± 0.30

Pct (%) 0.69 ± 0.17 0.33 ± 0.10 0.26 ± 0.08 0.22 ± 0.05 0.31 ± 0.08 0.35 ± 0.18 0.36 ± 0.08

PDW (%) 7.74 ± 0.52 8.76 ± 0.47 8.42 ± 0.53 7.58 ± 0.50 7.98 ± 0.52 8.34 ± 0.48 7.58 ± 0.16

MCH (pg) 13.14 ± 0.39 13.56 ± 0.40 12.88 ± 0.62 13.34 ± 0.54 12.4 ± 0.63 13.68 ± 0.95 12.78 ± 0.85

MCHC (%) 21.14 ± 0.92 22.38 ± 0.66 21.48 ± 0.75 21.96 ± 0.69 20.46 ± 0.61 22.32 ± 1.39 20.22 ± 0.90

RDW (%) 14.14 ± 0.57 13.32 ± 0.66 13.70 ± 0.41 13.62 ± 0.34 13.6 ± 0.35 14.28 ± 0.83 17.68 ± 3.73

L (%) 47.50 ± 3.65 36.12 ± 6.39 31.36 ± 5.90 30.82 ± 3.43 35.72 ± 4.31 36.54 ± 4.71 37.22 ± 3.26

M (%) 1.62 ± 0.22 1.10 ± 0.47 1.46 ± 0.83 1.02 ± 0.27 1.86 ± 0.89 1.06 ± 0.36 1.02 ± 0.14

N (%) 50.64 ± 3.59 62.18 ± 6.60 66.82 ± 6.55 66.92 ± 3.59 62.88 ± 4.53 61.78 ± 4.93 61.78 ± 3.22

Mean ±SE values don’t differ significantly in same row (P<0.05)
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Mean ± S.E. of scores depicting quality of anaesthesia during glycopyrrolate-xylazine-pentazocine-propofol–sevoflurane 
anaesthesia in buffaloes undergoing diaphragmatic herniorrhaphy

Parameter Premedication Induction Maintenance Recovery Sedation Analgesia Muscle relaxation
 (1-4) (1-4) (1-4) (1-4) (0-3) (0-3) (0-3)

Score 3.34±0.21 3.48±0.22 3.61±0.31 3.36±0.32 2.50±0.22 2.26±0.23 2.60±0.21

Table 2

Different behavioural characteristics of CNS depression in 
buffaloes (n=5) of onset of CNS depression induced by 
administration of glycopyrrolate-xylazine-pentazocine-

propofol-sevoflurane combination from onset of 
anaesthesia to complete recovery

Parameters Mean ±SE (Minute)

Muzzle dryness° 15.48  ±  0.22
Weak time°° 16.38  ±  0.32
Down time°° 16.70  ±  0.53
Loss of palpebral reflex* 1.00  ±  0.12
Relaxation of jaw muscle* 1.28  ±  0.17
Loss of tongue reflex* 1.38  ±  0.18
Loss of swallowing reflex* 1.74  ±  0.21
Intubation* 3.00  ±  0.16
Regain of alar reflex† 3.72  ±  0.23
Extubation† 9.78  ±  1.21
Regaining of muscle tone† 10.44  ±  0.69
Regaining of head righting reflex† 12.80 ±  0.73
Return to sternal recumbency† 17.80  ±  0.66
Standing with ataxia† 33.50  ±  0.92
Complete recovery† 38.00  ±  1.14

°after administration of glucopyrrholate; °°after administration of 
xylazine; *after administration of propofol; †after discontinuation of 
sevoflurane
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effect, 2-moderate effect, 3-deep effect) was used for 
sedation, analgesia and muscle relaxation during 
maintenance of anesthesia. Blind fold study was 
performed to overcome the individual variations.

 The statistical analysis of data was done by one-
way-ANOVA using Duncan’s multiple range test and 
paired t-test.

