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utilization. So, it is necessary to estimate employment 
generation from dairy farming in the study area. Table 4 
indicates that the annual average man-days generated from 
the dairying in the different regions for the members and 
non-members. In overall, the annual average employment 
from the dairy activities was higher for the members 
(219.33 man-days) as compared with non-members 
(184.33 man-days). Srikanth (2007) and Ravishankar 
(2014) in their study on dairy co-operative in Karnataka 
found that the membership to the dairy co-operatives had 
positive and higher employment generation from the 
dairying for the members as compared to non-members. 
Other studies like Meena et al. (2010), Singh and Chauhan 
(2015), Kumari and Malhotra (2016), Chabbra et al. 
(2016), Prajapati et al. (2017), Kashish et al. (2017) and 
Priscilla and Chauhan (2019) also reported the higher 
employment generation from the dairying for the members 
as compared to non-members in their respective studies. 
The mean differences between the average annual 
employment between the members and non-members were 

statistically significant (P<0.01). 

 The study assessed the Impact of Dairy Co-
operatives membership on income and employment of 
dairy farmers in Karnataka State. Overall the dairy co-
operative societies had positive influence on income and 
employment for dairy farmers in all the regions of 
Karnataka. Hence, dairy farmers should be made aware 
about benefits of DCS and should be encouraged to 
become a member of these DCS.
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Table 3

Partial regression coefficient of the factor affecting the income

Variable Regression Standard
 Coefficients error

Constant (a) 2.575*** 0.543

Value of green fodder (X3) 0.0001 0.019

Value of dry fodder (X4) -0.036* 0.018

Value of concentrate (X5) 0.065*** 0.025

Value of labour employed (X6) 0.368*** 0.046

Value of education score (X6) 0.074*** 0.019

Number of milch animals  0.535*** 0.034

Age of the respondent  -0.072 0.022

Veterinary expenses (X7) 0.064*** 0.019

Membership (D) 0.076*** 0.029

R-square 0.830

(***), (**) and (*) indicates significant difference at 1%, 5% and 
10%, respectively.

Table 4

Average annual employment 
(Mandays/Household/Annum) from dairying for members 

and non-members of DCS in study area

Particulars Member Non-Member The mean Z-test
   difference

Southern 232 191 41 6.358***

Central 217 186 31 6.836***

Northern 209 176 33 3.907***

Overall 219.33 184.33 35 9.496***

(***), (**) and (*) indicates significant difference at 1%, 5% and 
10%, respectively.
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 Diaphragmatic hernia (DH) is a common sequal of 
foreign body syndrome in buffaloes. The repair of the 
diaphragmatic defect needs general anaesthesia along with 
controlled ventilation (Singh et al., 2006) as thoracic 
cavity is entered. General anaesthesia in bovines requires 
multiple drug approach i.e. balanced anaesthesia to avoid 
different complications like excessive salivation, regurgitation, 
tympany and cardiopulmonary depression (Lundy, 1926). 
So, it becomes imperative to evaluate different drugs 
combinations before clinical use.

 Sparing effect is the effect of a less essential drug in 
the balanced anaesthesia, such that it decreases the 
requirement and the side effects of essential drug. The 
reduction in isoflurane requirements for maintaining 
general anaesthesia is important as the use of less 
isoflurane will reduce isoflurane-related adverse effects 
like respiratory depression, hypotension and decreased 
cardiac output (Hikasa et al., 2002). Using less isoflurane 
also reduces the hazard of atmospheric pollution (Joubert, 
1999). So, to optimize the safety of patients during general 
anaesthesia, the amount of inhalation agent should be 
minimized by addition of analgesics. Meloxicam is a 
commonly used pre-emptive and post-operative analgesic 
in veterinary practice. It is cheaper and easily available 
than opioids. Patricia et al. (2006) reported that there was 
greater reduction in MACiso (Minimum alveolar 
concentration of isoflurane) when animals were pre-
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medicated with meloxicam than butorphanol alone in 
rabbit anaesthesia.

 Therefore, the present study was designed with the 
objective to evaluate the isoflurane sparing effect of 
meloxicam in buffaloes undergoing diaphragmatic 
herniorrhaphy.

