
 

~ 310 ~ 

International Journal of Chemical Studies 2018; 6(4): 310-312

 
 
 
 
 
 
 
 
 
 
 
P-ISSN: 2349–8528 
E-ISSN: 2321–4902 
IJCS 2018; 6(4): 310-312 
© 2018 IJCS 
Received: 12-05-2018 
Accepted: 14-06-2018 

 
Somil Rai 
Department of Surgery and 
Radiology, College of Veterinary 
Science and Animal Husbandry, 
NDVSU, Jabalpur,  
Madhya Pradesh, India 
 
VP Chandrapuria 
Department of Surgery and 
Radiology, College of Veterinary 
Science and Animal Husbandry, 
NDVSU, Jabalpur,  
Madhya Pradesh, India 
 
AB Shrivastav 
Centre for Wildlife Forensic and 
Health, NDVSU, Jabalpur, 
Madhya Pradesh, India 
 
Kajal Jadav 
Centre for Wildlife Forensic and 
Health, NDVSU, Jabalpur, 
Madhya Pradesh, India 
 
Atul Gupta 
Veterinary Officer, Vanvihar 
National Park, Bhopal,  
Madhya Pradesh, India 
 
Amol Rokde 
Centre for Wildlife Forensic and 
Health, NDVSU, Jabalpur, 
Madhya Pradesh, India 
 
PC Shukla 
Department of Veterinary 
Medicine, College of Veterinary 
Science and Animal Husbandry, 
NDVSU, Jabalpur,  
Madhya Pradesh, India 
 
Dinesh Kumar 
Department of Veterinary 
Anatomy, College of Veterinary 
Science and Animal Husbandry, 
NDVSU, Jabalpur,  
Madhya Pradesh, India 
 
 
 
Correspondence 
Somil Rai 
Department of Surgery and 
Radiology, College of Veterinary 
Science and Animal Husbandry, 
NDVSU, Jabalpur,  
Madhya Pradesh, India 

 
 
 
 
 
 
 
 
 
 
 

 
Clinico-biological observations in chemical 

immobilization for reference value information in 
wild felids 
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Amol Rokde, PC Shukla and Dinesh Kumar 
 
Abstract 
The study conducted to assess the clinical observations in tigers (Panthera tigris), leopard (Panthera 
pardus) and lion (Panthera leo persica). The work performed in eighteen wild felids at National Parks of 
Madhya Pradesh. Dose of xylazine and ketamine required for chemical immobilization in tigers, 
1.77±0.09 and 4.63±0.33 mg/kg body weight respectively with induction time of 10.5±1.09 min. Dose of 
xylazine and ketamine required for chemical immobilization in leopards, 1.5±0.25 and 3.5±0.5 mg/kg 
body weight respectively with induction time of 10.5±0.76 min. While for chemical immobilization of 
lion, Xylazine and ketamine with the mean dose rate of 1.33±0.13 and 3.12±0.15 mg/kg body weight 
respectively was administered intramuscularly at the right thigh using a blow pipe with induction time of 
11.17±0.98 min. Atropine sulphate at the dose of 0.04 mg/kg body weight was administered 
intramuscularly. 
 
Keywords: Anaesthesia, clinical parameter 
 
Introduction 
The physical and behavioral characteristics of wild felines reflect in the adaptation of these 
species to hunting activity, which requires extensive and continuous territories. Therefore, the 
population decline of these species is closely related to mass destruction or fragmentation of 
their natural habitats. To prevent an animal species from becoming extinct, it is paramount that 
some individuals, especially those that require large territories, such as the large felines, be 
kept under artificial conditions, at places such as zoos, where they represent a valuable genetic 
material bank (Larsson et al., 2015) [1]. Given the difficulty in detecting signs of disease in 
captive animals, laboratory tests are essential for establishing or substantiating diagnoses 
(Soifer, 1974) [2]. In addition to the limited information on the many species of felines, another 
difficulty in wild animals studies is in the access to large numbers of free-living or captive 
individuals for testing, which leaves researchers with limited number of individuals and/or 
repeats. Therefore, it is difficult to obtain statistically significant reference value information 
(Wildt, 1989) [3]. 
Chemical immobilization is the safe method of capturing and immobilization of wild felids as 
chemical immobilization induce less stress, less morbidity and mortality due to trauma induced 
by dashing against the cages and vigorous struggling (Dembiec et al., 2004) [4]. Various 
anaesthetics and ancillary drugs were used for induction of chemical immobilization of wild 
captive and free ranging big cats. Xylazine is preferred as an integral agent of immobilization 
due to its potential sedative and analgesic action with less complication (Hubbell, 2009) [5]. 
Xylazine when administered along with ketamine prolonged the plasma half life of ketamine 
and moderated the bradycardic effect of xylazine by cardiotonic action mediated through 
sympathetic stimulation and vagolytic action (Gross, 2001) [6]. 
 
