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Exploring Anaesthesia Options in Chickens: Zoletil vs.
Midazolam-Ketamine vs. Dexmedetomidine-Ketamine
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ABSTRACT

Various anaesthetics and sedatives have been used for balanced anaesthesia in birds. Careful selection and appropriate dosage are
required due to potential anatomical, physiological, and metabolic variations. This study was aimed to evaluate the effects of zoletil,
midazolam-ketamine, and dexmedetomidine-ketamine in chickens. Eighteen chickens were divided into three equal groups and received
one of the anaesthetic combinations by intramuscular injections: Group A: zoletil @ 15 mg/kg; Group B: midazolam @ 0.5 mg/kg and
ketamine @ 40 mg/kg and Group C: dexmedetomidine @ 5 pg/kg and ketamine @ 20 mg/kg. Clinical and physiological parameters were
evaluated. Group A had faster sedation time and shorter anaesthesia duration. Group A and C had moderate sedation but rough recovery,
while Group B had heavy sedation and smooth recovery. Group B had shortest recovery time. Weak pedal and abolished palpebral reflex
with closed eyelids were observed in all groups. Heart rate and respiration rate decreased significantly at 30 min in all groups. Cloacal
temperature decreased significantly in Group A and C at 30 min, then non-significantly at 60 min, while non-significant fluctuations were
observed in Group B. Midazolam-ketamine showed better anaesthetic outcome than zoletil or dexmedetomidine-ketamine in chickens.
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INTRODUCTION

naesthesia is essential for safe and effective handling of

birds for any clinical examination or surgical procedure
while minimizing stress, trauma or discomfort. The use
of anaesthetic drugs to captured birds enhances their
probabilities of surviving a medical or surgical procedure
(Coles, 1997).

Zoletil is a non-opioid, non-barbiturate injectable
anaesthetic which is a combination of equal concentrations
of tiletamine and zolazepam in 1:1 ratio. Ketamine is a
dissociative anaesthetic used to induce and maintain
general anaesthesia. Ketamine when administered alone
in birds produced rough recoveries, myotonic contractions,
opisthotonus and inadequate muscle relaxation (Valverde
et al., 1993). To enhance the efficacy and counteract the
negative effects of ketamine, an alpha-2 adrenergic agonists
or benzodiazepines are combined for general anaesthesia
(Azizpour and Hassani, 2012). Midazolam is a water soluble
and short acting benzodiazepine with sedative, muscle-
relaxing, anxiolytic, amnestic and appetite-stimulating
properties in birds (Araghi et al., 2016). Dexmedetomidine
is an alpha-2 adrenoceptor agonist and active sterioisomer
of the racemic mixture medetomidine commonly used as
sedative and tranquilizer in veterinary practice. The use
of anaesthetics in birds presents challenges due to the
dearth of studies in this area and the wide range of species
that remained unstudied (Paula et al., 2013). The aim of
this research was therefore to study the effects of zoletil,
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midazolam-ketamine and dexmedetomidine-ketamine in
chickens.

MATERIALS AND METHODS

Experimental Birds

One year old male White Leghorn chickens weighing 1-2
kg with average body weight of 1.5 kg were used. All the
chickens were kept in uniform environmental condition. The
chickens were housed in pairs in cages in a quiet room to
avoid possible stress-inducing factors during the study and
fed a commercial diet. The chickens had free access to food
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and water. The chickens were adapted for one week before
the study and the experiment was carried out in an operation
theatre having temperature controlled environment.
The chickens were fasted for 3-6 h and routine clinical
examinations were carried out prior to the anaesthetic trial.

Anaesthetic Protocol

The study was conducted in the Department of Veterinary
Surgery and Radiology on 18 White Leghorn chickens.
The chickens were randomly divided into three groups,
viz.,, Group-A, B and C, comprising six chickens in each.
The chickens in Group A were injected with zoletil @ 15
mg/kg b wt, intramuscularly; Group B were injected with
mixture of midazolam @ 0.5 mg/kg and ketamine @ 40 mg/
kg b.wt,, intramuscularly, and Group C were injected with
dexmedetomidine @ 5 pg/kg and ketamine @ 20 mg/kg b
wt, combination, intramuscularly.

Evaluation of Action of Drugs

Clinical parameters, the time for sedation (time from
administration of the anaesthetic agent to the loss of
consciousness), the duration of anaesthesia (time interval
from loss of consciousness to reappearance of sensation),
recovery time (elapsed from administration of anaesthetics
to the time when the birds walk unassisted) were assessed.
In addition, level of sedation achieved was scored using
the subjective scoring method as described by Pollock et
al. (2001). Muscle relaxation was assessed in the muscles of
the neck, wings and legs. The degree to which the bird’s
hind limbs could be flexed, their necks could be extended,
and their wings could be pulled easily was measured as
the degree of muscle relaxation. Level of muscle relaxation
achieved was scored as 0-Weak relaxation, 1-Moderate
relaxation, 2-Excellent relaxation. Pedal reflex was evaluated
by using a towel clamp on the skin web between digits 2
and 3 as 0-Weak reflex, 1-Moderate reflex, 2-Excellent reflex.
Palpebral reflex was observed by tapping the eyelids with
a sterile cotton tip swab. Presence or lack of the reflexes
were indicated as + or -, respectively. Closed, half open
and opened eyelids were indicated as -, +, ++, respectively.
Quiality of recovery was assessed depending on the severity
of excitability, such as wing flapping and ataxia which were
scored from O to 1.