MATERIALS AND METHODS

 The study was conducted, with consent of owners, on 
ten clinical cases of buffaloes undergoing diaphragmatic 
herniorrhaphy under general anaesthesia. The radiographically 
or ultrasonographically diagnosed cases of DH were 
subjected to rumenotomy to completely evacuate the ruminal 
contents and to remove the foreign bodies, if present, in the 
herniated or non-herniated reticulum. The buffaloes were 
not allowed to access feed or water after rumenotomy till 
general anesthesia was induced 24 hrs later.

 The buffaloes were weighed (320 ± 170 kg) before 
undergoing herniorraphy for calculating the dose of drugs 
for general anaesthesia. Animals were randomly divided in 
two groups having five animals each. Time and route of 
drug administration is given in table 1 (Chaudhary et al., 
2017; Chaudhary and Tayal, 2020). In group I, no 
analgesic was used while in group II, inj. meloxicam @ 
(0.5mg/kg b.wt.) was used as analgesic intravenously. 
After induction, intubation was performed with cuffed 
endotracheal tube of inner diameter 20 mm and was 
connected to Vetland® (Veterinary anaesthesia system, *Corresponding author: poojayadav.py9422@gmail.com

EVALUATION OF THE ISOFLURANE SPARING EFFECT OF MELOXICAM IN BUFFALOES 
UNDERGOING DIAPHRAGMATIC HERNIORRHAPHY

POOJA YADAV*, R.N. CHAUDHARY, DEEPAK TIWARI, SANDEEP GOYAL, NEERAJ ARORA, SATBIR 
1SHARMA , ASHOK KUMAR and RISHI TAYAL

Department of Veterinary Surgery and Radiology,
1Department of Veterinary Clinical Complex, College of Veterinary Sciences,
Lala Lajpat Rai University of Veterinary and Animal Sciences, Hisar-125004

Received: 01.12.2020; Accepted: 13.01.2021

ABSTRACT

 This study analysed the isoflurane sparing effect of meloxicam in buffaloes undergoing diaphragmatic herniorrhaphy. Ten buffaloes operated 
for diaphragmatic hernia under general anaesthesia were randomly divided in two groups of five buffaloes each. All the buffaloes were premedicated 

-1 -1with inj. atropine @ 0.04 mg kg  and inj. Xylazine @ 0.05 mg kg  I.M. In the group II, fifteen minutes after premedication, inj. meloxicam @ 0.5 mg 
-1kg  was administered intravenously. However, no analgesic was given in the group I (Control Group). Anaesthesia was induced in both groups with 

inj. Propofol (till effect) I.V. and was maintained with isoflurane in 100% oxygen with variable vaporizer setting for uniform surgical plane of 
anaesthesia. The quantity of isoflurane utilized (in ml) was calculated by summing up the isoflurane vapour delivered for each of the fresh gas flow 
and vaporizer setting employed. The quantity of isoflurane so obtained was equated to 400 kg body weight of animals and 40 minutes duration of 
anaesthesia for statistical comparison. The addition of meloxicam resulted in 31.47% reduction in quantity of isoflurane required for buffaloes 
undergoing diaphragmatic herniorrhaphy as compared to the animals of another group where meloxicam was not used.

Keywords: Buffaloes, Diaphragmatic herniorrhaphy, Isoflurane, Meloxicam, Sparing effect

How to cite: Yadav, P., Chaudhary, R.N., Tiwari, D., Goyal, S., Arora, N., Sharma, S., Kumar, A. and Tayal, R. (2021). Evaluation of 
the isoflurane sparing effect of meloxicam in buffaloes undergoing diaphragmatic herniorrhaphy. Haryana Vet. 60(1): 115-118.

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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Bule bull (Boselaphus tragocamelus)
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Vetland medical sales and services, L.L.C., USA) large 
animal anaesthesia machine. For maintenance of 
anaesthesia, isoflurane was administered through agent 
specific vaporizer along with oxygen using a semi-closed 
rebreathing system.