RESULTS AND DISCUSSION

 The most common affected age group was between 
rdfive to eight years and 3  lactation. Based on clinical 

observations, mean scores for quality of anaesthesia are 
shown in Table 1. Overall score for premedication was 
good and induction was good to excellent. The sedative 
and muscle relaxant effect of xylazine has been reported to 
be outstanding in buffaloes, camel, sheep, and cattle 
(Peshin and Kumar, 1979). The mean score for 
maintenance was excellent but sedation score was 
moderate to good, analgesia was proper and muscle 
relaxation was adequate for surgical procedure to be 
carried out easily. Recovery score was excellent in all the 
animals. Similar results were noted by Chaudhary (2016) 
and Kishore (2018) both, by using the glycopyrrolate-
xylazine-butorphanol-propofol-sevoflurane.

 The effects of administration of glycopyrrolate-
xylazine-pentazocine-propofol–sevoflurane combination 
on behavioral parameters are shown in Table 2. Muzzle 
became dry after an average interval of 15.48 ±0.22 min of 
glycopyrrolate administration. A decrease in spontaneous 
activity with ataxia was seen in animals at 16.38 ± 0.32min 
of xylazine administration. Then buffaloes were restrained 
in lateral recumbency at the mean time of 16.7 ±0.53 min 
of xylazine administration. Chaudhary (2016) observed 
that muzzle became dry at 13.52±1.01 min of glycopyrrolate 
administration with decrease in spontaneous activity at 
15.17±1.96 and down time of 21.33±1.99 min. of xylazine 
in combination glycopyrrolate-butorphanol-xylazine-
propofol-sevoflurane in buffaloes undergoing diaphragmatic 
herniorrhaphy.

 There was drooping of eyelids with loss of palpebral 
reflex at 1.00±0.12 min of propofol administration. Mouth 
gag was applied after relaxation of jaw and intubation was 
performed after loss of tongue and swallowing reflexes 
after 1.74±0.21min of propofol administration. Kishore 
(2018) has also reported loss of palpebral reflex at 2.50±0.34 

min. of propofol with loss of tongue reflex, swallowing 
reflex and relaxation of jaw in buffaloes. Sevoflurane was 
administered by semi-closed re-breathing circuit system 
with vaporizer setting starting at 5.0% and maintained on 
2.0 to 4% during surgery. Mean time for surgery was 41.0± 
1.78 min and sevoflurane was administered for 50.0±1.38 
min. and complete recovery was observed after 38.00±1.14 
minutes of sevoflurane withdrawal. Potliya (2015) found 
that induction with propofol and maintainence with 
isoflurane had earlier recovery than propofol halothane 
combination in buffaloes. Quiet and excitement free 
recovery has reported with propofol alone in different 
species like calves, goat, sheep, horses and dogs (Sharma 
and Bhargava, 2007). Kishore (2018) has also reported 
smooth early recovery min. after induction with propofol 
and maintenance with sevoflurane i.e. 29.33±2.28 minutes 
in buffaloes.

 No significant variation was observed in various 
physiological and hemodynamic parameters i.e heart rate, 
respiratory rate, rectal temperature, systolic blood 
pressure, diastolic blood pressure and mean blood pressure 
at any time interval of the entire study (Table 3). Similar 
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results were recorded by Kishore (2018) in buffaloes 
undergoing diaphragmatic herniorrhaphy anesthestized 
with glycopyrrolate-acepromazine-butorphanol-propofol 
-sevoflurane and glycopyrrolate-xylazine-butorphanol-
propofol-sevoflurane at any time interval of study.

 Seller et al. (2013) observed steady heart rate 
throughout surgery in calves operated for placement of 
jugular and portal vein canulas under xylazine-ketamine 
anaesthesia maintained with either isoflurane or 
sevoflurane without any significant difference.

 The effects of glycopyrrolate-xylazine-pentazocine 
-propofol-sevoflurane combination on haematological 
parameters in buffaloes undergoing diaphragmatic 
herniorrhaphy are shown in Table 4. There was no 
significant (P<0.05) change in any of the haematological 
parameters during the entire observation period and values 
fluctuated near the base value. Similar results were 

observed during atropine-xylazine-propofol anaesthesia 
(Potliya, 2012). Similar observation were made by Pandey 
et al. (2017) that no significant variation were observed in 
haematological parameters i.e. Hb, TLC, TEC and PCV at 
v a r i o u s  t i m e  i n t e r v a l  a f t e r  a n e s t h e s i a  w i t h 
dexmedetomidine (2.5µg/kg.b.wt) and Propofol (0.25 
mg/kg b.wt) in buffalo calves. Kishore (2018) observed no 
significant difference in any hematological parameters except 
total lymphocyte count in combination of glycopyrrolate -
xylazine-butorphanol-propofol-sevoflurane in buffaloes.

