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ABSTRACT 

The study determined the anaesthetic and physiological effects of Acepromazine-Butorphanol-Propofol (ABP-combination) and 
propofol alone (PRO alone) in dogs. Ten clinically healthy dogs were randomly assigned to two groups to evaluate the anaesthetic 
and physiological effects following ABP-combination and PRO-alone anaesthesia administered intravenously (iv). Acepromazine 
at 0.02mg/kg and Butorphanol at 0.05mg/kg iv were used to premedicate the dogs and Propofol at 4mg/kg for induction five 
minutes after premedication in ABP-combination group while Propofol alone at 6mg/kg for total intravenous anaesthesia (TIVA) 
induction without premedication. Onset of anaesthesia, duration of anaesthesia time to standing, onset and duration of analgesia 
and duration of intubation were measured, whereas temperature, heart rate and respiratory rates were measured before induction 
of anaesthesia and at five minutes interval during anaesthesia. All the anaesthetic indices were significantly (p<0.05) different 
between groups while onset and duration of analgesia was recorded in ABP group only. Significantly (p<0.05) longer duration 
of anaesthesia was produced by ABP-combination compared with PRO-alone. Time to standing were significantly different 
(p<0.05) between the two treatments. The onset and duration of analgesia was 5.0±2.0 and 33.6±3.2 min. following ABP-
combination but no analgesia recorded with PRO-alone. There was significant decrease (p<0.05) in rectal temperature and 
respiratory rate from the baseline in ABP-combination group but not significant in PRO-alone group. There was significant 
(p<0.05) difference in heart rates between groups. ABP-combination TIVA provided longer duration of anaesthesia and analgesia 
with minimal effects on vital parameters. The dogs recovered from the anaesthesia uneventfully. The ABP-combination can be 
evaluated for clinical procedures in dog.  
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INTRODUCTION 

Anaesthesia as a state of induced temporary loss of sensation 
manifesting as a controlled/ reversible unconsciousness, 
analgesia, and muscle relaxation, with minimal adverse 
effects (Thurmon and Short, 2007), is a basic and an 
indispensable prerequisite for most surgical procedures in 
both human and animals to enhance accuracy during surgical 
and medical procedures, diagnostic examinations and 
maximise personal safety (Yamashita et al., 2006; Branson, 
2007; Mohammed et al., 2009; Elks, 2014). The use of 
intravenous anaesthetics in veterinary practice over the years 
has become popular and an acceptable way of achieving ideal 
surgical anaesthesia, especially with the availability of 
propofol which has rapid action, redistribution and clearance, 
making it possible to induce and maintain adequate depth of 
general anaesthesia therefore allowing prolonged smooth 
anaesthesia and efficacy of surgical procedure (Cicek et al., 
2005; Umar et al., 2006; Yamashita et al., 2006; Umar et al., 
2007). Total Intravenous Anaesthesia (TIVA) therefore 

allows for the continuous administration of anaesthetic agents 
solely by intravenous routes for inducing and maintaining 
anaesthesia (Cicek et al., 2005; Umar et al., 2007; Morton and 
Hall, 2012), usually aimed to achieve balanced anaesthesia by 
combining drugs with analgesic, muscle relaxant and 
sedatives properties, which are rarely provided by single 
anaesthetic drug (Branson, 2007; Matthews, 2007; Umar et 
al., 2007; Morton and Hall 2012). Appropriate selection of 
premedications in TIVA tend to improve intraoperative 
cardiovascular stability; perioperative analgesia and quality of 
recovery since the dosage of drugs used to produce general 
anaesthesia are often reduced (Radney and Smith, 2018; 
Waelbers et al. 2009). Continuous research to find suitable 
drugs, drug combinations and techniques to meet changing 
demands of advance diagnostic and therapeutic modalities 
necessitated the selection of propofol (phenolic anaesthetic), 
acepromazine (phenothiazine tranquilizer) and butorphanol 
(morphine-type synthetic agonist–antagonist opioid 
analgesic) administered via total intravenous anaesthesia 
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(TIVA) route to achieve balanced anaesthesia in this study. 
Furthermore, combination of these agents (acepromazine and 
butorphanol) has been demonstrated in dogs as premedication 
intramuscularly, while propofol for induction intravenously 
(Bufalari et al., 1997; Bolaji-Alabi and Adeniji, 2018). Due to 
paucity of information and clinical use regarding Propofol 
alone and the acepromazine-butorphanol-propofol (ABP) 
combination for anaesthesia in dogs in Nigeria necessitated 
the search for ultra-fast balanced anaesthesia with smooth 
onset of action, longer duration of anaesthesia, smooth 
recovery with minimal adverse effect on cardiopulmonary 
system. The study was aimed to evaluate the effect of ABP 
combination and Propofol alone TIVA on anaesthetic indices 
and physiological variables in dogs. 