 The oxygen flow rate was @ 10 litres per minute for 
first 3 minute, then reduced to 6 litres along with variable 
vaporizer setting to maintain surgical plane of anaesthesia. 
Animals were placed in dorsal recumbency for post-
xiphoid trans-abdominal approach of diaphragmatic 
herniorrhaphy. Concentration of inhalation anaesthetic 
agents was regulated to maintain adequate depth of 
anaesthesia by monitoring body reflexes (corneal, 
palpebral, swallowing and cutaneous twitching) and 
buffaloes response to surgical stimulation. Vital 
parameters like respiration rate, heart rate, SpO  and rectal 2

temperature were monitored during entire period of 
anaesthesia using Edan Vet®multi-parameter monitor. 
Quality and depth of anaesthesia were evaluated through a 
blind fold study by a single individual. 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, muscle relaxation) of drugs were judged by 
observing physical response of the medicated animal to 
surgical stimulation during diaphragmatic herniorrhaphy. 
Numerical values starting from 0 to 3 (0-no effect, 1-mild 
effect, 2-moderate effect, 3-deep effect) were used for sedation, 
analgesia and muscle relaxation during maintenance of 

anaesthesia. Inhalation of anaesthetic agent was 
discontinued at the application of last skin suture. Animals 
were not hyperventilated at the time of last suture in 
diaphragm as negative pressure in pleural cavity was 
created through suction machine. All the animals were 
administered normal saline in jugular vein throughout the 
period of surgery by using 16 gauze needles. The animals 
were monitored until complete recovery without ataxia. 
The dial setting of vaporizer was different in different 
animals at end as per the requirement to maintain surgical 
plane of anaesthesia. The animals of group I were 
administered with meloxicam at recovery. Buffaloes were 
also observed for any difference in recovery.

Calculation of amount of liquid isoflurane utilized: The 
changes made in the fresh gas flow rate and vaporizer 
setting at various times were recorded. The total duration 
of anaesthesia in minutes was recorded from the time of 
turning on to off the vaporizer. The data so obtained were 
used for calculating the quantity of isoflurane consumed 
for the different anaesthetic combinations by following 
formula (Senthilkumar et al., 2013).

Isoflurane vapour delivered (mL) = Vapourizer setting (%) 
× Fresh gas flow (Litre per minute) × Duration (min) × 10

 The total isoflurane vapour delivered (mL) for the 
total duration of anaesthesia was calculated by summing 
up the isoflurane vapour delivered for each of the fresh gas 
flow (FGF) and vapourizer setting employed. The total 
isoflurane vapour value so obtained was equated to 400 kg 
body weight as 400 kg is an average weight of buffaloes 
and 40 minutes duration as it brings uniformity in data 
obtained for different cases in practical but theoretically 
for the same time in different animals. Hence, such 
equation for common weight and time duration makes data 
uniform and this sets basis for statistical comparison as 

Table1

Time and route of drug administration along with 
dose rate in buffaloes undergoing diaphragmatic 

herniorraphy

Drug Dose Rate Time and route of administration
  of different drugs

Atropine 0.04 mg/kg Atropine(I/M)

   10 min

Xylazine 0.05 mg/kg Xylazine/(I/M)

   15 min

Meloxicam 0.5mg/kg No analgesic (Group I)/
  Meloxicam (I/V) (Group II)

   5 min

Propofol till effect Propofol (I/V)

   5 min

Isoflurane 0-5% Isoflurane

Table 2

Amount of isoflurane utilized (on 400 kg and 40 min basis 
in ml) by individual buffaloes of group Iand II during 

diaphragmatic herniorrhaphy

 Isoflurane liquid utilized (ml)

Animals Group I Group II

 Animal A 94.00 48.00

 Animal B 62.93 32.43

Animal C 41.25 33.39

Animal D 56.76 78.78

Animal E 73.00 31.55

Mean ± S.E. 65.58±8.77 44.83±9.01

percentage reduction in  isoflurane utilized in group II from 
group 1=31.7%
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follows:

 Using Avagadro’s principle, it was calculated in 
liquid volume of isoflurane (in ml) and the effect of 
ambient temperature and pressure were neutralized as 
follows:

 = (Isoflurane vapour delivered for 400 kg and 40 min 
basis (ml) × 181.4) × ambient temp/273) ×(760/barometric 
pressure)

 The statistical analysis of data was done by one-
way-analysis of variance (ANOVA) and Duncan’s 
multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

