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Introduction                                                                             

General anaesthesia (from Greekαν-, an-, 
“without”; and αἴ/  1σθησις, aisthēsis, 
“sensation”), traditionally meant the condition 
of having sensation (including the feeling 
of pain) blocked or temporarily taken away 
[1]. The triad of general anaesthesia includes 
analgesia, paralysis (muscle relaxation) and 
unconsciousness [1,2]. However, no single agent 
can accomplish these hence, polypharmacy is 

central to the practice of anaesthesia in both 
humans and animals [3]. The three main phases 
of general anesthesia are the induction phase, 
the maintenance phase, and the recovery phase. 
The induction of general anesthesia is commonly 
accomplished with a primary injectable induction 
agent (such as propofol or alfaxalone) alone or in 
combination with co-induction agents such as a 
benzodiazepine, lidocaine, or an opioid bolus [4] .

Alfaxalone is commonly used in veterinary 
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practice as an induction agent. Though it is 
relatively more expensive than other induction 
agents, it is often preferred due to the lack of 
depressive effects on the cardiovascular system 
[5]. The most common side effect is respiratory 
depression. A new formulation of alfaxalone 
has been employed producing light anaesthesia 
lasting between 30 minutes in rabbits and ferrets, 
to few hours in cats and dogs, depending on the 
dose employed, and fast recovery with minimal 
or limited cardiovascular effects [6-11]. However, 
a lack of analgesia was observed, and analgesic 
support should be provided in painful procedures 
[12]. Moreover, in rabbit, the poor degree of 
analgesia and the respiratory depression that is 
produced at high dose rates limit the usefulness 
of this drug [13]. 

Premedication (administering sedative, 
analgesia drugs prior to induction) increases 
the potency of alfaxalone as an induction agent 
[14]. Pre-anaesthetic drugs include alpha-2 
adrenergic agonists (xylazine, medetomidine, 
dexmedetomidine), opioids (buprenorphine, 
butorphanol, pentazocine) and benzodiazepines 
(diazepam, midazolam) [15, 16] .

Constant rate infusions (CRIs) of different 
drugs can provide analgesia and increase 
anaesthetic depth during surgical interventions, 
reducing the requirement for inhalant anaesthetics 
[17]. Controlled intravenous administration of 
alfaxalone offers a wide safety margin and an 
excellent cardiovascular profile, making it an 
excellent choice for anaesthetic induction and 
maintenance of rabbits [16]. This study compared 
the constant rate infusion (CRI) of alfaxalone with 
other medications for sedation and anaesthesia in 
adult rabbits.

Materials and Methods                                                      

The study was approved by the Ethics 
Committee (FUNAAB/COLVET/CREC/011/19) 
of the College of Veterinary Medicine, Federal 
University of Agriculture, Abeokuta (FUNAAB), 
Nigeria. 

Experimental animals
Six adult, mixed breed, rabbits of both sexes 

(three males and three females) with an average 
weight of 2.0 ± 0.5kg were obtained locally and 
were housed individually in locally fabricated 
cages made from wire mesh and wood. A 
commercially formulated pelleted ration and 
water were given ad libitum. All animals were 
considered healthy based on physical examination 
and complete full blood count.           

Experimental design
In a prospective controlled crossover blinded 

study, drugs were administered as premedicants 
on six rabbits in three protocols, with a two - 
week ‘washout’ interval between the protocols. 
The six rabbits received 0.3 mgkg-1 Dexdomitor® 

(DEX) (Orion Pharma Ltd, Bangladesh) – P. 
I, 0.1 mgkg-1 Buprenorphine (BUP) (Dechra 
Pharma, USA) - P. II, a combination of 0.3mgkg-1 

Dexdomitor® and 0.1mgkg-1 Buprenorphine (DEX 
+ BUP) – P. III. The drugs were administered 
in separate syringes at five minutes interval 
intramuscularly (IM).  Induction was achieved 
with a loading dose of intramuscular injection of 
4mgkg-1 Alfaxan® (ALFA) (Jurox Limited, West 
Sussex, UK) and maintained with a constant rate 
infusion (CRI) at 9mgkghr-1 for an hour using 
a syringe pump (PractiVet®, Phoenix). Venous 
access was achieved through the auricular vein 
and lactated ringer’s solution (LRS) was instituted 
at 5ml/kg/hr to maintain homeostasis during 
anaesthesia using an infusion pump (Hawkmed™, 
Wellkang Ltd., China). The CRI of Alfaxan® was 
sustained for one hour and all rabbits that received 
Dexdomitor® and Dexdomitor® combination 
received intramuscular injection of 0.15mgkg-1 
Antipam® (Dechra, The Netherlands) after one 
hour as reversal agent. 