METHODOLOGY 

Experimental Animals  

Ten healthy dogs with means ± Standard deviation (SD) body 
weight of 15.5 ± 1.96 kg and age 1.59 ± 0.77 years old were 
used for the study. The dogs were kept at the kennels of the 
Department of Veterinary Surgery and Radiology, University 
of Maiduguri two weeks to acclimatise to the environment and 
ascertained to be healthy based on physical and laboratory 
evaluations. The dogs were randomly assigned to two groups; 
Acepromazine-butorphanol-propofol (ABP) combination 
group and Propofol (PRO) alone groups using a random 
sampling technique (RST). The animals were fasted of food 
for 12 hours but not water prior to each experiment. 

Experimental Drugs 

The drugs used for the study were: Acepromazine 
(Neurotranq® 10mg/ml Virbac, RSA Pty. Ltd. South Africa), 
Butorphanol (Dolorex® 10mg/ml Intervet SA Pty. Ltd. South 
Africa) and Propofol (Propofol® 1% Frensenius Kabi SA Pty. 
Ltd. South Africa). 

The two treatment groups that the dogs were assigned consist 
of: Acepromazine-Butorphanol-Propofol (ABP) combination 
and Propofol-alone (PRO). The dosages for ABP combination 
and PRO were based on experimental trials and literature 
reviewed. Animals assigned to ABP group, were 
premedicated with acepromazine (0.02mg/kg iv) and 
butorphanol (0.05mg/kg iv). The calculated doses of the two 
drugs for premedication were drawn from their separate vials 
using insulin syringes and mixed in a single 5ml syringe; 
water for injection was then added to make up to 1ml of the 
mixture before iv injection via cannula placed in the cephalic 
vein. An intravenous fluid (5% dextrose saline by Unique 
Pharmaceuticals Ltd, Sango Ota Nigeria) was administered at 
5ml/10kg through the cannula. Five minutes later, anaesthesia 
was induced with propofol (4mg/kg) through the cannula. 
Blood samples were collected through the cannula before 
premedication and during the anaesthesia. Dogs assigned to 
PRO-alone group were not premedicated but anaesthesia was 
induced using propofol (6mg/kg) through the cannula placed 
in the cephalic vein. An intravenous fluid (5% dextrose saline) 
was started at 5ml/10kg. 

Following the induction of anaesthesia, each dog was 
intubated via orotracheal intubation and extubation was done 
once swallowing reflex returns in the dogs. 

 

 

Measurement of Parameters 

Anaesthetic indices (onset of anaesthesia, duration of 
anaesthesia and time to standing) were measured as described 
by Adetunji et al., (2002). The physiological variables were 
measured before the injection of the drugs for baseline values 
and were repeated at intervals during and after anaesthesia. 
Analgesia (onset and duration of analgesia) was assessed after 
premedication and during anaesthesia by using haemostatic 
clamp on the skin of the flank and the distal part of the hind-
limb at intervals. Positive response to haemostatic clamp was 
defined by a gross movement of the head or leg withdrawal.  

Physiological Parameters 

Physiological parameters (heart rate, respiratory rate and 
rectal temperature), were measured before the anaesthesia and 
then at 5 minutes interval in both groups during anaesthesia. 

Heart rate (beats/minute) was measured using a stethoscope 
placed between the 2nd – 5th left intercostal spaces and the 
heart beats counted for 1 minute. Respiratory rate (breathes/ 
minute) was measured by visual observation of the thoraco-
abdominal movement for 1 minute. Rectal temperature (oC)   
was measured using a digital thermometer placed in the 
rectum touching rectal mucosa for 1 minute. 