 The amount of isoflurane utilized (on 400 kg and 40 
min basis in mL) by individual buffalo is shown in table 2. 
It was observed that volume of isoflurane utilized (Mean ± 
S.E.) in group I was 65.58 ± 8.77 mL and in group II was 
44.83 ± 9.01 mL. There was a non-significant difference 
between the amount of isoflurane utilized between two 
groups but otherwise, 31.7% reduction in isoflurane 

utilized was recorded in group II from group I (Fig.1). 
There was no significant difference between the vital 
physiological parameters (Rectal temperature, RR, HR, 
SpO ) as well as in the recovery (Table 3).2

 When an inhalational drug such as isoflurane is 
used as sole agent, it is often not sufficient to abolish 
the desired autonomic and nociceptive responses to the 
surgical stimulus, potentially leading to inadequate 
peri- and post-operative analgesia (Steffey and Mama, 
2007). Continuous rate infusion of lidocaine at a dose of 
50 mg/kg/minute in calves significantly decreased 
isoflurane requirement by 16.7% (Vesal et al., 2011). The 
effects of analgesics on the MAC of volatile anaesthetic 
have also been investigated (Patricia et al., 2006) but there 
is paucity of literature on isoflurane sparing effect of 
meloxicam in buffaloes. Doherty et al. (2004) reported that 
the MAC of isoflurane decreased by 29.4% after 
administration of morphine plus flunixine (1.5 mg/kg body 
weight) in dogs.

 Since each anaesthetic has its own pharmacodynamics 
and pharmacokinetic merits and demerits, it is prudent to 
achieve surgical anaesthesia by combination of various 
agents (balanced anaesthesia) to overcome the undesirable 
action of each agent, if any. However, the reduction in 
quantity of isoflurane in group II was not significant in 
comparison to buffaloes of group I but its combination 
with opioids might have potentiated the sparing effect of 
opioids in buffaloes as reported in dogs and rabbits 
(Patricia et al., 2006; Ko et al., 2000). So, it is concluded 
that meloxicam alone did not have significant isoflurane 
sparing effect in buffaloes but may be included in balanced 
anaesthetic protocol for buffaloes undergoing long 
duration surgeries like DH to reduce the quantity of 
isoflurane required for maintenance.

Isoflurane vapour delivered for
400 kg and 40 minutes basis (mL) =

Total isoflurane vapour delivered (mL) × 400×40

 Body weight (kg) × Duration of maintenace (minutes)

Table 4

Weight (kg) and duration of anaesthesia (minutes) of 
buffaloes of group I and group II

Animal Group I (AXPI) Group II (AXMPI)

 Weight Duration of Weight Duration of
  anaesthesia  anaesthesia

1 305 43 268 55

2 355 55 310 53

3 327 43 273 56

4 332 54 245 41

5 296 44 315 43

Table 3

Effects of anaesthetic combinations of group I and group II on (Mean ± S.E.) different parameters in buffaloes undergoing 
diaphragmatic herniorrhaphy

Parameter Groups Diaphragmatic herniorrhaphy

  Before drug At 5 min. At 15 min. At 30 min. At Recovery
  admn. of propofol of isoflurane of isoflurane

Rectal Temp. (°C) I (AXPI) 36.70±0.27 36.92±0.32 37.06±0.28 37.04±0.29 36.98±0.33

 II(AXMPI) 36.22±0.65 36.24±0.60 36.28±0.60 36.32±0.59 36.62±0.55

Heart Rate (beat /min.) I (AXPI) 49.6±1.02 49.0±1.83 48.8±2.59 51.0±1.34 49.8±0.86

 II(AXMPI) 48.0±1.37 52.8±1.52 53.8±1.56 56.8±1.11 51.2±1.49

Respiratory Rate (breath/min.) I (AXPI) 12.00±0.63 11.40±0.24 11.40±0.40 11.80±0.48 11.40±0.40

 II(AXMPI) 11.80±0.37 11.60±0.87 12.40±0.50 10.80±1.15 12.40±0.81

SpO  (%) I (AXPI) 98.0±0.80 96.8±1.30 96.4±1.70 96.8±1.20 97.2±0.802

 II(AXMPI) 96.4±1.20 93.4±3.40 89.8±3.80 89.0±3.60 93.6±1.20
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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

1 2

Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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Vetland medical sales and services, L.L.C., USA) large 
animal anaesthesia machine. For maintenance of 
anaesthesia, isoflurane was administered through agent 
specific vaporizer along with oxygen using a semi-closed 
rebreathing system.

