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ABSTRACT  
Ventral midline laparotomy surgery in dogs is regarded as a painful surgery with higher pain score and lower nociceptive 

threshold. This study evaluated the comparative effects of preoperative tramadol or pentazocine administration in dogs 

undergoing ventral midline laparotomy surgical procedures. Ten bitches were randomly allocated into two groups containing 5 

dogs each. The bitches in each group were made to undergo either gastrotomy or ovriohysterectomy surgery. Group 1 received 

intarmuscular injection of 2mg/kg Pentazocine while group 2 received 2mg/kg Tramadol HCl intramuscularly 15 minutes 

before premedication with Xylazine (1mg/kg IM) and atropine (0.04mg/kg IM) while anaesthetic induction was achieved with 

intravenous administration of Ketamine (10mg/kg) and Diazepam (0.25mg/kg). Cardiopulmonary and anaesthetic parameters 

were monitored for 90 minutes while antinociception was also assessed by pedal withdrawal reflex. Data between the two 

groups were compared using independent sample T-test and values of P ≤ 0.05 were considered significant. The quality of 

anaesthesia was better in the tramadol group with longer duration of antinociception (48.00±5.08minutes) compared to the 

pentazocine group (40.20±5.17minutes) which is not statistically significant (p>0.05). The TSD was significantly longer in the 

tramadol group (33.80±10.71min) compared to the pentazocine group (7.00±4.36min). The anaesthetic parameters did not 

differ significantly (p>0.05) between the pentazocine and tramadol group. There was no significant effect of anaesthesia on the 

cardiopulmonary parameters measured in both groups. Even though tramadol provide longer duration of antinociception, 

pentazocine is an alternative replacement in dogs undergoing laparotomy especially in developing countries where there is 

limited access to tramadol. 
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INTRODUCTION 

Ventral midline laparotomy surgery is a painful surgery with 

higher pain score and lower nociceptive threshold when 

compared with pinhole laparoscopic surgery in dogs 

(Vasiljević et al., 2015; Coutinho et al., 2018). This thus 

underscore the importance of preemptive analgesia when 

carrying out such procedure in dogs. The use of analgesics to 

control surgical pain and its complications as well as 

improve animal welfare is an essential perioperative pain 

management protocol in dogs (Nazifi et al., 2019; 

Hernández-Avalos et al., 2021). A drug induced state of 

unconsciousness, amnesia, immobility, and antinociception 

is regarded as a state of general anaesthesia (Brown et al., 

2018; Cividjian et al., 2017). There is continuous nociceptive 

signaling during general anaesthesia with a negative 

physiologic consequence as well as higher arousal risk 

(Shanthanna et al., 2021). Reports have shown that there is a 

strong connection between nociceptive and arousal pathways 

such that administration of anti-nociceptive agents decreases 

arousal (Egan &Svensen, 2018). Nociception and initiation 

of central nervous system sensitization during surgery are 

usually prevented by inclusion of preemptive analgesia in the 

anaesthetic protocol and administered during perioperative 

phase before induction of noxious stimulus (Kissin, 2000). 

This therefore alleviates the response to future nociception 

resulting in painless stimulus throughout surgery, enhances 

anaesthetic quality as well as lower postoperative pain (Dilip 

et al., 2019; Haffner et al., 2019). 

Multimodal analgesics is very key to surgical pain 

management and quality of anaesthesia (McEvoy et al., 

2017; Dunkman & Manning, 2018; Kaye et al., 2019). 

Analgesia during surgery requires multimodal approach 

mailto:iskiiloyenekan@gmail.com


Oyenekan et al.  2024                                          Journal of Sustainable Veterinary & Allied Sciences Vol 6 Issue 4 

230 
 

using combination of different analgesic drugs of varying 

mechanism of action (Domínguez-Oliva et al., 2021; Hyland 

et al., 2021). Ketamine as an adjunt to opoid in pain 

management has been reported to improve analgesia (Hyland 

et al., 2021, Edwards et al., 2019). Xylazine, an alpha-2 

aderenagic agonist provides central analgesia without 

significant depression of respiratory apparatus making it 

essential for quality anaesthesia and analgesia (Hyland et al., 

2021). 