Material and Methods 
Xylazine and ketamine were administered intramuscularly at the right thigh using a blow pipe 
at mean dose rate of 1.5±0.25 and 3.5±0.5 mg/kg body weight respectively for chemical 
immobilization. The ear flick reflex was induced using a stiff wooden stick after 8 and 10 min 
of darting and animal was approached only when the ear flick reflex is absent. Atropine 
sulphate @ of 0.04 mg/kg body weight was administered intramuscularly. 
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General body conditions like alertness, body coat, gait, 
posture and physical status were assessed and recorded for 
individual animals. Simultaneously, physical parameters such 

as rectal temperature (Fahrenheit, oF), pulse rate per minute 
and respiration rate per minute were also recorded. 

 
The present research work was conducted on eighteen adult wild felids of either sex. 

 

S. No. Parameter Number of animals Species of wild felids 
1. Group I Six Tiger (Panthera tigris) 
2. Group II Six Leopard (Panthera pardus) 
3. Group III Six Lion (Panthera leo persica) 

 
Table 1: Mean values of anaesthetics and induction time 

 

S. No. Parameter Tiger Leopard Lion 
1. Xylazine mg/kg body weight 1.77±0.09 1.5±0.25 1.33±0.13 
2. Ketamine mg/kg body weight 4.63±0.33 3.5±0.5 3.12±0.15 
3. Induction time (min) 10.5±1.09 10.5±0.76 11.17±0.98 

 
Results and Discussion 
There are number of chemical immobilization technique 
being followed in wild felines with their merits and demerits. 
Xylazine-ketamine immobilization is commonly practiced in 
wild felines for immobilization (Fyumagawa et al., 2012) [7]. 

The dose of xylazine and ketamine used in the study was 
similar to the earlier reports (Deem, 2004) [8]. The mean value 
of induction time was recorded as 10.5±0.76 min after dart 
(Lescano et al., 2014) [9]. 

 
Table 2: Mean values of clinical parameters in wild felids 

 

S. No. Parameter Tiger Leopard Lion 
1. Temperature (˚F) 101.47 ±0.51 101.70±0.48 100.77±0.35 
2. Pulse Rate (per min) 80.00±1.15 78.67±1.46 80.00±1.46 
3. Respiration Rate (per min) 30.33±1.20 31.00±0.86 30.33±1.20 

 
The mean value of the rectal temperature, pulse rate and 
respiratory rate in different tigers were in normal range. 
Larsson et al., (2008) [10] Recorded range of heart rate in 
tigers from 56 to 97 bpm. Zeiler et al., (2013) [11] also 
reported the body temperature (°C) 33.4 ± 0.96 and heart rate 
(beats/min) 53 ± 5.57. 
The mean value of rectal temperature in different leopard was 
recorded to 101.70±0.48˚F, pulse rate was 78.67±1.46 and 
respiratory rate per minute recorded to be 31.00±0.86 in 
between all the six animals which were in normal range. 
Lescano et al., (2014) [9] studied on chemical immobilization 
on captive cougars Puma concolor and find the mean heart 
rate 122±10 beats/minute, mean respiratory rate 10±1 
breaths/minute and mean body temperature was 39.1±0.2 0C. 
The findings of the present study were in accordance with 
Sabapara et al., (2008) [12], where mean rectal temperature, 
heart rate (per minute) and respiration rate (per minute) for 
leopards were 101.36 ± 0.37 oF, 65.27 ± 2.47 and 13.87 ± 
0.76 respectively. 
The mean value of the rectal temperature in different lion 
recorded was 100.77±0.35˚F. The temperature recorded was 
within the normal range. Similarly, the mean value of pulse 
rate recorded to be 80.00±1.46 and normal. The mean 
respiratory rate recorded was also normal, 30.33±1.20 in all 
the Lions of the present study. Jacquier et al., (2006) [13] 
studied physiologic parameters in lions and the values 
simulates to the present study. The slight variations in the 
findings of pulse and respiration rate may be because of 
stress, excitement and altered habitat of animals. 
 
