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Introduction 
 

Anaesthesia is an indispensable pre-requisite 

to most of the surgical interventions, both in 

humans and animals, so that the surgeon can 

perform surgical intervention with maximum 

precision and sagacity. Procedural sedation 

and Analgesia (PSA) is a sedation technique 

involving the use of sedatives, dissociative 

agents and analgesics alone or in combination. 

Analgesics are used to treat pain and sedatives 

and/or dissociative agents are used to alleviate 

fear and anxiety (Kim et al., 2015). The goals 

of PSA are to relieve fear and anxiety, provide 

analgesia, sedation and amnesia as needed for 

an unpleasant procedure in order to minimize 

adverse effects of agents, maintain 

cardiorespiratory functions and control motor 

behavior. The ideal agents for PSA satisfy all 

of these goals have a rapid onset and short 
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Twelve dogs of either sex presented to the college clinic with surgical conditions like 

pyometra, urethral calculi, fractures and mammary tumours were utilized to study the 

effect of ketofol and propofol after premedication with atropine sulphate, diazepam and 

fentanyl. The animals were divided into two groups of six animals each. Ketofol (1:1) 

combination was given intravenously in group I dogs. Propofol @ 6 mg/kg b.wt. 

intravenously was given in group II dogs. Induction quality was excellent, smooth and 

attained sternal recumbency rapidly without struggling in all animals in both groups. 

Recovery from anaesthesia was smooth and excitement free in both groups. However, 

slightly prolonged recovery was a consistent observation in propofol group. No significant 

difference was noticed in RT, RR, PR and SpO2 values between the groups. Non-

significant increase in HR was recorded in group I dogs. A significant decrease in HR was 

observed in dogs subjected to propofol anaesthesia. ECG studies did not reveal any 

abnormality except increase in amplitude of QRS complex duration in both groups. The 

haematological parameters like Hb, PCV were differed significantly within the group and 

between the groups. However, all the fluctuations were within the normal physiological 

range. Changes in biochemical parameters like AST, ALT and ALP were significant 

between the groups and were within the normal physiological range in both groups. 

Ketofol with atropine, diazepam and fentanyl premedication provided better surgical 

anaesthesia with smooth induction and rapid, safe and smooth recovery in dogs. 
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duration, have the same effect irrespective of 

the route of administration and are reversible, 

safe at all ages and simple to administer. 

Because no such ideal single agent exists, PSA 

agents must be chosen in combination in order 

to provide as many of the desired goals as 

possible (Arora, 2008). 

 

Atropine, an anticholinergic agent, blocks 

muscarinic receptors at the postganglionic 

terminations of cholinergic fibers in the 

autonomic nervous system. Atropine increases 

the incidence of cardiac dysrhythmia and sinus 

tachycardia in dogs (Young et al., 2009). 

 

Diazepam, a benzodiazepine, has calming, 

muscle-relaxant and anticonvulsant effects. It 

is used as a preanaesthetic for relief of skeletal 

muscle spasm and as an anticonvulsant. It is 

frequently administered prior to ketamine to 

prevent seizures and muscle hypertonus 

(Lumb and Jones). 

 

Fentanyl is a potent synthetic opioid with 

strong agonist properties at µ receptors. 

Fentanyl is an ultra-short acting agent which 

has a rapid onset of action and is mainly used 

as an infusion to provide a continuous level of 

analgesia. 

 

Propofol, a non-opioid, non-barbiturate 

intravenous sedative-hypnotic agent, has a 

rapid onset and short duration as well as a 

smooth induction and recovery. Its adverse 

effects include dose - related apnoea and 

cardiovascular depression such as 

hypotension, decrease of cardiac output and 

bradycardia.  

 

Ketamine is a non-competitive N- methyl –d-

aspartate receptor antagonist which provides 

sedation, amnesia and analgesia and has 

anticonvulsive and neuroprotective properties. 