Opioids are essential component of perioperative care where 

they provide antinociception and decrease arousal thereby 

improving animal recovery and alleviate post-surgical pain 

(Brown et al., 2018; Egan, 2019; Alexander et al., 2019). 

Tramadol is an atypical opioid that modifies the descending 

noradrenergic and serotonergic pathways while having a 

weak effect on μ-receptors (Vadivelu et al., 2017). 

Conversely, pentazocine is an opioid partial agonist-

antagonist that produces a potent analgesic effect through 

acting as a strong or weak antagonist at the µ receptor and as 

an agonist or partial agonist at the k receptor (Sadafule & 

Karhade, 2018).  

Tramadol has been reported as an effective preemptive 

analgesic (Xuan et al., 2022). However, co-administration of 

tramadol with other analgesics offers a better analgesia than 

tramadol monotherapy (KuKanich, 2019; Domínguez-Oliva 

et al., 2021). Ajadi et al. (2009) reported that tramadol 

improved the quality of anaesthesia by increasing the 

duration of antinociception without increasing the duration 

of anaesthesia when co-administered with ketamine in pigs. 

These synergistic effects of ketamine and xylazine in 

enhancing the analgesic properties of tramadol have also 

been reported (Maksimović & Lutvikadić, 2021). Donatia et 

al. (2021) reported meta analysis evaluated comparative 

effect of tramadol combination with other opoids in 

perioperative or postoperative pain management without any 

mention of pentazocine. This study therefore evaluated the 

comparative effect of preemptive tramadol and pentazocine 

administration as preemptive analgesics on quality of 

anaesthesia in dogs undergoing ventral midline laparotomy 

surgical procedures. 

MATERIALS AND METHODS 

EXPERIMENTAL ANIMALS 

Ten apparently healthy adult female Nigerian indigenous 

dogs weighing between 9kg-11kg were randomly allocated 

to two experimental groups of 5 bitches each. Following 

standard surgical procedure and techniques, all the dogs in 

group 1 and 2 either underwent gastrotomy or 

ovariohysterectomy. This research was approved 

(FUNAAB/COLVET/CREC/2023/10/05) by the Research 

and Ethics Committee of the college of veterinary medicine, 

Federal University of Agriculture, Abeokuta Ogun State. 

EXPERIMENTAL DESIGN 

Group 1 (PEN) received 2mg/kg pentazocine HCl while 

group 2 (TRAM) was administered with 2mg/kg Tramadol 

HCl intramuscularly fifteen minutes before administration of 

premedicants. Both groups were premedicated with 

0.04mg/kg atropine sulphate intramuscularly and 1mg/kg 2% 

Xylazine hydrochloride (Xylased, Bioveta, Ivanovice, Czech 

Republic). About 7-10minutes after administration of 

premedicants, general anaesthesia was induced in both 

groups with 0.25 mg/kg of 1% diazepam (Bleorpam, Norris 

Medicine Ltd, Gujarat India) and 10 mg/kg of 5% ketamine 

(Ketamine hydrochloride, Rotexmedica, Trittau, Germany) 

intramuscularly. The anaesthetic agents in each group were 

injected simultaneously. Linear infiltration of 5mls of 2% 

Lidocaine hydrochloride (Labcalin® Laborate 

Pharmaceutical, India) was done to achieve incisional 

analgesia. Anaesthesia was maintained in both groups with 

half initial dose of induction agent as intravenous bolus 

PHYSIOLOGICAL PARAMETERS 

Baseline readings of heart rates (HR), Rectal Temperatures 

(RT) and respiratory rates (RR) of dogs were obtained at 0 

minute before anaesthetic induction. The parameters were 

measured at 10, 20, 30, 40, 50, 60, 70, 80 and 90 minutes 

post anaesthetic induction. Pulse rate, respiratory rate and 

rectal temperature were determined using digital palpation, 

abdominal excursion and clinical thermometer respectively. 