 The effects of glycopyrrolate-xylazine-pentazocine 
-propofol-sevoflurane combination on biochemical 
parameters in buffaloes undergoing diaphragmatic 
herniorrhaphy are shown in Table 5. There was no 
significant (P<0.05) change in any of the biochemical 
parameters during the entire observation period. Similar 
observation was observed by Pandey et al. (2017) after 

Table 3

Effects of glycopyrrolate-xylazine-pentazocine-propofol-sevofluraneanaesthetic combinations on various physiological and 
hemodynamic in buffaloes undergoing diaphragmatic herniorraphy (Mean± S.E.)

Parameters Before Before At 5 minutes At 15 minutes At 30 min. At recovery After 24 hr
 rumenotomy drug admn. propofol of sevoflurane of sevoflurane  of recovery

Heart rate (beats/minute) 58.2 ± 7.8 54.6 ± 7.8 53.6 ± 7.5 51.6 ± 7.2 58.4 ± 7.6 55.2 ± 7.3 53.8 ± 7.3
Respiratory rate (breath/minute) 17.6 ± 2.6 16.8 ± 2.3 15.8 ± 2.7 17.2 ± 2.6 17.4 ± 2.8 16.7 ± 2.5 15.4±3.8
Rectal temperature (ºC) 36.4 ± 1.1 36.3 ± 1.1 36.2 ± 1.1 36.1 ± 1.1 36.2 ± 1.0 36.1 ± 1.0 36.1 ± 1.0
Systolic BP (mm Hg) 134.4 ± 23.7 152.6 ± 22.5 127 ± 22.1 132.4 ± 22.6 142.2 ± 23.3 152.2 ± 22.0 152.4 ± 27.6
Diastolic BP (mm Hg) 93.4 ± 18.5 108.4 ± 20.5 83.4 ± 19.4 84.4 ± 20.1 92.0 ± 20.2 104.8 ± 15.8 105.0 ± 19.5
Mean BP (mm Hg) 101.0 ± 20.6 114.2 ± 21.0 99.6 ± 18.4 98.8 ± 20.1 104.0 ± 19.5 118.8 ± 16.8 122.6 ± 20.4
SpO  (%) 96 .0± 1.8 95.4± 0.9 97.4±1.12 96.4±1.0 94.4±1.3 89.4±3.2 90.6±2.02

Mean±SE values don’t differ significantly in same row

Table 4

Effects of glycopyrrolate-xylazine-pentazocine-propofol-sevoflurane on haematological parameters in buffaloes (n=5) 
undergoing diaphragmatic herniorrhaphy (Mean ± S.E.)

Parameters (Units) Before Diaphragmatic Herniorrhaphy
 Rumenotomy
  Before Drug At 5 min At 15 min At 30 min At At 24 hrs
  admn. of propofol of sevoflurane of sevoflurane recovery of recovery

3 3TLC (x10 /mm ) 6.76 ± 0.92 8.07 ± 0.95 7.16 ± 1.03 6.59 ± 0.88 4.98 ± 0.58 7.19 ± 1.24 6.91 ± 0.68
6 3TEC (x10 /mm ) 7.36 ± 1.29 6.89 ± 0.45 5.97 ± 0.53 4.42 ± 1.02 4.44 ± 0.91 6.34 ± 0.43 7.20 ± 0.58

Packed cell volume (%) 46.86 ± 10.18 41.94 ± 3.08 36.10 ± 3.41 35.00 ± 4.18 30.48 ± 6.54 39.16 ± 3.55 43.86 ± 2.55

MCV (fl) 62.76 ± 3.17 60.82 ± 2.49 60.22 ± 2.32 60.26 ± 2.49 59.84 ± 2.45 61.60 ± 2.28 61.06 ± 3.04

