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Multiple successful tiletamine-zolazepam-xylazine
immobilizations in an Amur tiger cub

Julio A Mercado

SUMMARY

Tiletamine-zolazepam immobilisation use in tigers is
controversial and has been associated with neurological
diseases, poor recoveries and death. Recent publications
show this controversy is unsubstantiated. The multiple
use of the tiletamine-zolazepam-xylazine (TZ-XZ)
combination in a 33-kg Amur tiger (Panthera tigris
altaica) cub without adverse reactions is described.

The physiological values were not statistically different
between anaesthetic events and were comparable with
those observed with other protocols. No renal, hepatic
or neurological functions were affected during the

10 anaesthetic events over the course of five months.
The TZ-XZ (1-1.5mg/kg + 0.5—1mg/kg) combination
proved to be safe for use in this tiger during repeated
immobilisations. The tiger was healthy at the time of
the paper’s submission. Further studies with a larger
population of animals are encouraged.

BACKGROUND

Tiger anaesthetic procedures have been success-
fully carried out for several years. Some anaesthetic
protocols combine a cyclohexylamine, an alpha-2
adrenergic and a benzodiazepine. These proto-
cols have been widely reported in the literature.! >
The tiletamine-zolazepam (TZ) mixture has been
prohibited and has caused controversies when used
in tigers. Adverse reactions including neurological
signs such as ataxia and ictal episodes, behavioural
changes, and death have been anecdotally
reported.’™ Some reports suggest that, in the past
before the controversy started, the TZ combination
was safe and appropriate for use in wild and captive
tigers in India, Russia and the USA.* This contro-
versy has not been discussed with scientific analysis
of data nor a case reported. At present, scientific
literature does not support the contraindication of
this anaesthesia combination in tigers, and recent
published literature shows that its use has been safe
and effective in tigers.” * ® ' This controversy
continues around, limiting its use for more than a
decade. The use of tiletamine-zolazepam-xylazine
in a tiger during multiple occasions without adverse
reactions has not been previously described.

CASE PRESENTATION

A 33-kg, 3.5-month-old female Amur tiger
(Panthera tigris altaica) cub with a history of tail
self-mutilation with vertebral exposure and profuse
haemorrhage was presented. Since the emergency
required evaluation and amputation of a vertebra,
it was decided to carry out the procedure using
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general anaesthesia. At the time of the procedure,
ketamine was not available in the Mexican veteri-
nary medicine market, leading to the decision to use
an alternative anaesthetic protocol.

The procedure was based on the results recorded
with the previous use of tiletamine/zolazepam in
tigers in Europe.'> The report recommended a
TZ combination (1.2-1.8 mg/kg) and an alpha-2
adrenergic drug such as detomidine (0.036 mg/
kg). Considering the availability of drugs at the
time of the procedure and exercising caution, it
was decided to use a similar combination with tile-
tamine/zolazepam (1.0 mg/kg Zelazol) and 1 mg/kg
of xylazine (PROCIN EQUUS, 10 per cent). Admin-
istration of the drugs was carried out by intramus-
cular hand injection. During induction, a slowing of
pace, drowsiness, relaxed mandible muscles and the
absence of ptyalism were observed. Once induced
and in a state of recumbency without response to
external stimuli, the tiger was moved to the clinic.
An endotracheal tube was placed for maintenance
with 1 litre of oxygen per minute, followed by
placement of a Passport XG Datascope for physio-
logical monitoring.

Physiological monitoring was evaluated every
fiveminutes during the procedure. The parame-
ters evaluated were heart rate (beats per minute),
SPO, (per cent), respiratory rate per minute (RR),
temperature (°C), systolic arterial pressure (SAP),
diastolic arterial pressure (DAP) and median arte-
rial pressure (MAP) in mmHg by indirect oscillo-
metric blood pressure measurements. The following
parameters were recorded: time of injection, time
to first signs (ataxia, light sedation, relaxed eyelids),
recumbency time (full lateral or sternal recum-
bency) and recovery time (head and neck up and
responsive to external stimuli).

Supportive fluid therapy was administered during
the procedure. The first signs of recovery included
ear movement and blinking, progressing to a smooth
sternal recumbency, followed by progressive lifting
of the head. Slight ataxia was observed during the
initial recovery time, progressing quickly to full
standing. In general, the recovery was smooth and
uneventful, but prolonged as expected with the use
of TZ and as observed in other species.

