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A study was conducted to compare the 

synergistic efficacy of xylazine detomidine 

alone and with ketamine and their cocktail in 

pigeons (Columba livia). For this study, 16 

adult and healthy pigeons were divided into 

four equal groups A, B C and D. Birds of 

groups A and B were intramuscularly 

administered xylazine and detomidine @ 16 

and 1.4 mg/kg body weight, respectively. 

Pigeons of group C and D received xylazine 

+ ketamine cocktail @ 8 and 30 + 0.7 and 30 

mg/kg b. wt. respectively. Induction of 

sedation and anaesthesia was smooth in all 

groups. Mean duration of induction was 11.1 

+ 2.03, 11.0 + 1.49, 1.6 + 0.48 and 1.7 + 

0.57   minutes in groups A, B, C and D, 

respectively. In groups A and B, smooth but 

light sedation and anaesthesia were observed 

accompanied by superficial analgesia, while 

in group C and D, birds showed deep 

anaesthesia along with deep analgesia. Birds 

in groups A and B elicited hypothermia, 

respiratory depression and bradycardia till 

complete recovery, while group B showed 

hyperthermia and tachycardia with rapid 

respiration. In group A and B, sedation 

persisted for 54.2 + 21.82 and 51.1 + 19.07 

minutes and mean recovery period was 49.9 

+ 5.91 minutes, while groups C and D had 

anaesthesia for 47.7 + 8.06 and 103.5 + 

27.52 minutes, and recovery periods were 

52.6 + 9.64 and 61.3 + 17.26 minutes, 

respectively. Recovery was rough in group 

A and B and smooth in groups C and D. It 

was concluded that in pigeons, detomidine 

(alone) is safe for handling and for least 

painful procedures, while detomidine 

ketamine and xylazine ketamine cocktail is 

safe as intramuscular anaesthetic for major 

surgical procedures. However, xylazine is 

not a good anaesthetic to be used alone in 

pigeons.    
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In recent years, the application of anesthesia 

in avian species has gained importance in 

clinics. Anesthesia procedures for avian 

species are different from those in domestic 

mammalian species. Some physiological 

differences among avian species should also 

be taken into consideration when choosing 

an anesthetic drug. The anatomical 

localization of the trachea, alterations in gas 

exchange and ventilation of the avian 

pulmonary system have been considered as 

drawbacks [1]. 

Pigeons are very delicate birds and any 

mishandling can lead to immediate shock 

and death. Many times pigeons are received 

in hospital with critical condition, requiring 

a safe and painless surgery. In such 

situations, careful selection of an anesthetic 

agent at safest dose is very important. There 

are many anesthetics agents to be chosen for 

pigeons as solo agents or cocktail e.g. alpha-

2-adrenoceptor agonists (detomidine, 

xylazine), Pentothal sodium, isoflurane, 

ketamine and diazepam [2]. 

Various sedatives and tranquilizing agents 

are used as pain killers and/or chemical 

restraints while animals undergo minor or 

major surgeries. These drugs are needed in 

veterinary practice and are indispensable as 

they help in overcoming resistance of the 

animals during examination, maintaining 

depth of anesthesia, reducing the amount of 

anesthetic agents and increasing margins of 

safety [3]. 

Now a day’s various alpha 2 adrenergic 

agonists are used commonly because of their 

good sedative and analgesic properties 

accompanied with smooth induction and 
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recoveries. The alpha 2 adrenergic agonists 

provide muscle relaxation, analgesia and 

sedation which smoothens induction and 

recovery. The greatest advantage of this 

group of drugs is the availability of specific 

antagonists to reverse the effects, allowing 

for smooth and rapid recovery. A wider 

range of avian species is being handled and 

immobilized for various surgical and non-

surgical procedures by using alpha 2 

adrenergic agonists alone or in combination 

with different other anesthetic agents [4]. 

Anesthesia of birds may be required to 

perform a complete physical examination, 

venipuncture, diagnostic workup, and 

medical or surgical therapy. In fact, many 

procedures may be less stressful if 

performed under general anesthesia, rather 

than with physical restraint alone. As 

anesthetic agents have evolved, so have 

avian anesthetic techniques. Before the 

introduction of safe inhalant anesthetics, 

injectable anesthetic techniques were used 

for immobilization [5]. 