Physiological parameters like heart rate (auscultated
using stesthoscope), and respiration rate (by observing
the abdominal wall excursion) were recorded, and cloacal
temperature was recorded using digital thermometer. They
were observed at 0 min - baseline, 30 and 60 min post-
anaesthetics.

Statistical Analysis

General Linear Model of one way and two way ANOVA based
on Fisher’s Least Significant Difference method and DNMRT
were used to determine the significant difference among
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time points for different treatment groups as well as among
treatment groups for different time points using statistical
package SPSS version 27.0. Non-parametric Kruskal Walis
test was used to determine the significant difference among
treatment groups for ranking observations. Results were
presented as mean * SE and differences were considered
significant when p<0.05.

ResuLts AND Discussion
Clinical Parameters

The time for sedation recorded was significantly lower
(p=<0.01) in Group A than Group B, and Group C, however
there was no significant difference between group B and
group C (Table 1). Significantly lower sedation time required
in Group A might be due to the effect of tiletamine which is
more potent than ketamine (Salve et al., 2022).

The duration of anaesthesia observed between Groups A,
B and C were statistically different (p<0.01) and the longest
duration of anaesthesia was observed in Group C followed by
Group B and A. Significantly shorter duration of anaesthesia
observed in Group A might be due to the rapid metabolism
of zolazepam than tiletamine in birds (Nicolau et al., 1999) and
dexmedetomidine being a potent, non-narcotic, sedative and
alpha-2-adrenergic agonist when combined with ketamine
produces CNS depression (Patil et al., 2018), which prolonged
the duration of anaesthesia. Similar duration of anaesthesia
was observed by Yayla et al. (2018) using midazolam-ketamine
in quails, and dexmetomidine-ketamine in broiler chickens
by Patil et al. (2018).

A significantly (p<0.01) shorter recovery time was
recorded in Group B as compared to Group A and C.
The recovery time between Group A and C did not vary
significantly although the value was higher in Group C than
Group A (Table 1). The recovery time is dose-dependent, with
higher doses of dissociative anaesthetics resulting in longer
recovery times (Salve et al., 2022). The prolonged recovery
time in Group C may be due to the synergistic effect of
ketamine and dexmedetomidine, which can cause central
nervous system depression (Patil et al., 2018).

Table 1: Time for sedation, duration of sedation and recovery time
recorded (min) in different group of chickens (Mean + SD)

. Duration of R
Time for . Recovery time
Group . . anaesthesia .
sedation (min) . (min)
(min)

A 2.85+0.23% 20.50+1.38% 166.33+3.38"
B 3.83+0.338 26.33+2.01° 115.17+6.68°
C 3.98+0.05° 43.50+1.52¢ 175.00+3.89*
P value 0.008** 0.001** 0.001**
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**p<0.01 = significant at 1%. Values in the same column with different su-
perscripts differ significantly.

Chickens in Group A and C displayed moderate sedation
levels, while Group B displayed heavy sedation. Group A
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showed moderate muscle relaxation, Group B showed
excellent muscle relaxation, while Group C showed weak
to moderate relaxation during the anaesthetic trial (Table
2). Pedal and palpebral reflexes were all absent with closed
eyelids in all the groups. Chickens in Group A and C exhibited
excitability, whereas Group B did not show any excitability.

Table 2: Quality of sedation, quality of muscle relaxation and quality
of recovery obtained in different group of chickens (Mean + SD)

Group A B C P value
Quality of 5 17,6178  4.00£000° 333:0211% 0012
sedation
Quality
ofmuscle  1.00+0.00*° 2.00+0.00°  0.67+0.21*  0.001**
relaxation
Quality of 51 000° 033£021°  1.00£000°  0.008**
recovery

*p<0.05 = significant at 5%, **p<0.01 = significant at 1%, NS = Non-signifi-
cant. Values in the same row with different superscripts differ significantly.

A heavy to moderate sedation observed in the
anaesthetised chickens of Group A and C, and heavy sedation
in Group B were similar to the observations noted by Durrani
etal. (2005, 2008). The anaesthetic agents might have acted
synergistically to produce deep anaesthesia in the chickens
and midazolam being potent in birds with water solubility
might have attributed to the heavy sedation of the chickens
(Vesal and Eskandari, 2006).

Chickens in Group A showed moderate muscle relaxation,
possibly due to tiletamine co-administered with zolazepam,
which induced inhibition of internuncial neurons at the
spinal level (Salve et al., 2022). In Group B, excellent muscle
relaxation observed was possibly due to sedative properties
of drugs used (Abbas et al., 2018). In Group C, weak to

moderate muscle relaxation observed was possibly due to
ketamine, which lacks skeletal muscle relaxation (Durrani et
al., 2009).