ANAESTHETIC PARAMETERS 

The following anaesthetic parameters were determined 

following standard procedure 

Onset of immobilization (OI): Duration between time of 

administration of premedicant to loss of wrighting reflex 

Onset of anaesthesia (OA): Duration between time of 

administration of induction agent to loss of pedal withdrawal 

reflex 

Duration of antinociception: Duration from complete loss of 

pedal withdrawal reflex to complete return of pedal 

withdrawal reflex. 

Time to return of pedal reflex (TRPR): Time from end of 

anaesthetic drug administration to the animal gaining pedal 

withdrawal reflex 

Time to sternal: time from return of pedal reflex to balance 

on sternal recumbency 

Time to standing: Time from animal balancing on sternal 

recumbency to the animal going on standing posture. 

Number of maintenance boluses: Total number of 

intravenous boluses administered    

DATA ANALYSIS 

All data were expressed as Mean ± Standard deviation. The 

cardiopulmonary and anesthetic data were compared 

between the groups using independent sample T-test on 

SPSS (Statistics Package for the Social Sciences, version 25; 
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SPSS Inc., Chicago, IL, USA). Values of P ≤ 0.05 were 

considered significant. 

RESULTS 

PHYSISOLOGICAL PARAMETERS 

Gastrotomy and ovariohysterectomy was successfully done 

in all dogs in group 1 and 2 and they all had a smooth 

recovery from anesthesia. The rectal temperature (Fig I) was 

significantly higher (P<0.05) in the tramadol group 

compared to the pentazocine group. In the pentazocine group 

the rectal temperature decrease non-significantly (p>0.05) 

from baseline throughout the duration of anesthesia. 

However, in the tramadol group, the rectal temperature 

decreases from the baseline to 30minutes into anesthesia and 

then increase gradually till the end of the anesthesia. From 

60 minutes post anaesthetic induction, the rectal temperature 

increased significantly (P<0.05) till the end of the 

anaesthesia in the tramadol group compared to pentazocine 

group. Throughout the procedure, there was no significant 

difference (P>0.05) in the pulse rate (Fig II) between the two 

groups. However, the pulse rate in the pentazocine group 

was higher than tramadol group and increased or decreased 

haphazardly in both group throughout the anaesthetic period. 

The respiratory rate (Fig III) was higher in the tramadol 

group compared to the pentazocine although not significant 

(p>0.05). However, there was statistically significant 

difference between the initial respiratory rate of tramadol 

group compared to the pentazocine group. 

ANAESTHETIC PARAMTERS  

 As shown in Table I, the meantime of standing was 

significantly higher (p<0.05) in the tramadol 

(33.80±10.71min) than in the pentazocine group 

(7.00±4.36min). However, there was no statistically 

significant (P > 0.05) difference in 

the other anaesthetic parameters 

between tramadol and pentazocine 

group. The mean onset of 

immobilization was shorter in 

tramadol group (5.20±2.86min) 

compared to pentazocine group 

(8.00±4.12min) and duration of 

antinociception was longer in 

tramadol group (48.00±5.08min) 

compared to pentazocine group 

(40.20±5.17min) while onset of 

anaesthesia, time to return of pedal 

withdrawal reflex and time to 

sternal was longer in tramadol 

group (22.40±16.53min, 

11.40±16.13min, 25.80±14.52min) 

compared to pentazocine group 

(19.00±2.00min, 10.60±8.73min, 

18.20±10.62min). The animals in tramadol groups 

(3.40±1.95) received less amount of maintenance bolus 

compared to the pentazocine group (4.20±2.17). 