Haemoglobin (g/dl) 9.62 ± 1.51 9.34 ± 0.45 7.78 ± 0.77 7.58 ± 0.84 6.36 ± 1.27 8.72 ± 0.71 9.06 ± 0.41

Total thrombocyte count 396.00±130.68 246.60 ± 49.62 325.60 ± 30.00 221.20 ± 55.47 231.00 ± 96.32 262.20 ± 54.68 320.40 ± 57.75
3 3(x10 /mm )

MPV (fl) 7.46 ± 0.46 7.92 ± 0.29 8.34 ± 0.15 8.00 ± 0.30 8.04 ± 0.30 8.20 ± 0.13 7.84 ± 0.30

Pct (%) 0.69 ± 0.17 0.33 ± 0.10 0.26 ± 0.08 0.22 ± 0.05 0.31 ± 0.08 0.35 ± 0.18 0.36 ± 0.08

PDW (%) 7.74 ± 0.52 8.76 ± 0.47 8.42 ± 0.53 7.58 ± 0.50 7.98 ± 0.52 8.34 ± 0.48 7.58 ± 0.16

MCH (pg) 13.14 ± 0.39 13.56 ± 0.40 12.88 ± 0.62 13.34 ± 0.54 12.4 ± 0.63 13.68 ± 0.95 12.78 ± 0.85

MCHC (%) 21.14 ± 0.92 22.38 ± 0.66 21.48 ± 0.75 21.96 ± 0.69 20.46 ± 0.61 22.32 ± 1.39 20.22 ± 0.90

RDW (%) 14.14 ± 0.57 13.32 ± 0.66 13.70 ± 0.41 13.62 ± 0.34 13.6 ± 0.35 14.28 ± 0.83 17.68 ± 3.73

L (%) 47.50 ± 3.65 36.12 ± 6.39 31.36 ± 5.90 30.82 ± 3.43 35.72 ± 4.31 36.54 ± 4.71 37.22 ± 3.26

M (%) 1.62 ± 0.22 1.10 ± 0.47 1.46 ± 0.83 1.02 ± 0.27 1.86 ± 0.89 1.06 ± 0.36 1.02 ± 0.14

N (%) 50.64 ± 3.59 62.18 ± 6.60 66.82 ± 6.55 66.92 ± 3.59 62.88 ± 4.53 61.78 ± 4.93 61.78 ± 3.22

Mean ±SE values don’t differ significantly in same row (P<0.05)
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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. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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Table 5

Effects of glycopyrrolate-xylazine-pentazocine-propofol–sevoflurane on blood biochemical parameters (Mean ± S.E.) in 
buffaloes (n=5) undergoing diaphragmatic herniorrhaphy

Parameters (Units) Before Diaphragmatic Herniorrhaphy
 Rumenotomy
  Before Drug At 5 min At 15 min At 30 min At At 24 hrs
  admn. of propofol of sevoflurane of sevoflurane recovery of recovery