Abolished pedal reflexes were found in all three groups,
with moderate reflexes in one chicken from Group B and C.
Visceral analgesia from ketamine and alpha-2-adrenergic
agonists may have combined to produce profound analgesia.
Palpebral reflexes were absent in all groups, indicating
adequate depth of anaesthesia (Durrani et al., 2005). Chickens
also had closed eyelids (Gandomani et al., 2011), possibly due
to deep anaesthesia produced by the anaesthetic agents.

In Group A, zoletil caused shivering and tremors,
instead of inhibiting the adverse effects of tiletamine, the
combination of zolazepam actually weakened the negative
effects. It might be due to the rapid metabolism of zolazepam
than tiletamine in birds (Nicolau et al., 1999). In Group B, four
chickens revealed no excitability, whereas two exhibited
excitability during recovery. Similar findings were reported
by Varner et al. (2004), Gandomani et al. (2011) and Raisi et
al. (2019). The low dosage of ketamine and the concurrent
administration of sedatives might be the cause of the
decrease in side effects during the recovery phase (Abbas et
al., 2018). In Group C, excitability such as wing flapping and
torticollis were observed, possibly due to increased sedation
induced by dexmedetomide. These findings suggest that
the combination of zolazepam and tiletamine may have
weakened the negative effects. This might be associated with
anincreased degree of sedation induced by dexmedetomide
in chickens (Patil et al., 2018).

Physiological Parameters

The heart rate decreased significantly in Groups A,Band Cat
30 min, with significant increase at 60 min in Group A and C,
but non-significant increase in Group B towards the baseline

Table 3: Heart rate, respiration rate and cloacal temperature recorded in different group of chickens at different time intervals post-induction

(Mean + SD)

Parameters Group 0 min 30 min 60 min P value

Heart rate A 200.33+3.02° 164.00+3.11°% 181.83+3.68 0.001%*
B 204.17+2.10° 191.00+2.288 196.00+2.32°8 0.003**
C 199.33+2.35° 152.67+3.95¢ 171.50+3.74 0.001**
P Value 0.383" 0.001** 0.001**

Respiration rate A 20.83+0.40° 18.67+0.56™" 17.83+0.70°* 0.006**
B 22.1740.95° 19.00+0.26°* 20.00:0.00°8 0.004%*
C 22.83+0.87° 16.17+0.31°8 14.33+0.33< 0.001**
P Value 0214 0.001** 0.001**

Cloacal temp (°C) A 41.57+0.14° 40.42+0.30° 39.85+0.15° 0.001%*
B 41.62+0.12 40.62+0.37 40.82+0.48 0.149"°
C 41.7140.13° 41.00+0.23° 40.42+0.26° 0.003**
P Value 0.754N 0.405"S 0.141N5

*p=<0.05 = significant at 5%, **p<0.01 = significant at 1%, p>0.05= non-significant (NS). Values in the same row and the same column with different super-
scripts i.e. small font and capital font, respectively, differ significantly.
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values. All the groups revealed a significantly decreased
respiration rate at 30 min and then in Group A, it decreased
non-significantly and in Group C, it decreased significantly,
whereas in Group B, it increased non-significantly at 60
min observation towards the baseline values. The cloacal
temperature in Group A and C decreased significantly at 30
min and thereafter decreased non-significantly. However,
non-significant fluctuation in cloacal temperature was
recorded in Group B (Table 3).

The observations recorded on heart rates in different
groups aligned with the reports of Sandmeier (2000), Durrani
etal. (2009) and Sani and Onifade (2012). Cardiac depression
occurs due to multiple mechanisms, including decreased
sympathetic outflow, inhibition of noradrenaline release,
cardiac pacemaker depression, increased vagal tone, and
acetylcholine release (Vasan et al., 2006).

The findings on respiration rate concurred with the
observations of Gandomani et al. (2011), Durrani et al. (2008)
and Patil et al. (2018). This decline was expected during
anaesthesia, and in birds, ketamine induces respiratory
depression (Rehman et al., 2020). The depression may be
related to deeper hypnosis caused by midazolam additive
effects on anaesthetic combinations (Ajadi et al., 2009),
and the use of dexmedetomidine and ketamine may cause
profound respiratory depression due to the direct depressive
effect of alpha-2 agonist drugs on respiratory centers (Vasan
etal., 2006).

The trend of cloacal temperature was similar to the
findings of Varner et al. (2004), Sani and Onifade (2012) and
Yayla et al. (2018). This reduction may be due to the additive
effect of sedatives or anaesthetic agents (Vasan et al., 2006),
which inhibit thermoregulatory centers, reducing heat
production and basal metabolism (Gandomani et al., 2011).

CONCLUSION

Zoletil, midazolam-ketamine and dexmedetomidine-
ketamine did not have any significant harmful effects on
clinical and physiological parameters in chickens, except
significantly prolonged recovery time and excitement during
recovery with zoletil and dexmedetomidine-ketamine. Based
on the present findings, midazolam-ketamine combination
was found to provide satisfactory anaesthesia suitable for
short duration surgical procedures
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