 The oxygen flow rate was @ 10 litres per minute for 
first 3 minute, then reduced to 6 litres along with variable 
vaporizer setting to maintain surgical plane of anaesthesia. 
Animals were placed in dorsal recumbency for post-
xiphoid trans-abdominal approach of diaphragmatic 
herniorrhaphy. Concentration of inhalation anaesthetic 
agents was regulated to maintain adequate depth of 
anaesthesia by monitoring body reflexes (corneal, 
palpebral, swallowing and cutaneous twitching) and 
buffaloes response to surgical stimulation. Vital 
parameters like respiration rate, heart rate, SpO  and rectal 2

temperature were monitored during entire period of 
anaesthesia using Edan Vet®multi-parameter monitor. 
Quality and depth of anaesthesia were evaluated through a 
blind fold study by a single individual. 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, muscle relaxation) of drugs were judged by 
observing physical response of the medicated animal to 
surgical stimulation during diaphragmatic herniorrhaphy. 
Numerical values starting from 0 to 3 (0-no effect, 1-mild 
effect, 2-moderate effect, 3-deep effect) were used for sedation, 
analgesia and muscle relaxation during maintenance of 

anaesthesia. Inhalation of anaesthetic agent was 
discontinued at the application of last skin suture. Animals 
were not hyperventilated at the time of last suture in 
diaphragm as negative pressure in pleural cavity was 
created through suction machine. All the animals were 
administered normal saline in jugular vein throughout the 
period of surgery by using 16 gauze needles. The animals 
were monitored until complete recovery without ataxia. 
The dial setting of vaporizer was different in different 
animals at end as per the requirement to maintain surgical 
plane of anaesthesia. The animals of group I were 
administered with meloxicam at recovery. Buffaloes were 
also observed for any difference in recovery.

Calculation of amount of liquid isoflurane utilized: The 
changes made in the fresh gas flow rate and vaporizer 
setting at various times were recorded. The total duration 
of anaesthesia in minutes was recorded from the time of 
turning on to off the vaporizer. The data so obtained were 
used for calculating the quantity of isoflurane consumed 
for the different anaesthetic combinations by following 
formula (Senthilkumar et al., 2013).

Isoflurane vapour delivered (mL) = Vapourizer setting (%) 
× Fresh gas flow (Litre per minute) × Duration (min) × 10

 The total isoflurane vapour delivered (mL) for the 
total duration of anaesthesia was calculated by summing 
up the isoflurane vapour delivered for each of the fresh gas 
flow (FGF) and vapourizer setting employed. The total 
isoflurane vapour value so obtained was equated to 400 kg 
body weight as 400 kg is an average weight of buffaloes 
and 40 minutes duration as it brings uniformity in data 
obtained for different cases in practical but theoretically 
for the same time in different animals. Hence, such 
equation for common weight and time duration makes data 
uniform and this sets basis for statistical comparison as 

Table1

Time and route of drug administration along with 
dose rate in buffaloes undergoing diaphragmatic 

herniorraphy

Drug Dose Rate Time and route of administration
  of different drugs

Atropine 0.04 mg/kg Atropine(I/M)

   10 min

Xylazine 0.05 mg/kg Xylazine/(I/M)

   15 min

Meloxicam 0.5mg/kg No analgesic (Group I)/
  Meloxicam (I/V) (Group II)

   5 min

Propofol till effect Propofol (I/V)

   5 min

Isoflurane 0-5% Isoflurane

Table 2

Amount of isoflurane utilized (on 400 kg and 40 min basis 
in ml) by individual buffaloes of group Iand II during 

diaphragmatic herniorrhaphy

 Isoflurane liquid utilized (ml)

Animals Group I Group II

 Animal A 94.00 48.00

 Animal B 62.93 32.43

Animal C 41.25 33.39

Animal D 56.76 78.78

Animal E 73.00 31.55

Mean ± S.E. 65.58±8.77 44.83±9.01

percentage reduction in  isoflurane utilized in group II from 
group 1=31.7%
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follows:

 Using Avagadro’s principle, it was calculated in 
liquid volume of isoflurane (in ml) and the effect of 
ambient temperature and pressure were neutralized as 
follows:

 = (Isoflurane vapour delivered for 400 kg and 40 min 
basis (ml) × 181.4) × ambient temp/273) ×(760/barometric 
pressure)