DISCUSSION 

The administration of preemptive analgesia with either 

tramadol or pentazocine prior to premedication with 

xylazine-atropine and induction of anaesthesia with 

ketamine-diazepam combination in this study provided  

quality of anesthesia, good duration of analgesia as well as 

smooth recovery without untoward side effects on the 

cardiopulmonary indices of all the dogs that underwent 

ventral midline laparotomy surgery (ovariohysterectomy or 

gastrotomy). Surgical patients are believed to suffer less to 

no pain during general anesthesia but nociceptive signals that 

are continually generated during the procedure predispose 

the patient to higher risk of awareness, short anaesthetic and 

analgesic duration (Shanthanna et al., 2021). The addition of 

a preemptive analgesia in anaesthetic protocol prior to 

surgery has been reported to help alleviate these risks, 

thereby enhancing anaesthetic and analgesic qualities (Xuan 

et al., 2022; Kissin, 2000).   

Pedal withdrawal reflex, a form withdrawal response due to 

artery forcep applied at the interdigital space to assess 

presence or absence of obnoxious stimulus and depth of 

anaesthesia is commonly used in surgery and has been used 

in several species of animals including rabbit (Murison 

2008), pig (Ajadi et al., 2009) and dogs (Khojasteh & Vesal, 

2023). In this study, the pedal withdrawal response was 

absent in both groups after induction of anaesthesia and 

throughout the duration of anaesthesia. This is probably due 

to the inclusion of tramadol or pentazocine in anaesthetic 

protocol of both groups which have 3-6hours of duration of   

TABLE I: The Mean ± SD of anaesthetic parameters recorded from Pentazocine 

or tramadol premedicated dogs undergoing surgical procedures. 

Anaesthetic variables Group Mean±SD P-value 

Onset of immobilization (Min) PEN 8.00±4.12 0.252 

TRAM 5.20±2.86 

Onset of anaesthesia (Min) PEN 19.00±2.00 0.671 

TRAM 22.40±16.53 

 Duration of antinociception (Min) PEN 40.20±5.17 0.183 

TRAM 48.00±5.08 

Time to return of pedal reflex (Min) PEN 10.60±8.73 0.925 

TRAM 11.40±16.13 

Time to sternal (Min) PEN 18.20±10.62 0.375 

TRAM 25.80±14.52 

Time to standing (Min) PEN 7.00±4.36 0.001* 

TRAM 33.80±10.71 

Number of maintenance boluses PEN 4.20±2.17 0.557 

TRAM 3.40±1.95 

*Value is significant at p<0.05 
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Figure II: The Mean±SD of pulse rate obtained following pentazocine (PEN) or tramadol (TRAM) 

premedication in dogs undergoing surgical procedure 

 

Figure I: The Mean±SD of rectal temperature obtained following pentazocine (PEN) or tramadol (TRAM) 

premedication in dogs undergoing surgical procedure. *Indicates statistically significant at p<0.05 
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analgesia (Donatia et al., 2021) thereby resulting in lower 

nociceptive threshold within the surgery period. Previous report has 

shown that inclusion of opoid such as tramadol improve efficacy of 

anaesthesia and analgesia in animals (Ajadi et al., 2009). 

However, tramadol produces an insifgnificantly 

(p>0.05) longer duration of antinociception 

compared to pentazocine. This was further stressed 

by the fact that animals in pentazocine group  
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required higher amount of maintenance bolus compared to 

tramadol group. Even though both tramadol and pentazocine 

have similar time of return of pedal withdrawal reflex. 

However, the overall duration of anaesthesia and analgesia is 

longer in tramadol group than the pentazocine group.  

Moreover, tramadol has been reported to have higher 

analgesic and antinociceptive effects than pentazocine in 

dogs undergoing ovariohysterectomy (Chaithra et al., 2022; 

Chaithra et al., 2024) and in human (Bano et al., 2021). 

Some studies have reported that combination of ketamine-

xylazine-and tramadol give the tramadol a superior analgesic 

effect seen (Maksimović and Lutvikadić, 2021). This is 

because tramadol has been reported to offers a better 

therapeutic analgesia when co-administered with other drugs 

rather than monotherapy (Domínguez-Oliva et al., 2021). 