Unlike propofol, ketamine causes tachycardia, 

increased BP and cardiac output. Ketamine is 

used in trauma and emergency surgical 

procedures in both humans and animals. These 

two completely different sedatives mitigate 

each other's deficits due to their opposing 

physiological effects (Taboada and Leece 

2014). The advantages of using both ketamine 

and propofol in combination (Ketofol) include 

analgesia, rapid recovery, preservation of 

airways and maintenance of spontaneous 

respiration and haemodyanamic stability 

(Saeed 2011). It has therefore been suggested 

that ketofol provides good total intravenous 

anaesthesia. There is paucity of literature 

available on combination of above anaesthetic 

drugs. Therefore in the present study, this 

combination of drugs was evaluated together 

for their safety and efficacy to induce general 

anaesthesia in dogs. 

 

Materials and Methods 

 

Dogs with various surgical problems belong to 

different breeds, aged between 3 to 6 years 

with a body weight ranged between 8 to 46 

kgs were utilized for the study. All these dogs 

were randomly selected and routine clinical 

and haematological examinations were carried 

out and those were found to be fit for surgery 

were utilized for study. All the dogs were 

withheld food and water for twelve hours prior 

to administration of anaesthetic drugs. All the 

dogs under study were premedicated with 

atropine sulphate
1
 at the dose rate of 

0.04mg/kg body weight subcutaneously. Ten 

minutes after premedication, the dogs were 

sedated with diazepam
2
 at the dose rate of 0.5 

mg/kg body weight and fentanyl 
3
@ 0.002 

mg/ kg body weight intravenously. After 

premedication, the animals were divided in to 

two groups of six animals each as follows. 

 

Group I 
 

Dogs were subjected to ketofol (1:1) 

anaesthesia intravenously. (A combination of 

Ketamine and Propofol, each 3 mg/kg body 

weight in a single syringe) 
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Group II 
 

Dogs were given propofol
4
 anaesthesia @ 6 

mg/kg body weight intravenously. 

 

The character of anaesthesia during induction, 

surgical plane of anaesthesia and recovery was 

assessed. Physiological parameters like 

temperature, respiratory rate, pulse rate, heart 

rate, pulse oximetry values (SpO2) and ECG 

studies were recorded before and at 

5,10,15,30, 60 minutes and 2 hrs time 

intervals of anaesthesia. Haematological 

parameters (Hb and PCV) and Serum 

biochemical parameters (AST, ALT and ALP) 

were also estimated at 0, 30, 60 minutes and 2 

hrs intervals.  

 

Results and Discussion 
 

The results of this study are presented in tables 

1, 2, 3 and 4 

 

Ketofol produced smooth, rapid and 

excitement free induction with a mean value 

of 21±0.516 seconds, compared with the use 

of propofol alone. Premedication with 

atropine, diazepam and fentanyl reduced the 

induction dose of propofol and ketofol 

significantly and prolonged period of 

anaesthesia (Kumar et al., 2014 and Tomas et 

al., 2014). The recovery from anaesthesia was 

rapid and smooth without struggling in both 

groups. However, smooth but slightly 

prolonged recovery was a consistent 

observation in propofol group in our study, 

which might be attributed that high dose of 

propofol, reduced the clearance of fentanyl 

which is because of inhibition of microsomal 

enzymes that are responsible for metabolism 

of fentanyl (Anderoni and Hughes 2009). 

 

In the present study, decrease in rectal 

temperature was recorded in both groups 

during anaesthesia and surgery. Hypothermia 

was probably produced by the sedatives and 

anaesthetics used, which decreased rectal 

temperature by depression of 

thermoregulatory centre, reduced basal 

metabolic rate and muscle activity, depression 

of peripheral circulation and vasodilation 

(Weaver and Raptopoulus 1990 and Thurmon 

et al., 1994). 