LDH (IU/L) 3542.33±219.11 3847.00±156.19 3945.33±255.70 3845.00±140.59 3659.83±198.89 3524.67±61.19 3549.17±79.82
ALT/SGPT (IU/L) 98.64±3.45 100.20±5.24 104.34±6.25 115.46±8.54 119.36±9.35 124.27±10.45 120.64±11.24
AST/SGOT (IU/L) 670.20±113.20 608.30±115.20 615.40±120.30 594.30±125.40 583.20±103.20 596.40±104.60 615.40±117.40
ALP (IU/L) 45.00 ± 8.40 50.40 ± 7.91 46.20 ± 7.30 51.80 ± 7.30 47.60 ± 9.22 48.00 ± 11.06 51.40 ± 8.76
GGT (IU/L) 58.50 ± 0.00 57.70 ± 20.42 57.58 ± 21.73 55.04 ± 22.04 59.64 ± 24.05 62.54 ± 21.25 55.78 ± 18.87
Glucose (mg/dL) 130.14 ± 62.63 95.42 ± 40.60 94.16 ± 36.75 158.26 ± 61.67 149.04 ± 56.21 97.28 ± 55.94 96.86 ± 47.36
Bilirubin total (mg/dL) 1.07 ± 0.20 1.55 ± 0.17 1.32 ± 0.23 0.90 ± 0.19 0.84 ± 0.10 1.21 ± 0.13 1.14 ± 0.17
Triglycerides (mg/dL) 13.38 ± 5.10 14.50 ± 5.37 17.50 ± 8.56 13.44 ± 3.31 14.82 ± 4.96 15.38 ± 4.27 19.12 ± 7.36
Cholesterol (mg/dl) 27.60 ± 6.79 29.20 ± 7.86 30.80 ± 7.81 22.80 ± 3.15 25.20 ± 5.56 27.40 ± 5.48 25.60 ± 5.98
Total proteins (g/dL) 7.15 ± 0.32 7.75 ± 0.34 7.41 ± 0.42 6.98 ± 0.40 7.10 ± 0.16 7.40 ± 0.37 7.19 ± 0.13
Albumin (g/dL) 2.45 ± 0.17 2.57 ± 0.22 2.67 ± 0.25 2.40 ± 0.15 2.36 ± 0.17 2.49 ± 0.19 2.80 ± 0.21
Globulin (g/dL) 4.71 ± 1.19 5.17 ± 1.26 4.74 ± 1.18 4.58 ± 1.29 4.74 ± 1.18 4.91 ± 1.29 4.39 ± 1.19
A:G ratio 0.52 ± 0.03 0.50 ± 0.05 0.56 ± 0.04 0.53 ± 0.03 0.51 ± 0.05 0.51 ± 0.05 0.65 ± 0.08
Urea (mg/dL) 44.44 ± 8.49 56.26 ± 8.69 55.40 ± 9.34 46.30 ± 7.50 54.48 ± 7.85 59.70 ± 6.70 63.90 ± 9.53
Creatinine (mg/dL) 1.99 ± 0.20 2.35 ± 0.22 2.29 ± 0.22 2.09 ± 0.30 2.22 ± 0.19 2.58 ± 0.04 2.53 ± 0.20
Sodium (mmol/L) 125.18 ± 2.87 130.68 ± 3.53 130.14 ± 3.18 133.02 ± 3.22 131.74 ± 2.67 132.66 ± 3.75 134.80 ± 3.62
Potassium (mmol/L) 12.08 ± 2.63 12.83 ± 3.47 12.13 ± 3.48 11.14 ± 2.69 10.42 ± 2.26 11.95 ± 2.77 11.41 ± 2.64
Chloride (mmol/L) 101.82 ± 3.29 106.40 ± 1.75 105.78 ± 3.52 109.56 ± 2.57 108.46 ± 2.82 110.50 ± 2.02 111.24 ± 0.94
Calcium (mg/dl) 7.30 ± 0.28 7.74 ± 0.16 7.62 ± 0.29 6.44 ± 0.71 7.26 ± 0.12 7.96 ± 0.23 7.71 ± 0.34
Phosphorus (mg/dl) 4.14 ± 0.84 3.52 ± 0.50 3.51 ± 0.42 2.35 ± 0.41 2.83 ± 0.32 4.12 ± 0.43 4.77 ± 1.32
Cortisol (µg/dl) 0.56 ± 0.10 0.57 ± 0.09 0.72 ± 0.06 0.79 ± 0.08 0.51 ± 0.04 0.73 ± 0.29 0.84 ± 0.24

Mean ±SE values don’t differ significantly in same row (P<0.05)
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anesthesia with dexmedetomidine (2.5µg/kg b.wt.) and 
propofol (0.25 mg/kg b.wt.) in buffalo calves. Similar 
observations were reported by Sharma (2011) in buffaloes 
undergoing diaphragmatic herniorraphy anesthetized with 
glycopyrrolate-xylazine-pentazocine-ketamine.

 The sedation was good along with complete analgesia 
in the study. Induction was smooth along with excellent 
maintenance with isoflurane and fast recovery with no 
cardiopulmonary depression. So, on the basis of results 
observed it can be concluded that glycopyrrolate-xylazine-
pentazocine-propofol sevoflurane anaesthesia is safe and 
effective for buffaloes undergoing diaphragmatic 
herniorrhaphy.