Data Analyses 

Data obtained are expressed as Mean ± Standard Deviation 
(SD) using One Way Repeated Measure Analysis of Variance 
(ANOVA) to analyse data within groups and an Independent 
Sample T-test to analyse data between groups. Dunnett’s 
Multiple Comparison Test was carried out to determine level 
of significance and analyses were considered significant at 
p<0.05. IBM SPSS software version 20.0 was used. 

RESULTS 

The onset of anaesthesia recorded for ABP-combination was 
24.0±0.1 seconds, while for PRO-alone was 27.0±1.0 
seconds. The onset of anaesthesia was not significantly 
(p>0.05) different between the two treatments (Table 1). The 
duration of anaesthesia for ABP-combination was 30.0±5.8 
minutes while that of PRO-alone was 13.6±4.8 minutes. The 
duration of anaesthesia between the two treatments was 
significantly (p<0.05) longer with ABP-combination (Table 
1). Time to standing recorded for ABP-combination was 
31.8±6.9 minutes while that of PRO-alone was 16.0±6.8 
minutes. There was a significant (p<0.05) difference between 
the two treatments (Table 1). The onset of analgesia using 
ABP-combination was 5.0±2.0 minutes while the duration of 
analgesia was 33.6±3.2 minutes. There was no analgesia 
observed with PRO-alone (Table 1). Duration of intubation 
observed in this study differ significantly (p<0.05) between 
the two groups (Table 1). It was 15.2±7.7 minutes for ABP-
combination and 9.0±6.4 minutes for PRO-alone.  

Physiological Variables 

There was no significant (p>0.05) difference in heart rates 
compared with the baseline values using ABP-combination 
and PRO-alone (Table 2). However, the ABP-combination 
produced increased heart rate compared with PRO-alone. The 
effects of ABP-combination and PRO-alone on respiratory 
rate did not show any significant (p>0.05) difference between 
the two treatments during anaesthesia (Table 2). PRO-alone 
recorded non-significant (p>0.05) decrease of 25.8±9.7 and 
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21.8±5.4 at 5 minutes and 10 minutes respectively from 
baseline while ABP-combination recorded 24.8±6.5 and 
22.8±8.6 at 5 minutes and 10 minutes respectively (Table 2). 
There was significant (p<0.05) decrease in respiratory rates 
from the baseline to 30 minutes during anaesthesia following 
ABP-combination (Table 2). Significant (p<0.05) decrease in 

the rectal temperature was recorded from the baseline to 5 
minutes and 25 minutes following the ABP treatment. PRO-
alone treatment has no significant effect on temperature 
(Table 2). The effects of the two treatments on rectal 
temperature did not show any significant (p>0.05) difference 
between the groups during anaesthesia (Table 2).  

 
Table 1:  Anaesthetic indices following administration of Acepromazine (0.02mg/kg) - Butorphanol (0.05mg/kg) - Propofol 
(4mg/kg) combination and Propofol (6mg/kg) -Alone TIVA in Dogs 

Anaesthetic Indices ABP-Combination PRO-Alone 
Onset of Anaesthesia (seconds) 24.0±0.1a 27.0±0.1a 
Duration of Anaesthesia (minutes) 30.0±5.8a 13.6±4.8b 
Time to Standing (minutes) 31.8±6.9a 16.0±6.8b 
Onset of Analgesia (minutes) 5.0±2.6 No analgesia 
Duration of Analgesia (minutes) 33.6±3.2 No analgesia 
Duration of Intubation (minutes) 15.2±7.7a 9.0±6.4b 

Values with different superscript within (abcd) a row are significantly different (p<0.05) 
 
Table 2: Effect of Acepromazine (0.02mg/kg) - Butorphanol (0.05mg/kg) - Propofol and Propofol (6mg/kg) –Alone TIVA 
on Physiological variables 

Time 
interval 
(minute) 