However, the addition of same protocol in the pentazocine 

group remove such bias and validate the superior preemptive 

analgesic effect of tramadol over pentazocine, just as 

observed by other researchers. 

The combination of alpha 2-agonists with opoids, ketamine, 

diazepam, propofol and isoflurane particularly in dogs 

provides balanced anaesthesia that ensure sedation, muscle 

relaxation and analgesia (Lamont et al. 2012). Anaesthesia 

induced by xylazine combination with ketamine and opoids  

produces a safe state of anaesthesia in terms of physiological 

parameters (Silva et al., 2010).  

The cardiopulmonary parameters measured in this study 

were not significantly affected by the addition of either 

tramadol or pentazocine to the anaesthetic protocol. In both 

groups, there was no significant difference in the mean pulse 

rate throughout the period of monitoring. Immediately after 

administration of xylazine and atropine at 10min, the pulse 

rate in the pentazocine group increased and continued to 

increase insignificantly (p> 0.05) till 20 minutes before the 

animals got out of anaesthesia. However, the pulse rate in the 

tramadol group was lower than the pentazocine group even 

though it was not different from the baseline. The changes 

observed in the  pulse rate of bothgroups might be due to 

presence of xylazine and the vagolytic effect of atropine 

(Borges et al. 2008).  Diazepam decreases only respiratory 

rates but not heart rates unlike ketamine combinations with 

alpha 2 agonists (Longley, 2008). Administration of alpha-

agonists in dogs can produce normo- or hypotension and 

bradycardia followed by an initial state of hypertension 

(Webb et al. 2014; Kellihan et al. 2015). The result of this 

study suggested that administration of tramadol or 

pentazocine as preemptive analgesia does not have a 

significant cardiodepressant effect making it a valuable 

protocol that can be adopted.  

Similar to this study, there was no clinically significant 

respiratory depression in dogs following administration of 

opoids with ketamine-xylazine (Nataliniet al., 2007). 

Although the baseline respiratory rate was significantly 

higher than the respiratory rate taken after administration of 

premedicant and anaesthetic induction. This could have been 

due to the addition of the xylazine reportedly causing 

decreased respiratory rate in dogs (Changmin et al., 2010). 

Moreso insignificant decrease respiratory rate following 

administration of tramadol or pentazocine has been reported 

in dogs (Chaithra et al., 2022). In this study, there was 

decrease in rectal temperature in both groups. Hypothermia 

in general anaesthesia could be due to generalized blood 

redistribution through peripheral vasodilation, depression of 

thermoregulatory center, decreased metabolic rate and lower 
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Figure III: The Mean±SD of respiratory rate obtained following pentazocine (PEN) or tramadol (TRAM) 

premedication in dogs undergoing surgical procedure. *Indicates statistically significant at p<0.05 
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skeletal muscle activity. There is a significant correlation 

between antinociception and hypothermia in beagle dogs 

administered opoid (KuKanich et al., 2024). However, in 

this study, tramadol group with higher antinociception had 

significantly higher temperature compare to the pentazocine 

group.  In dogs, opioids interfere with the thermoregulatory 

mechanism in the central nervous system resulting in 

decreases in body temperature (Monteiro et al., 2008). The 

decrease in body temperature after administration of 

tramadol and pentazocine in dogs have been previously 

reported (Chaithra et al., 2022) 

CONCLUSION 

In conclusion, the use of tramadol or pentazocine as 

preemptive analgesia in dogs anaesthetized with xylazine-

ketamine-diazepam provided a rapid onset of action, smooth 

induction and recovery, good antinoceiception effect as well 

as minimal alterations in cardiopulmonary parameters which 

are within acceptable physiological limit. Even though 

tramadol provide longer duration of antinociception, 

pentazocine is an alternative replacement in dogs undergoing 

laparotomy especially in developing countries where there is 

limited access to tramadol. 
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