Blood glucose levels were measured prior 
to (0 minute) and after treatments using a 
glucometer (On Call Plus, ACON Labs, USA). 
Anaesthestic indices (duration and quality of 
anaesthesia, analgesia and quality of sedation) 
were determined. The quality of sedation was 
assessed using the Inova Sedation Scale (ISS). 
The noxious stimulus was performed by pinching 
the web of the skin between the toes with forceps 
every 5 minutes post treatment to determine both 
the onset and duration of analgesia. Movement 
of the hind limb was considered as a negative 
response and lack of response as positive.

Cardiorespiratory variables [heart rate, 
respiratory rate, pulse rate, peripheral capillary 
oxygen saturation (SpO2)] and rectal temperature 
of each rabbit were monitored individually 
and measurements were taken at 0, 15, 30, 45 
and 60 minutes post treatment using the multi-
parameter patient monitor (General Meditech 
Inc., China), and charted on the anaesthetic sheet. 
The monitoring was continued until full recovery 
from anaesthesia.
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Data analysis
Data obtained were expressed as mean ± 

Standard Error of Mean (SEM), and comparisons 
within treatments made using repeated-measures 
Analysis of Variance (ANOVA). Anaesthetic 
indices and glucose levels were analyzed using 
Student’s t-test and nonparametric data analyzed 
using the Mann-Whitney U-test. 

Results                                                                                

General observations 
Four animals recovered fully from anaesthesia 

and were included in the data analysis. Two rabbits 
had bilateral bulgy eyeballs (exophthalmos) few 
minutes into anaesthesia in P II (Fig. 1). 

Anaesthetic responses
Duration of anaesthesia was significantly 

longer, 65.0 ± 1.5 minutes, in P. III; then, 62.0 ± 
1.5 minutes in P. II, compared to protocol I, 54.0 
± 1.5 minutes. The duration of analgesia was 
significantly longer in P. III, 45.0 ± 5.0 minutes; 
then, 40.0 ± 5.0 minutes in P. I compared to P. II, 
30.0 ± 5.0 minutes (Table 1). 

Protocols I and II recorded a significantly 
decreased blood glucose values post-treatment, 
73.00 ± 25.74 mg dL-1 and 49.50 ± 28.50 mg dL-1 
respectively compared with the pre-treatment 
values, 134.25 ± 14.89 mg dL-1 and 102.25 ± 7.17 
mg dL-1 respectively. There was a sharp spike in 
the blood glucose post-treatment in P. III (Fig. 2). 

Fig. 1. One of the rabbits with the bulgy eyeball in P. II.

Fig. 2. Effects of Dexdomitor®-Alfaxan®, Buprenorphine-Alfaxan® and Dexdomitor®-
Buprenorphine-Alfaxan® combinations on Blood glucose concentration.

TABLE 1. Effects of Dexdomitor®-Alfaxan®, Dexdomitor®-Alfaxan® and Dexdomitor®-Buprenorphine-Alfaxan® 
combinations on the anaesthetic indices.

Time/ Treatment Duration of Anaesthesia 
(mins)

Duration of 
Analgesia (mins) Quality of Recovery

BUP + ALF 62.0 ± 1.5 30.0 ± 5,0 Moderately smooth
DEX + ALF 54.0 ± 1.5 40.0 ± 5,0 Poor
DEX + BUP + ALF ٭1.5 ± 65.0 45.0 ± 5.0 Fair
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The level of sedation was recorded to be 
deepest in protocol P. III.  In P. I, rabbit (A) 
was observed to be alert and (C) observed to be 
occasionally drowsy, easy to arouse while in the 
P. II, the rabbit (B) was observed to be dozing 
intermittently (Fig. 3).

 Cardiopulmonary responses 
Dexdomitor®-buprenorphine-Alfaxan® 

combination caused a significant (P < 0.05) 
decrease in the heart rate, the respiratory rate 

and rectal temperature as compared to other 
protocols. There were significant differences in 
the SpO2 between the drug combinations, with 
marked ventilatory depression in P. I. There 
were significant differences within the P. I in the 
SpO2 and in the heart rate at all times in P. III. 
Significant increase in the respiratory rate was 
exhibited within the P. III, no significant difference 
in the pulse rate within the protocols and slight 
significant increase in the rectal temperature at 0th 
and 15th minutes in P. III (Fig.4). 

Fig. 3. The various levels of sedation in the rabbits for either of Dexdomitor® -Alfaxan®, Buprenorphine-Alfaxan® 

and Dexdomitor®-Buprenorphine-Alfaxan® combinations 

Fig. 4. Effects of Dexdomitor®-Alfaxan®, Buprenorphine-Alfaxan® and Dexdomitor®- Buprenorphine-Alfaxan® 
combinations on cardiopulmonary indices.
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Discussion                                                                          

This study has evaluated the effects of 
buprenorphine and Dexdomitor® premedicants 
on constant rate infusion (CRI) dose of Alfaxan® 
which was carried out on six rabbits. Beneficial 
anaesthetic and cardiopulmonary effects of 
Alfaxan® and Alfaxan®-based combinations were 
observed. 