REFERENCES
Chaudhary, R.N. (2016). Comparative evaluation of Isoflurane and 

Sevoflurane as maintenance agent with different balanced 
anaesthetic combinations for buffaloes undergoing diaphragmatic 
herniorrhaphy. Ph.D. thesis submitted to Lala Lajpat Rai 
University of Veterinary and Animal Sciences, Hisar.

Kishore, V. (2018). Studies on glycopyrrolate-acepromazine/xylazine-
butorphanol-propofol-sevoflurane anaesthesia in buffaloes 
undergoing diaphragmatic herniorrhaphy. M.V.Sc. thesis 
submitted to Lala Lajpat Rai University of Veterinary and Animal 
Sciences, Hisar.

Mirakhur, K.K., Sobti, V.K. and Nigam, J.M. (1984). Effect of thiopentone 
anaesthesia on plasma catecholamines and cortisol in buffalo 
calves (Bubalis bubalis). Indian J. Vet. Surg. 3: 86-88.

Pandey, S., Sharda, S., Dewgan, R., Kalim M.O., Ghosh, R.C and Dhaleswari, 

S. (2017). Studies on the efficiacy of dexmedetomidine and 
midazolam in combination with propofol for inducing general 
anaesthesia in buffalo calves-hemato-biochemical effects. 

stProceeding of 41  Annual Congress of Indian society for veterinary 
surgery and National Symposium on “New horizons in cancer 
research pertaining to effect on health, production and reproduction 
in animals held at Tirupati from 14-16 December 2017. p. 37.

Peshin, P.K. and Kumar, A. (1979) Physiologic and sedative effects of 
xylazine in buffaloes. Indian Vet. J. 56: 864-871.

Potliya, S. (2012). Evaluation of atropine-xylazine-propofol and 
glycopyrrolate-xylazine-propofol as anaesthetic combinations 
in buffalo calves. M.V.Sc. thesis submitted to Lala Lajpat Rai 
University of Veterinary and Animal Sciences, Hisar.

Potliya, S. (2015). Evaluation of balanced anaesthetic combinations for 
anaesthetic management of buffaloes undergoing diaphragmatic 
herniorrhaphy. Ph.D. thesis submitted to Lala Lajpat Rai University 
of Veterinary and Animal Sciences, Hisar.

Seller, G., Lin, Hui-Chu., Chamorro, M.F. and Walz, P.H. (2013). Comparision 
of isoflurane and sevoflurane anaesthesia in Holstein calves for 
placement of portal and jugular vein canula. Am. J. Anim. Vet. 
Sci. 8(1): 1-7.

Sharma, S. (2011). Comparative evaluation of efficacy of pentazocine 
lactate, butorphanol tartrate and dipyrone in buffaloes undergoing 
diaphragmatic herniorrhaphy. M.V.Sc. thesis submitted to Lala 
Lajpat Rai University of Veterinary and Animal Sciences, Hisar.

Sharma, V. and  Bhargava, M.K. (2007). Clinical effects of propofol 
general anaesthesia in dogs. Indian J. Vet. Surg. 28(1): 33-34.

Steffey, E.P. and Mama, K.R. (2007). Inhalation anaesthetics. In: Tranquilli, 
W.J., Thurmon, J.C. and Grimm, K.A. (Edts). In: Lumb and Jones’ 

thVeterinary Anaesthesia and Analgesia. (4  Edn.), Blackwell 
publishing Ames., Iowa, USA. pp. 355-393.

51

ABSTRACT

 The present study was conducted to identify the bacterial pathogens involved in respiratory diseases in dogs. Nasal samples from upper 
respiratory tract were collected using sterile swabs from the canine clinical cases that were presented with the history of respiratory diseases in 
Veterinary Clinical Complex, College of Veterinary Sciences, LUVAS over a period of 6 months  from July (2018) to December (2018). Paired nasal 
swabs were taken from 36 dogs and immediately transferred aseptically into a nutrient broth and were subjected to bacteriological examination. 
Purified isolates were subjected to various cultural tests and microscopic examination. All the nasal swabs were found to be positive for bacterial 
organisms and different species of bacteria isolated includes Streptococcus spp. (30.7%), Staphylococcus spp. (28.8%), Salmonella spp. 
(11.5%), E. coli (11.5%), Klebsiella spp. (5.76%), Bacillus spp. (5.76%), Pseudomonas spp. (3.8%) and least found isolate was Actinomyces spp. 
(1.9%).