Temperature 
(oC) ABP 

    PRO           Heart  
  (beats/minute) 
        ABP 

   PRO    Respiratory rate 
(breathes/minute) 
          ABP 

    PRO 

Baseline 38.4±0.2a 38.7±0.6    85.2±15.9 84.6±11.2     21.4±6.4ab 26.6±10.9 
5 38.2±0.1ab 38.3±0.6    92.4±1.0w 85.8±20.9x     24.8±6.5a 25.8±9.7 
10 37.9±0.2bc 38.2±0.5    90.4±17.4w 86.2±21.6x     22.8±8.6ab 21.8±5.4 
15 37.7±0.4cd NR    87.6±16.7 NR     16.4±3.3bc NR 
20 37.5±0.3cd NR    77.0±15.2 NR     13.6±3.7c NR 
25 37.4±0.5d NR    79.0±15.3 NR     13.4±5.2c NR 
30 37.5±0.5cd NR    84.2±5.3 NR     16.8±5.4bc NR 
Values with different superscript (abcd) within columns are significantly different (p<0.05) Values within row bearing 
different superscript (wxyz) are significantly different (p<0.05). Key: NR = Not recorded 
 
DISCUSSION 
The rapid onset of anaesthesia was recorded in both groups 
however; it was not significantly different between the two 
treatments. The rapid onset of action recorded in this study is 
similar to reports of previous studies that reported onset of 
anaesthesia with propofol to be between 15 – 30 second 
irrespective of dose and species of animal (Hall et al., 2001; 
Merik, 2004; Umar et al., 2006). The rapid onset of action 
recorded in this study was faster than the findings of Bolaji-
Alabi and Adetunji (2018), who reported 4.3±0.2 minutes to 
onset.  
The longer duration of anaesthesia recorded with ABP-
combination is similar to the report of Bufalari et al. (1997); 
Bolaji-Alabi and Adetunji (2018), who reported longer 
duration of anaesthesia with propofol induction in dogs 
premedicated with acepromazine and butorphanol.  The 
shorter duration of anaesthesia recorded with Propofol alone 
is similar with the reports of Umar et al., (2006); Bolaji-Alabi 
and Adetunji (2018) who reported short duration of 
anaesthesia in horses and dogs respectively. The differences 
in the duration of anaesthesia between the treatments is 
attributable to the addition of acepromazine and butorphanol 
as reported by Umar et al., (2006); Bolaji-Alabi and Adetunji 
(2018), that combining propofol with analgesics or sedative 
produces an adequate depth and quality of anaesthesia. 

The time to standing of the dogs following anaesthesia 
revealed that dogs in PRO-alone group recovered smoothly, 
uneventful and much earlier from anaesthesia than dogs from 
ABP-combination group, which agree with reports of Bolaji-
Alabi and Adetunji (2018) who reported that propofol is an 

ultra-short acting anaesthetic with smooth and fast recovery 
but when combined with other anaesthetic agents, could 
delay recovery from the anaesthesia. The longer time to 
standing recorded is similar to findings of Bufalari et al. 
(1997), who reported a longer time to standing with propofol 
induction in dogs premedicated with acepromazine and 
butorphanol. The findings vary with the report of Bolaji-
Alabi and Adetunji (2018), who reported 7.8±2.6 minutes 
following acepromazine-butorphanol and propofol 
anaesthesia in dogs. Therefore, the long time to standing 
recorded with ABP-combination in this study could be 
attributed to the doses of the preanaesthetic medications 
(acepromazine and butorphanol in the combination), 
independent of propofol administration which affects 
recovery characteristics as reported by Radney and Smith, 
(2018); Emmanuella et al., (2020); Salla et al. (2013).  

The onset of analgesia (5.0±2.6 minutes) obtained in this 
study can be attributed to presence of butorphanol and 
acepromazine in the combination as reported by Morton and 
Hall (2012) who stated that onset of analgesia is between 3 – 
5 minutes and 5–7 minutes for acepromazine and butorphanol 
respectively in dogs following i.v injection. The duration of 
analgesia of 33.6±3.2 minutes recorded in this study differs 
with reports of Bolaji-Alabi and Adetunji (2018) who 
reported 124±1.4 minutes duration of analgesia following the 
use of acepromazine (0.03mg/kg), butorphanol (0.4mg/kg) 
and propofol (2mg/kg). The variation in the duration of 
analgesia with acepromazine and butorphanol premedication 
is dose dependent, according to Morton and Hall (2012); 
Stephanie et al. (2022); Bolaji-Alabi and Adetunji (2018), 
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which can last up to 4 hours in dogs. The duration of 
analgesia recorded is similar to the moderate degree of 
analgesia reported by Emmanuella et al. (2020). The lack of 
analgesia recorded with PRO-alone agrees with the reports of 
Tsai et al. (2007) and Morton and Hall (2012), who stated 
that propofol lacks analgesic properties. The differences in 
duration of intubation recorded between the treatments could 
be attributed to the presence of premedication in the ABP 
group as reported by Smith et al. (1993); Salla et al. (2013); 
Bolaji-Alabi and Adetunji (2018); Radney and Smith, (2018); 
Emmanuella et al. (2020). Stephanie et al. (2022); that the 
recovery characteristics usually varies with preanaesthetic 
medication, independent of propofol administration.  