 

A non-significant decrease in respiratory rate 

was observed in dogs following ketofol 

anaesthesia, might be due to the respiratory 

depressant effects of ketamine and /or 

propofol (Cullen and Reynoldson 1997). A 

significant decrease in respiratory rate was 

observed in group II dogs following 

premedication and induction of anaesthesia. In 

the present study, severe respiratory 

depression was a consistent finding up to 2 hrs 

interval in group II dogs. Propofol caused a 

decrease in mean respiratory rate by 

depressing central inspiratory drive and the 

ventillatory response to arterial co2 tension. 

Transient apnoea was observed immediately 

after propofol induction in group II animals in 

our study which might be due to the 

depression of afferent activity from the carotic 

body was probably the underlying cause of 

respiratory depression and transitory apnoea 

(Muir and Gadawski 1998 and Kurum et al., 

2013). 

 

A non-significant decrease in pulse rate was 

observed in ketofol group whereas, a 

significant decrease in pulse rate was noticed 

in dogs subjected to propofol anaesthesia. The 

administration of propofol is generally 

associated with decrease in pulse rate. This 

depression is believed to be a dose-dependent 

lowering of sympathetic tone, in addition to 

direct negative inotropic and venodilator 

effects (Taboada and Leece 2014). 

 

A significant increase in heart rate was 

recorded after administration of anaesthetics 

in group I animals which might be due to 

cardiac stimulatory effects of ketamine. 
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Table.1 Mean ± SE values of anaesthetic recovery time (in minutes) in dogs of both groups 

 

Parameter Group I Group II  

Time to extubation 4.17±0.40
 a
 3.83±0.48

 a
 0.61 

Time of raising head 9.33±0.71
 a
 9.50±0.62

 a
 0.86 

Time to sternal recumbency 25.00±1.83
 a
 19.00±4.87

 a
 0.28 

Time to standing 60.33±2.46
a
 61.50±3.74

a
 0.80 

 

Table.2 Variations in mean ±SE values of different physiological parameters at different time intervals in dogs of both groups 

 

Parameters Groups Minutes   

 0 5 10 15 30 60 2hrs Over all 

mean 

Temperature 

(°F) 

Group I 102.26±0.59
a 

101.61±0.77
a 

101.23±0.74
a 

100.81±0.83
a 

100.48±0.99
a 

99.96±1.18 
a 

100.23±0.80
a
 100.94±0.32

A
 

Group 

II 

101.86±0.09
a
 101.35±0.14

a
 100.95±0.17

ab
 100.61±0.19

bc
 100.21±0.17

bc
 100.56±0.32

bc
 100.63±0.20

bc
 100.88±0.10

A
 

Respiratory rate 

(breaths/minute) 

Group I 33.66±3.36
a
 32.83±2.68

ab
 29.00±1.89

abc
 28.16±2.53

abc
 26.00±1.73

abc
 26.66±2.04

bc
 26.66±1.90

bc
 29.00±0.94

A
 

Group 

II 

38.66±1.81
a
 34.50±1.82

ab
 31.66±1.58

abc
 30.00±1.71

abc
 27.66±2.02

bc
 27.33±2.17

bc
 27.33±2.17

bc
 31.02±0.91

A
 

Pulse rate 

(beats/minute) 

Group I 142.50±5.43
a
 138.83±5.86

ab
 131.83±5.66

ab
 1125.50±5.58

ab 
120.00±5.91

bc
 119.83±4.62

bc
 119.66±4.36

bc
 128.30±2.33

A
 

Group 

II 

143.66±8.41
a
 131.66±8.03

ab
 125.33±7.42

ab
 120.00±6.55

bc
 116.16±6.35

bc
 111.66±7.16

bc
 112.00±6.71

bc
 122.92±3.04

A
 

Heart rate 

(beats/minute) 