INVESTIGATIONS

Since no harmful immediate effects were observed
from the protocol and it seemed safe, it was decided
to continue using this protocol for subsequent
procedures. A total of 10 anaesthetic procedures
were conducted over a five-month period using the
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Table 1  Average physiological values obtained for the Amur tiger cub under anaesthesia with tiletamine/zolazepam and xylazine
Anaesthetic TZ:XZ dose (mg/ HR RR Temperature SAP DAP MAP
session kg) (°Q) SPO, (%)

1 1:01 90 21 38.1 96 125 ND ND

2 1:01 105 24 ND 92 ND ND ND

3 1:01 9% 13 ND 97 ND ND ND
4 1:01 78 27 38.15 97 95 58 73

5 1:01 76 26 35.16 98 169 121 137
6 1:01 82 26 36.21 97 104 74 92

7 1.2:1 86 18 33.79 % 120 72 9%

8 1.5:1 83 15 36.13 96 155 108 132
9 1.5:1 77 24 35.48 % 121 93 106
10 1.5:1 82 25 383 97 120 85 97
Average 85 22 36.45 96 126 87 104
Minimum-maximum 76-105 13-27 33-38 92-98 95-169 58-121 73-137

DAP, diastolic arterial pressure; HR, heart rate; MAP, median arterial pressure; ND, not determined; RR, respiratory rate; SAP, systolic arterial pressure; SPO2, partial

oxygen saturation; TZ, tiletamine-zolazepam; XZ, xylazine.

same combination, with slight incremental changes in the dose
selected (TZ:XZ ratio of 1:1mg/kg, 1.2:1 mg/kg and 1.5:1 mg/
kg). The average time to initial signs was 4.5 minutes (minimum-—
maximum 1-10 min), while the average time to full recumbency
was 8.4 minutes (minimum-maximum 3-15 min). Table 1 shows
the results of the physiological parameters, drug doses and
anaesthetic events. To test the effect from one procedure to the
next and along the 10-procedure series, the authors performed
linear regressions using the mean and median values of heart
rate, SPO,, RR, temperature, SAP, DAP and MAP in mmHg.

OUTCOME AND FOLLOW-UP

All slopes were not statistically different from 0; thus, the anaes-
thetic protocol showed consistent physiological parameters after
10 procedures (table 1).

DISCUSSION

Previous reports of tiletamine and zolazepam used in tigers
alone recommended higher dosages (2.2-7.7 mg/kg), and in
those that are combined with an alpha-2 adrenergic drug (mede-
tomidine or detomidine) lower dosages (0.7-2.5 mg/kg) are
recommended. The combination of tiletamine/zolazepam and
xylazine of 1-1.5 mg/kg and 0.5-1mg/kg, respectively, was at
a lower dose value. In wild Siberian tigers that were captured
and treated with a ketamine-xylazine combination, 78 per cent
had seizures. Diazepam (0.01-0.19 mg/kg) had to be given to
reduce this outcome.” With the combination presented here,
no seizures were observed. Another study with a similar combi-
nation such as xylazine-midazolam-ketamine in Amur tigers
showed a small number of animals that had seizures."”” Physi-
ological parameters such as RR, heart rate and indirect blood
pressure were higher, SPO, values were within similar ranges,
and temperatures were lower than those reported in cubs anaes-
thetised with ketamine and medetomidine.'* Hyperthermia was
observed in Amur tigers anaesthetised with xylazine-midazolam-
ketamine and medetomidine-midazolam-ketamine."* Lower
temperatures observed in this case could be associated with
fluid therapy and room temperature. Tigers anaesthetised
with tiletamine/zolazepam and medetomidine showed lower
average SPO, (69 per cent), although were not supplemented
with oxygen during the procedure.® Tachycardia and hyper-
tension were observed with tiletamine-zolazepam-detomidine,

xylazine-midazolam-ketamine and medetomidine-midazolam-
ketamine combinations; however, no health problems associated
with these changes were observed over time in the tiger reported
here.! 3° ¢ 111215 The physiological parameters reported here
did not change significantly when the dose of TZ was slightly
increased. The five blood samples taken during the five-month
period showed normal parameters. In general recovery time was
slow (25-45 minutes) but smooth.

Learning points

» Tiletamine-zolazepam-xylazine seems safe in this tiger
repeatedly without adverse reactions.

» Further studies with a larger sample size are encouraged.

» Further formal studies using an antagonist for the alpha-2
adrenergic drug need to be conducted to assess the impact of
an antagonist on the recovery time.
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