Effects on Physiological Variables 
The significant (p<0.05) decrease from baseline in rectal 
temperature in ABP-combination group can be attributed to 
thermoregulatory activities of acepromazine in the 
combination (Forney, 2017). The findings of this study is 
similar to the reports of Bolaji-Alabi and Adetunji (2018), 
who recorded 37.5±0.3oC following the use of acepromazine-
butorphanol-propofol anaesthesia in dogs. The non-changes 
in the rectal temperature in Propofol group agrees with the 
reports of Morton and Hall (2012); who stated that effect of 
propofol on body temperature is dose dependent. Therefore, 
the non-changes in the rectal temperature could be attributed 
to dose of propofol used in this study. 
The non-variation in heart rate within the groups is similar to 
the findings of Bufalari et al. (1997) who reported no 
significant decrease in heart rate in dogs.   Bolaji-Alabiand 
Adetunji (2018), reported significant (p<0.05) increase in 
heart rate in dogs following acepromazine-butorphanol-
propofol anaesthesia over a period of 120minutes, which is at 
variance with the findings of this study. The non-decrease in 
heart rate in Propofol alone group is at variance also with the 
findings of Cattai, (2018) who reported a significant (p<0.05) 
increase in heart rate in dogs following propofol induction. 
The non-significant changes in heart recorded in this study 
can be attributed to the use of appropriate doses for all the 
drug treatments, as changes in heart rate are often associated 
to overdose of either acepromazine or propofol (Merik, 2004; 
Bolaji-Alabi and Adetunji, 2018; Emmanuella et al., 2020; 
Stephanie et al., 2022). The significant (p<0.05) difference in 
heart rates between ABP combination and Propofol alone 
groups is similar with the report of Dzikiti et al. (2009) who 
reported changes in heart rates between propofol and 
combination of acepromazine – butorphanol on propofol 
anaesthesia. 

The significant (p<0.05) decrease in respiratory rate with 
ABP-combination from baseline after initial increase is 
similar with findings of Bufalari et al. (1997); Stephanie et 
al., (2022) who reported significant decreases in respiratoty 
rate with apnoea, following propofol induction in dogs 
premedicated with acepromazine and butorphanol. The 
fluctuation in respiratory rate with ABP-combination is 
similar to report of a previous study by Anandmay et al. 
(2012); Emmanuella et al. 2020. Stephanie et al. 2022), who 
reported a significant (p<0.05) decrease in respiratory rate 
after propofol, butorphanol and buprenorphine anaesthesia. 
The non-significant decrease in respiration recorded in 
Propofol alone group is similar with the report of Dzikiti et 
al. (2009) who reported no significant decrease in respiratory 
rate in goats. The significant (p<0.05) changes in respiratory 

rate obtained in ABP combination group is at variance with 
report of Dzikiti et al., (2009) who reported no significant 
changes in respiratory rate following acepromazine and 
butorphanol on propofol anaesthesia in goats. The decrease 
in respiratory rate recorded in this study can be attributed to 
cardiopulmonary effects of acepromazine and butorphanol on 
propofol anaesthesia and may also be due to species 
difference (Umar et al., 2006; Dzikiti et al., 2009).  
Conclusion 

This study has shown that ABP-combination TIVA provides 
balanced anaesthesia with longer duration of anaesthesia that 
lasted for 30.0±5.8 minutes and analgesia of 33.6±3.2 
minutes, whereas, Propofol alone produced a shorter duration 
of anaesthesia that lasted 13.6±4.8 minutes with no analgesia. 
Both ABP combination and Propofol alone recorded fast 
onset of anaesthesia with minimal effects on physiological 
parameters and the dogs recovered uneventfully from 
anaesthesia. The ABP combination therefore, can be used for 
clinical and surgical trials following the quality of 
anaesthesia it produced. 
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