 The statistical analysis of data was done by one-
way-analysis of variance (ANOVA) and Duncan’s 
multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

 The amount of isoflurane utilized (on 400 kg and 40 
min basis in mL) by individual buffalo is shown in table 2. 
It was observed that volume of isoflurane utilized (Mean ± 
S.E.) in group I was 65.58 ± 8.77 mL and in group II was 
44.83 ± 9.01 mL. There was a non-significant difference 
between the amount of isoflurane utilized between two 
groups but otherwise, 31.7% reduction in isoflurane 

utilized was recorded in group II from group I (Fig.1). 
There was no significant difference between the vital 
physiological parameters (Rectal temperature, RR, HR, 
SpO ) as well as in the recovery (Table 3).2

 When an inhalational drug such as isoflurane is 
used as sole agent, it is often not sufficient to abolish 
the desired autonomic and nociceptive responses to the 
surgical stimulus, potentially leading to inadequate 
peri- and post-operative analgesia (Steffey and Mama, 
2007). Continuous rate infusion of lidocaine at a dose of 
50 mg/kg/minute in calves significantly decreased 
isoflurane requirement by 16.7% (Vesal et al., 2011). The 
effects of analgesics on the MAC of volatile anaesthetic 
have also been investigated (Patricia et al., 2006) but there 
is paucity of literature on isoflurane sparing effect of 
meloxicam in buffaloes. Doherty et al. (2004) reported that 
the MAC of isoflurane decreased by 29.4% after 
administration of morphine plus flunixine (1.5 mg/kg body 
weight) in dogs.

 Since each anaesthetic has its own pharmacodynamics 
and pharmacokinetic merits and demerits, it is prudent to 
achieve surgical anaesthesia by combination of various 
agents (balanced anaesthesia) to overcome the undesirable 
action of each agent, if any. However, the reduction in 
quantity of isoflurane in group II was not significant in 
comparison to buffaloes of group I but its combination 
with opioids might have potentiated the sparing effect of 
opioids in buffaloes as reported in dogs and rabbits 
(Patricia et al., 2006; Ko et al., 2000). So, it is concluded 
that meloxicam alone did not have significant isoflurane 
sparing effect in buffaloes but may be included in balanced 
anaesthetic protocol for buffaloes undergoing long 
duration surgeries like DH to reduce the quantity of 
isoflurane required for maintenance.

Isoflurane vapour delivered for
400 kg and 40 minutes basis (mL) =

Total isoflurane vapour delivered (mL) × 400×40

 Body weight (kg) × Duration of maintenace (minutes)

Table 4

Weight (kg) and duration of anaesthesia (minutes) of 
buffaloes of group I and group II

Animal Group I (AXPI) Group II (AXMPI)

 Weight Duration of Weight Duration of
  anaesthesia  anaesthesia

1 305 43 268 55

2 355 55 310 53

3 327 43 273 56

4 332 54 245 41

5 296 44 315 43

Table 3

Effects of anaesthetic combinations of group I and group II on (Mean ± S.E.) different parameters in buffaloes undergoing 
diaphragmatic herniorrhaphy

Parameter Groups Diaphragmatic herniorrhaphy

  Before drug At 5 min. At 15 min. At 30 min. At Recovery
  admn. of propofol of isoflurane of isoflurane

Rectal Temp. (°C) I (AXPI) 36.70±0.27 36.92±0.32 37.06±0.28 37.04±0.29 36.98±0.33

 II(AXMPI) 36.22±0.65 36.24±0.60 36.28±0.60 36.32±0.59 36.62±0.55

Heart Rate (beat /min.) I (AXPI) 49.6±1.02 49.0±1.83 48.8±2.59 51.0±1.34 49.8±0.86

 II(AXMPI) 48.0±1.37 52.8±1.52 53.8±1.56 56.8±1.11 51.2±1.49

Respiratory Rate (breath/min.) I (AXPI) 12.00±0.63 11.40±0.24 11.40±0.40 11.80±0.48 11.40±0.40