Keywords: Bacteriological examination, Canine respiratory disease, Microscopic examination, Nasal swabs
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RESPIRATORY DISEASE

1 1NISHA*, YUDHBIR SINGH RANA, GAURAV CHARAYA, V.K. JAIN  and DIVYA AGNIHOTRI
1Department of Veterinary Medicine, Department of Veterinary Clinical Complex,

College of Veterinary Sciences, Lala Lajpat Rai University of Veterinary and Animal Sciences, Hisar-125004, India

Received: 22.06.2019; Accepted: 29.10.2019

 Respiratory diseases in dogs are associated with 
various etiological agents such as bacterial, viral, parasitic 
and others . Among these agents, respiratory disease due to 
bacterial etiology is common in dogs (Epstein et al., 2010). 
The clinical manifestations associated with canine 
respiratory diseases appear suddenly and sometimes they 
may be chronic, refractory and resistant to commonly 
employed antibiotics (Adaszek et al., 2009). There is a 
need to formulate procedures for the clinical management 
of respiratory diseases in dogs in order to achieve quick 
therapeutic response and also to alleviate pain and 
suffering. Respiratory disease is a challenging condition to 
diagnose (Centil et al., 2012) and to treat as patients can 
exhibit a wide range of clinical presentations ranging from 
dyspnoea, costal or abdominal respiration, cough, nasal 
discharge and congestion, edema, consolidation of lungs, 
lethargy, weight loss and ultimately fatal syndrome. 
Bacteria involved in respiratory infections in dogs and cats 
are usually Escherichia coli, Klebsiella spp., Streptococcus 
spp. and Staphylococcus spp. strains (Attili et al., 2012). 
Infectious diseases of the respiratory tract caused by 
Staphylococcus spp. result in severe conditions and sometimes 
become fatal in pups. Bordetella bronchiseptica (Sykes, 
2009) and Pseudomonas spp. were also noticed in samples 
collected from respiratory infections (Angus et al., 1997). 
Some canine cases of bacterial pneumonia upon culture 
examination of transtracheal aspiration samples revealed 
the presence of Mycoplasma spp. and aerobic bacteria 
(Attili et al., 2012).

 The objective of this study was to isolate the various 
bacterial etiological agents associated with respiratory 

tract infection in dogs.

MATERIALS AND METHODS

Study area: All the samples was collected from clinical 
cases reported in small medicine section of VCC, LUVAS, 
Hisar. Sampling period was from July 2018 to December 
2018.

Bacteriological examination: Nasal swabs were taken 
aseptically from the affected animals and streaked on 5% 
Sheep blood agar (BA) and MacConkey's lactose agar 
(MLA) plates, with the help of a 4 mm diameter platinum 
loop. The plates were incubated aerobically at 37 ºC for 24 
to 48 hours. Sub-cultures of the resulting growth were 
made on blood agar for purification of isolates and 
identified on the basis of Gram's reaction, morphology and 
colony characteristics. Some other media had also been 
used for identification of bacterial species-XLD (Xylose 
lysine Deoxycholate) to observe black colour colonies of 
Salmonella spp. and BGA (Brilliant Green Agar) culture 
media used for identification of pink colour colonies of 
Salmonella spp. EMB (Eosine Methylene Blue) used for 
identification of metallic sheen of E. coli. Nutrient agar 
used to identify medusa head colonies of Bacillus spp. and 
to observe green and blue colour pigmentation of 
Pseudomonas spp.

RESULTS AND DISCUSSION

 During cultural examination of nasal swab of 36 
dogs affected with respiratory diseases, all dogs were 
found to be positive with isolation of 52 different 
organisms. The different organism isolated were 
Streptococcus spp. (Fig. 1), Staphylococcus spp. (Fig. 2), 
E. coli (Fig. 3), Salmonella spp. (Fig. 4 and 5), Bacillus 
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study was aimed to evaluate the efficacy of different 
methods of estrus sync
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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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