Conclusions 
There are number of chemical immobilization technique for 
wild felines with their merits and demerits, however regular 
monitoring of vital parameters are essential for safe 
maintenance and smooth recovery. The choice of drug 

combination is very important and xylazine-ketamine produce 
safe anesthesia in wild feline species. 
 
References 
1. Larsson MH, Santo PL, Mirandola RMS, Fedullo JD, Ito 

FH, Itikawa PH et al. Hematologic Parameters of Captive 
Lions (Panthera leo) and Siberian Tigers (Panthera tigris 
altaica). Acta Scientiae Veterinariae. 2015; 43:1311. 

2. Soifer F. Hematology of some zoo animals and exotic 
pets. In: Kirk R.W. (Ed). Current Veterinary Therapy. 5th 
edn. Philadelphia: W.B. Saunders, 1974, 619-621. 

3. Wildt DE. Strategies for the practical application of 
reproductive technologies to endangered species. Zoo 
Biology. 1989; 8(1):17-20. 

4. Dembiec DP, Shrider RJ, Zonella A. The effect of 
transport stress on tiger physiology and behavior. Zoo 
Biology. 2004; 23:335-346. 

5. Hubbell JAE. Practical standing chemical restraint of the 
horse. Anesthesia and pain management. In: Proceedings 
of the Annual Convention of AAEP. Published in IVIS. 
2009; 55:2-6. 

6. Gross ME. Tranquilizers, alpha 2 adrenergic agonists, 
and related agents. In: Adams, H.R. editor. Veterinary 
Pharmacology and Therapeutics. 8th ed. Iowa State 
University Press, Ames, 2001, 299-342. 

7. Fyumagawa RD, Bugwesa ZK, Mdaki ML, Mpanduji 
DG, Kilewo M, Hoare R. Comparison of anesthesia and 
cost of two immobilization protocols in free-ranging 
lions. South African Journal of Wildlife Research. 2012; 
42:67-77. 

8. Deem SL. Capture and immobilization of free-living 
jaguars (Panthera onca) In: Heard, D. editor. Zoological 
Restraint and Anesthesia. International Veterinary 
Information Service 2004; Ithaca, New York, USA. 

9. Lescano J, Miryam Q, Baselly L, Alberto C, Fernandez 
V. Chemical immobilization of captive Cougars Puma 



 

~ 312 ~ 

International Journal of Chemical Studies 

concolor (Linnaeus, 1771) (Carnivora: Felidae) using a 
combination of tiletamine-zolazepam, ketamine and 
xylazine. Journal of Threatened Taxa. 2014; 6(14):6659-
6667. 

10. Larsson MH, Coelho FM, Oliveira VM, Yamaki FL, 
Pereira GG, Soares EC et al. Electrocardiographic 
parameters of captive lions (Panthera leo) and tigers 
(Panthera tigris) immobilized with ketamine plus 
xylazine. Journal of Zoo and Wildlife Medicine. 2008; 
39(3):314-9. 

11. Zeiler GE, Rioja E, Boucher C, Tordiffe ASW. 
Anaesthetic management of two Bengal tiger (Panthera 
tigris tigris) cubs for fracture repair. Journal of the South 
African Veterinary Association. 2013; 84(1):1-5. 

12. Sabapara RH, Jani RG, Bhuva CN. Haematological 
reference intervals for Indian Leopards (Panthera pardus). 
Veterinary World. 2008; 1(6):173-174. 

13. Jacquier M, Aarhaug P, Arnemo JM, Bauer H, Enriquez 
B. Reversible Immobilization of Free-ranging African 
Lions (Panthera leo) with Medetomidine-tiletamine-
zolazepam and Atipamezole. Journal of Wildlife 
Diseases. 2006; 42(2):432-436. 