 II(AXMPI) 11.80±0.37 11.60±0.87 12.40±0.50 10.80±1.15 12.40±0.81

SpO  (%) I (AXPI) 98.0±0.80 96.8±1.30 96.4±1.70 96.8±1.20 97.2±0.802

 II(AXMPI) 96.4±1.20 93.4±3.40 89.8±3.80 89.0±3.60 93.6±1.20
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 With increasing affinity towards pet led to increased 
demand of high-quality diets among pet owners, leading to 
rapid growth of pet food industry. Protein sources 
constitute the key component of canine diets as they 
contain essential amino acids as well as nonessential 
amino acids required for energy, muscle deposition and 
metabolic functions of the body. The quantity of protein 
which is required by a dog is age-dependent. Various 
commercial dry dog foods available use several protein 
rich ingredients of diverse qualities like meat and bone 
meals, poultry by-product meals, and soybean meal and 
are too expensive. Plant-based protein sources are less 
studied for their inclusion in dog food with respect to their 
digestibility of nutrients.

 Pulses wastes and peas can also be cost-effective 
alternative protein sources in dog’s diet, as they contain all 
the required levels of essential amino acids. Pulses 
generally have a 50-plus year history in the pet food 
industry, helping to provide many pets with a healthy and 
well-balanced diet when included in properly formulated 
food. Pulses can be ‘powerhouse ingredients’ for pet food, 
when formulated appropriately (Berry, 2019). However, 
relatively less data are available on the nutrient 
digestibility of plant-based protein sources by companion 
animals. Keeping in mind the above facts, this study was 
planned to in vitro evaluate the dal churi in dog diet.

MATERIALS AND METHODS

 Dal churi used in this study was used as protein 
source as it contained almost 18% crude protein. Diets 
were formulated for puppy stage of dogs as per AAFCO 

Haryana Vet. (June, 2021) 60(1), 119-122 Research Article

(2014) specifications containing 22.5 % CP, 8.5 % EE, 
1.2% calcium and 1% phosphorus and energy density of 
3500 kcal ME/kg as per ICAR (2013). Chemical composition 
of different diets and samples of in vitro studies were 
analyzed for proximate principles, phosphorus (AOAC, 
2005) and calcium (Talapatra et al.,1940).

 Three diets were formulated using dal churi (DC) at 
0, 5 and 10% level and applied to different processing 
techniques viz. raw, boiling and extrusion. Raw diets were 
formulated using dried ingredients which were kept 
overnight in hot air oven at 90 °C.For boiled diets, 100 g 
dried diets were weighed and boiled with 300 mL of water 
for 15 minutes, cooled and analysed. For formulating the 
extruded diets, all the ingredients were ground and mixed 
as per required level and analysed. Aflatoxin estimation of 
extruded feeds was done using Fluorometer.

 In vitro method as validated by Biagi et al. (2016) 
was used with slight modifications such as nylon bags 
were used for collection of residue. Oven dried sample was 
finely ground (<1mm particle size) for in vitro digestion 
studies. Digested samples were collected in nylon bags, 
washed and oven dried at 65 °C for further analysis.

Gastric digestion simulation: 10 g sample of diet and 400 
ml of a pepsin-HCl solution (HCl 0.075N; pepsin 2 g/L) 
containing gastric lipase (1 g/L) were incubated in labeled 
1 L bottle in a bench top orbital shaking water bath at 39 °C 
for 2 h.

Small intestine digestion simulation: The pH of the 
above mix was adjusted to 7.5 using 1N NaOH solution. 
Bile salts (Cholic acid-Deoxycholic acid sodium salt 
mixture) at a final concentration of 25 g/L and 400 ml of a *Corresponding author: udeybirchahal@gmail.com
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ABSTRACT

 This study was conducted to assess the effect of different processing techniques on nutritive value of dog food and to conclude the appropriate 
inclusion level of dal churi (DC) in dog food. The diets were subjected to different processing techniques viz. raw, boiling and extrusion after their 
standardization. The in vitro study included two incubation phases, gastric phase of 2 hours in the presence of pepsin, gastric lipase in HCl solution 
and intestinal phase of 4 hours in the presence of pancreatin and bile salts in buffer solution. Significant improvement in dry matter, crude protein and 
organic matter digestibility was observed with processing from raw to boiled and further with extrusion of feed. Irrespective of processing 
techniques, the digestibility of various nutrients reduced with supplementation of dal churi at both the levels; however, ether extract digestibility 
remained unaffected. It was concluded that extrusion has remarkable (P<0.05) effect on the nutrient digestibility and dal churi can be included in dog 
food up to 5%.
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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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