Many avian practitioners routinely perform 

variety of anesthetics procedures. However, 

route of administration of anesthetic agents 

and some physiological differences among 

avian species should be also taken into 

consideration, during surgical procedures 

requiring anesthesia [6]. 

In avian practices, surgeons use 

administration of either inhalant or 

parenteral injectable agent for a variety of 

surgical procedures in avian species 

(Harrison et al. 1986; Kamiloglu et al. 2008; 

Moghadam et al. 2009).Alpha-2-adrenergic 

agonists are in common use as sedative and 

analgesic agents for avian species because 

they are considered easy to administer and 

show consistent effects [7]. 

 

MATERIALS AND METHODS 

The present study was designed on sixteen 

healthy domestic pigeons. The pigeons were 

purchased 30 days before the initiation f the 

study and they were kept together in a cage 

until the end of the experiment. All pigeons 

were handled gently in a quiet room to avoid 

any stress inducing factors. Their body 

weights was varied from 145 to 255 g with a 

mean of 250 g. For this purpose temperature, 

pulse rate from the wing vein, and 

respiration of each pigeons were recorded at 

different time intervals. Blood sample was 

collected before and after anaesthesia 

administration. 

Study Design: 

The birds were assigned names and groups 

as follow: 

Group A: Only xylazine was administered. 

Group B: Only detomidine was 

administered. 

Group C: Ketamine-Xylazine combination 

was administered. 

GroupD: Ketamine-Detomidine combination 

was administered. 

Parameters to be evaluated: 
The effect of above designed anesthetic 

combinations on each group was evaluated 

on basis of physical findings and 

hematological parameters as mentioned 

below. 

Physical parameters: 

Clinical thermometer will be used to record 

the rectal temperature. Pulse rate will be 

recorded from femoral artery. Respiration 

rate will be recorded just placing the hands 

in front of nostrils. 

Body Temperature at (0 min, 15 min, 30 

min, 45 min, 60 min). 

Pulse rate at (0 min, 15 min, 30 min, 45 

min, 60 min). 

Respiration rate at (0 min, 15 min, 30 min, 

45 min, 60 min) 

Induction time and nature of induction: 

The time taken for the drug to travel from 

the site of injection to the brain, where they 

have their effects. 

Nature of induction: 

Smooth 

Incoordination 

Recovery time and nature of recovery: 
The time taken by the patient to come in full 

consciousness after induction of anesthesia. 

Complete recovery means the animal is able 

to hold itself in a normal upright position, 

has returned to normal body temperature and 

all physiological indices are within normal 

limits. 
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RESULTS 

Induction time and nature of induction:              
Induction of anesthesia was evaluated by the 

presence or absence of all the reflexes after 

administration of four different anesthetics. 

All four groups showed different analgesic 

induction time and nature of induction 

presented as below 

Recovery time and nature of recovery. 
Reappearance of consciousness or reflexes 

till animal was complete alert or awakens 

estimated in minute’s duration after 

administration of four different anesthetics. 

All four groups showed different recovery 

time presented as below. 

 

Table No 4.5.1. Induction time and nature 

of induction of Group A, B and C, D 

received Injection of xylazine, detomidine, 

ketamine-xylazine and ketamine-detomidine 

respectively. Results are express in Mean ± 

SD, (n=4) 

 

Table No 4.6.1.: Recovery Time Period of 

Group A, B and C, D received Injection 

respectively. Results are express in Mean ± 

SD, (n=4). 