Group I 129.00±5.50
a
 131.83±5.34

a
 135.16±5.26

a
 137.33±5.42

a
 140.50±5.43

a
 143.83±4.60

a
 144.16±5.45

a
 137.40±2.03

A
 

Group 

II 

126.33±9.05
a
 117.16±9.37

ab
 111.16±8.46

abc
 106.83±8.50

abc
 100.50±7.25

b
 91.16±6.38

bc
 85.66±4.88

cd
 105.54±3.43

B
 

Spo2 

(percentage) 

Group I 97.63±0.25
a
 96.75±0.19

b
 96.38±0.19

bc
 96.03±0.95

bc
 95.73±0.12

cd
 95.41±0.09

d
 95.43±0.12

de
 96.19±0.12

A
 

Group 

II 

98.77±0.07
a
 97.42±0.16

b
 96.15±0.11

c
 95.70±0.12

d
 95.32±0.11

e
 95.39±0.08

de
 95.31±0.10

e
 96.29±0.19

A
 

Means bearing different superscripts (a, b, c..) within a row differ significantly (p≤0.05) 

Means bearing different superscripts (A, B) within a column differ significantly (p≤0.05) 

Group - I: Ketofol 

Group - II: Propofol 
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Table.3 Variations in mean ± SE values of different haematological parameters before, during 

and after anaesthesia in dogs 

 

Parameters Groups Minutes 

0 30 60 2 Hrs Overall Mean 

Haemoglobin 

(grams / 

percentage) 

Group I 11.33 ± 0.42 
a
 9.83 ± 0.30 

b
 9.66±0.21

b
 9.666 ± 0.21 

b
 10.12 ± 0.20

A
 

Group 

II 

10.53±0.54 
a
 9.16 ± 0.47 

b
 8.63±0.35 

b
 8.80 ± 0.32 

b
 9.28 ± 0.25

B
 

Packed cell 

volume 

(Percentage) 

Group I 34.00 ± 1.26 
a 

29.5 0± 0.92 
b 

29.00±0.63
b 

29.00 ± 0.63
b
 30.37 ± 0.73

A 

Group 

II 

31.60 ± 1.63 
a
 27.50 ± 1.43 

b
 25.90±1.04 

b
 26.40 ± 0.97 

b
 27.85 ± 0.76

B
 

Means bearing different superscripts within a row (a, b...) vary significantly (p≤ 0.05) 

Group I: Ketofol  

Group II: Propofol 

 

Table.4 Variations in mean ± SE values of different biochemical parameters before, during and 

after anaesthesia in dogs 

 

Parameters Groups Minutes 

0 30 60 2 Hrs Overall Mean 

Aspartate amino 

transferase (IU/mL) 

Group I 47.11±5.52 
a
 55.67±8.27

 a
 51.55±6.12 

a
 49.56±5.97 

a
 50.97±3.12 

A
 

Group II 55.58±6.47
 a
 60.43±9.85

 a
 60.50±13.38

 a
 57.90±12.75

 a
 58.60±5.13 

A
 

Alanine amino 

transferase (IU/mL) 

Group I 29.63±3.80
 a
 29.50±2.15

 a
 31.22±4.07 

a
 31.93±3.49

 a
 30.57±1.62

 A
 

Group II 29.11±3.39 
a
 31.90±4.32

 a
 37.16±6.57

 a
 35.20±4.97

 a
 33.34±2.39

 A
 

Alkaline phosphatase 

(IU/mL) 

Group I 78.56±10.26
a
 93.39±15.40

a
 93.31±12.60

a
 90.70±13.10

a
 88.99±6.18

A
 

Group II 72.30±5.38
a
 85.61±10.29

a
 87.41±9.16

a
 84.41±8.11

a
 82.43±4.12 

A
 

Means bearing different superscripts within a row (a, b...) vary significantly (p ≤ 0.05) 

Group I: Ketofol 

Group II: Propofol 

 

This increase in heart rate could be due to 

increased sympathetic activation associated 

with the loss of consciousness or a 

compensatory response to decreased arterial 

blood pressure caused by arterial 

vasodilatation (Muir and Gadawski 1998, 

Kumar et al., 2014).  