Although alfaxalone has no known 
antinociceptive properties, the administration 
of either Dexdomitor®, buprenorphine or a 
combination of both increased duration of sedation 
compared to the use of Alfaxan® alone and 
produced short-term analgesia in this study. This 
agrees with the findings of Navarrete-Calvo et al. 
[16] who stated that alfaxalone administration 
(though subcutaneously), produced uncomplicated 
sedation that may be recommended for non-
painful procedures that do not require complete 
immobility. The addition of Dexdomitor® and 
buprenorphine increased the duration of sedation 
and immobility but did not result in general 
anaesthesia in the CRI dose used in this study. The 
administration of Dexdomitor® and combination 
of Dexdomitor® and buprenorphine protocol may 
be useful for non-painful procedures requiring 
extended immobility. It also agrees with the 
findings of Perkowski [21] who also stated that 
the combinations of opioids (buprenorphine) and 
alpha2-adrenoceptor agonists (Dexdomitor®) can 
lead to supra-additive or synergic antinociceptive 
and sedative effects in the canine species. 

The shorter duration of anaesthesia observed 
in the second protocol could be due to the 
administration of the reversal agent- Atipam® after 
the drug (CRI) was discontinued. This agrees with 
Pinelas  et al.[12] who stated that in the scenario 
of prolonged sedation, pharmacologic reversal of 
Dexdomitor® with atipamezole should expedite 
recovery. Quality of recovery was judged to be 
moderately smooth and no adverse reactions with 
the Dexdomitor® - Alfaxan® protocol. It was poor 
with a few adverse reactions such as shivering 
and staggering movements observed in the 
buprenorphine- Alfaxan® protocol, and fair in the 
Dexdomitor®-buprenorphine- Alfaxan® protocol 
with a few staggering. This outcome contrasts the 
findings by Pinelas et al.[12] who reported that 
in the Dexmedetomidine-treated group several 
animals had recoveries that were characterized by 
paddling, strong startle responses, and multiple 
attempts to right themselves. The quality of 
recovery is important, because recovery from 

anaesthesia can be stressful for animals, and 
providing a smooth recovery improves overall 
animal welfare related to the anaesthetic event. 
In the Dexdomitor®-buprenorphine- Alfaxan® 
protocol, there was marked increase in the blood 
glucose concentration. This could be due to the 
potential side effects of dexmedetomidine which 
include polyuria and interference with insulin 
production, contributing to hyperglycemia [10].

Anaesthetic drugs are usually associated with 
cardiovascular and respiratory depression closely 
related with the drugs involved but also their 
interactions. These effects are a safety concern 
during anaesthesia. Dexdomitor®-Buprenorphine- 
Alfaxan® combination produced significant 
reduction in heart rate and this agrees with the 
findings by Perkowski [21] who reported that 
Dexdomitor® in combination with any of the 
opioids would result in cardiovascular depression, 
compared with results for administration of 
Dexdomitor® alone. Besides, buprenorphine, a mu 
opioid receptor agonist, also produces bradycardia 
[18]. Thus, both buprenorphine-Alfaxan® and 
Dexdomitor®- Buprenorphine- Alfaxan® 
combinations produced a marked decrease in 
heart rate. The combination of Dexdomitor® and 
Alfaxan® produced more ventilatory depression, 
determined by marked decrease in SpO2. 
Significant increase in the respiratory rate was 
observed in the Dexdomitor®-buprenorphine- 
Alfaxan® treatment group as opposed to the 
cardiopulmonary depression observed with this 
combination as reported by Perkowski [21].

Postmortem examination was carried out 
on the two carcasses. The outcome of the 
postmortem revealed frothy exudates in the 
trachea. These could be caused by aspiration 
of gastric contents leading to obstruction of the 
airway, and consequently death. This agrees with 
the findings by Tietjen et al.[23] who reported 
that acute airway obstruction leading to arterial 
hypoxaemia may cause immediate death. Thus, 
prompt removal of inhaled particles, oxygenation 
of the patient and most importantly, prevention 
of further aspiration by tracheal intubation are 
essential for survival. 

Most of the studies reported with CRI Alfaxan® 
are done in dogs and cats using it in combination 
of either of drug groups used in the study. To the 
best of our knowledge, this is the first report in 
rabbits.
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Conclusion                                                                         

This study has evaluated that Dexdomitor®-
Alfaxan® is a more suitable drug combination in 
rabbit anaesthesia as it provides better analgesic, 
and more stable cardiopulmonary effects.  Clinical 
studies should evaluate the feasibility of these 
anaesthetic combinations in surgical procedures. 
The effects on relevant parameters such as blood 
pressure or capnography should be considered 
to better assess the true impact of Alfaxan® and 
Alfaxan®-based combinations. 
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