  
  

G
ro

u
p

s No. 

of 

birds 

Anesthesia Recov

ery 

time 

       

(Min) 

Nature of 

Recovery 

        

A 

           

4 

Xylazine     

63.70 

± 

21.20 

Smooth 

(n=2) 

Head 

shaking 

(n=1) 

Excitement 

(n=1) 

        

B 

          

4  

Detomidine     

50.20 

± 7.91 

Smooth 

(n=2) 

Head 

Shaking 

(n=1) 

Excitement 

(n=1) 

        

C 

          

4 

Ketamine 

Xylazine 

    

80.61 

± 19.6 

Smooth 

(n=3) 

Head 

shaking 

(n=1) 

        

D 

          

4 

Ketamine 

Detomidine 

    

59.77 

± 9.72 

Smooth 

(n=3) 

Excitement 

(n=1) 

 

DISCUSSION 

In conclusion, in pigeons, for handling and 

less painful procedures, xylazine (alone) can 

be used effectively and safely, while for 

painful procedures use of a xylazine-

ketamine cocktail is more appropriate. 

Ketamine (alone) produces undesirable 

anaesthesia for pigeons at the dosage used, 

related primarily to the recovery phase, but 

also associated with hyperthermia. 

In pigeons, for least painful procedures and 

handling, detomidine (alone) can be used 

safely with proper thermoregulatory 

measures. However, for painful surgical 

procedures, use of detomidineketamine 

cocktail is safe and desirable. Ketamine 

alone is not a safe and desirable anaesthetic 

agent for pigeons at the dosage used in this 

study. After treatment, pigeons of all groups 

were kept under close observation for 

induction period, duration of 

sedation/anaesthesia, recovery period, 

degree and duration of analgesia. Body 

reflexes (righting reflex, toe pinch reflex, 

feather plucking reflex, palpebral reflex, 

table knock reflex, pharyngeal reflex), body 

temperature, respiration and heart rate were 

  
  

G
ro

u
p

s 

No. 

of 

bir

ds 

Anest

hesia 

Induct

ion 

time   

(Min) 

Nature of 

Induction 

        

A 

           

4 

Xylazi

ne 

     12.5 

± 2.68 

Smooth 

(n=1) 

Head shaking 

(n=2) 

Head shaking 

+Wing 

Flapping 

(n=1) 

        

B 

          

4  

Detom

idine 

     10.5 

± 2.58 

Smooth 

(n=2) 

Head 

Shaking 

(n=2) 

        

C 

          

4 

Ketam

ine 

Xylazi

ne 

     1.8 

± 0.33 

Smooth 

(n=3) 

Head shaking 

(n=1) 

        

D 

          

4 

Ketam

ine 

Detom

idine 

     1.5 

± 0.22 

Smooth 

(n=4) 
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also recorded. Detomidine slowly induced a 

light sedation with slight muscle relaxation 

in all the birds. Birds were active during first 

5 minutes, followed by standing quietly at 

one point. This is in line with the findings of 

Salonen (1986). Ketamine induced a slow, 

smooth but stage II anaesthesia without any 

muscle relaxation. All birds showed normal 

behaviour during initial 3-4 minutes and 

then became drowsy and remained quietly 

standing at one point. Detomidine-ketamine 

cocktail induced a fast, smooth, deep 

anaesthesia along with reasonable muscular 

flaccidity. Statistical analysis revealed a 

significant difference (P<0.05) among 

induction periods (Table 2)e; values were 

higher for groups A and B than for group C, 

the difference between former two groups 

was non-significant 

Ketamine is rarely advised for use alone in 

birds. According to the findings reported by 

Athar et al. (7), ketamine has a wide safety 

margin with up to 10 times the usual dose 

normally required for toxicity. Although 

respiratory depression may occur following 

toxicity, supportive ventilation and 

administration of doxapram are suggested in 

such cases. However, 

myoclonic jerking is an adverse 

complication commonly associated with 

ketamine. It can be 

controlled by ultra-short-acting barbiturates, 

diazepam, or midazolam, but the use of 

combinations to avoid this effect is 

preferable. 

 

CONCLUSION 

The verdict based explanations for better and 

reliable  anaesthetic combination used in 

pigeons and to evaluate safe anaesthetic 

combination and to find ideal pre anaesthetic  

with minimum effects on hepatic function, 

according to the results the combination of 

ketamine-xylazine and ketamine-detomidine 

is better than xylzine and detomidine alone. 
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