 

Significant decrease in heart rate was noticed 

in dogs anaesthetized with propofol. This 

might be due to the fact that, fentanyl 

increases parasympathetic tone and leads to 

vagally mediated bradycardia with minimal 

effects in myocardial contractibility. 

However, these negative chronotropic effects 

depend on dose and speed of administration 

(Huges and Nolan 1999, Gilbert et al., 2003 

and Yamashita et al., 2004). 

 

Decrease in SpO2 was seen in animals of both 

groups throughout the period of observation. 

This decrease was significant after 10 minutes 

of drug administration in both groups, which 

might be due to a certain degree of respiratory 

depression by the anaesthetics (Kushwaha et 

al., 2012 and Taboada and Leece 2014). 

 

Electrocardiographic findings in this study 

showed that ketofol induced tachycardia in 

dogs with increased amplitude of QRS 

complex. However, dogs with propofol 

anaesthesia showed normal heart rate with 
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increased amplitude of QRS complex. 

Increased QRS complex in both groups in our 

study, indicated delayed ventricular 

depolarization as reported by Pereira et al., 

(2001). 

 

In our study, haemoglobin and packed cell 

volume decreased significantly in both groups 

during post anaesthetic period. Pooling of 

circulatory blood cells in the spleen or other 

reservoirs secondary to decreased sympathetic 

activity explained the decrease in 

haemoglobin and packed cell volume. The 

decrease in haemoglobin and packed cell 

volume during the period of anaesthesia or 

sedation might be due to shifting of fluid from 

extravascular compartment to intravascular 

compartment in order to maintain normal 

cardiac output in animals. The decreased 

haemoglobin and packed cell volume was 

reported after administration of propofol in 

dogs (Sear et al., 1985 and Gill et al., 1996), 

 

A non-significant increase in AST, ALT and 

ALP was noticed in both groups throughout 

the period of observation, but this increase 

was within normal physiological limit which 

indicated the possibility of pathological 

changes in the liver could therefore, be ruled 

out. It corroborates with the findings of Bayan 

et al., 2002 following administration of 

propofol in dogs. 

 

Propofol (2,6-di-iso propylphenol) is a lipid 

soluble sedative agent with a little or no 

amnestic or analgesic potential. It is widely 

employed emergency department sedation 

due to the dense sedation provided, rapidity of 

onset and reliable recovery time with little, if 

any residual sedation. Potential side effects 

are hypotension and respiratory depression 

with hypoxaemia which is dose-related. 

 

Ketamine is a dissociative anaesthetic 

provides sedation and analgesia. Although a 

direct myocardial depressant, the clinical 

effects of ketamine are a rise in blood 

pressure, and heart rate due to its 

sympathomimetic action. Ketamine provides 

profound analgesia and compares favourably 

to traditional opiates. 

 

Because both agents possess significant 

advantages and disadvantages, attempts to 

combine and therefore offset these side 

effects is an attractive option. A combination 

of a lower dose of each agent should result in 

a decreased incidence of unwanted side 

effects. Our study suggests that compared to 

propofol, ketofol, a combination of ketamine 

and propofol in a single syringe to be easy to 

use and offers excellent procedural sedation 

and analgesia, a more haemodynamically 

stable experience due to the sympathomimetic 

action of ketamine offsetting the propofol 

effects and the ability to use significantly 

lower doses of propofol. 

 

Hence it is concluded that the combination of 

ketamine and propofol (Ketofol) with 

atropine, diazepam and fentanyl 

premedication, provides an attractive 

combination for procedural sedation and 

analgesia in dogs. Ketofol results in less 

hypotension, a better quality sedation and 

better patient comfort and safety with rapid 

and smooth recovery and therefore, be 

recommended for anaesthesia in dogs. 
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