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10. APPENDICES

10.1 Basic Treatment

1. Tranquilisation is strongly recommended prior to any medical treatment
to reduce the stress to the wild animal.

2. Preparations like long acting penicillin (@40,000 IU/kg body weight)
and doramectin (Dectomax) should be used so that frequent interven-
tion with the wild felid is avoided. The effect of these drugs lasts for
about a week.

3. Do not use NSAIDs (Non steriod anti-inflammatory drugs like
diclofenac, ibuprofen). Even paracetamol should not be used. They
are strictly contraindicated in felids.

4. In cases when the animal is beyond recovery (Example: a wild leopard
hit by a vehicle and has a broken spine, or a broken skull, or a paralysed
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leopard) then an application to euthanize the said animal along with a
certificate by the veterinarian in charge is to be sent by FAX by the
concerned Deputy Conservator of Forests to the Chief Wildlife Warden
requesting for permission to humanely put down the said animal.

Drug to be used: Thiopentone (Intraval Sodium)

Method: intravenous/intraperitoneal/intracardiac.

Available as 500mg or 1g vial. For a leopard use 2-3 (even 4 sometimes) 1g
vials until heart beats stop. 10 ml water should be used to dissolve 1g pow-
der. If leopard is awake and alert but severely injured then first tranquilise
leopard using Xylazine and Ketamine mixture IM (See Section 10.2) prior
to giving Thiopentone (Intraval Sodium).

Following the procedure a report should be faxed by Deputy Conservator
of Forests to the Chief Wildlife Warden.
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10.2 Drugs used in Chemical Restraint

Safety, effectivity, ease of procurement and use are the crucial factors to be
onsidered while deciding the chemical restraint agent. A wide safety margin
is essential because weight estimation is extremely difficult in field conditions
and significant errors are possible (especially chances of overdose).
Furthermore, inadvertent intravenous/intraperitoneal/intrathoracic injection
is equivalent to a large overdose.

A mixture of Xylaxine hydrochloride 10% (XYLAZIL-100) and
Ketamine hydrochloride 10% (KETAMIL HCl) is used in chemical
restraint1 . Helpro Health Products & Services market these two drug
preparations in India.

Ketamine hydrochloride is a dissociative anaesthetic, resulting in a condition
where the animal is largely aware of its surroundings, but is insensitive to
pain and other stimuli. The animal cannot walk and appears to suffer neither
fear nor rage. Xylaxine hydrochloride is a non-narcotic sedative-hypnotic
with analgesic and muscle relaxant properties.

The mixture of Xylaxine and Ketamine has a marked synergistic effect i.e.,
the combined effect is greater than the sum of their individual effects. The
addition of Xylaxine reduces the quantity of Ketamine required, thus
minimizing the antagonistic reactions and other hazards involved in
Ketamine usage. In sufficiently large doses, the combination produces actual
anaesthesia.

1. In case XYLAZIL-100 is unavailable, Xylaxine HCl 2% is often available at a
veterinary chemist. If KETAMIL HCl is unavailable, Ketamine HCl 5% is available
at most chemists.
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CALCULATING DOSAGE

1. Recommended dose is in milligrams per kilogram (mg/kg). For leopards,
a mixture of Xylaxine HCl @ 0.5 to 1 mg/kg and Ketamine HCl @ 3 to
4 mg/kg is to be used.
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2. Estimate the weight of the leopard to be darted.
A male wild leopard may weigh up to 50kg (the maximum recorded by
the author 83kg) and a female upto 35kg. It is safer to consider an
overestimate so as not to under dose the animal.

3. Calculate the dose needed in milligrams.
Dosage (mg) = recommended dose (mg/kg) X estimated weight (kg).

4. Finally calculate the dose in milliliters.
Dosage (ml) = Dose (mg) divided by drug concentration2 .

5. Add the required quantities of XYLAZIL-100 and KETAMIL HCl
together.

2. Drug concentrations are usually expressed in milligrams per milliliter mg/ml).
Remember that XYLAZIL-100 has 100mg of Xylaxine hydrochloride per mil-
liliter and KETAMIL has 100 mg of Ketamine hydrochloride per milliliter.
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Administrating chemical restraint agents strictly adhering to a
mg/kg body weight formula is impractical because:

(i) Wild animals cannot be weighed before anaesthesia.
Estimations are very subjective which leaves room for significant error.

(ii) The success of remote drug delivery cannot be guaranteed.
It is difficult to know how much of the drug mixture has been injected
(none/partial/complete).

(iii) Routes of administration may vary.
The intention of projectile injection delivery is intramuscular injection
so that vascular tissue rapidly absorbs the drugs. Drugs may
inadvertently be delivered by other routes i.e. subcutaneous or
intraperitoneal affecting consistency of the results.

Example:

Estimated weight = 50 kg

XYLAZIL 100 required @ 1mg/kg = 1 X 50 = 50mg

KETAMIL HCl 10% required @ 4mg/kg = 4 X50 = 200mg

ml of XYLAZIL 100 required = 50 /100 = 0.5ml

ml of KETAMIL HCl 10% required = 200/100 = 2ml

DOSAGE: 0.5 ml of XYLAZIL-100 and 2ml of KETAMIL HCl 10%.
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Chemical restraint agents must be given carefully to achieve a certain
desired levels of anaesthesia.

Disturbances during the induction phase may prolong the onset and depth
of anaesthesia. Approaching/handling the leopard before it is completely
under the effect of drugs can be dangerous. Accidents of this nature have
occurred as recently as 2004 in Mumbai and caution in dealing with
anaesthetized animals is emphasized. Excessive struggling or excitement
before the induction of anaesthesia may lead to capture myopathy and death.

When the animal is down it should be approached quietly. To confirm the
depth of anaesthesia, a long pole/stick can be used to touch the inside of the
leopard’s ear. If there is twitch the leopard may not be completely under the
effect of the drugs and caution is required.

UNDERDOSING
If the quantum of the original drug/s injected successfully is not known,
then wait for at least 10 minutes before re-administering any drugs.
Underdosing may occur in the event that:

(a) The projectile syringe bounces off the animal.

(b) The projectile syringe falls before the entire content is injected.

(c) Poor targetting (drug deposited subcutaneously).

(d) Failure of the projectile syringe to discharge the drug.

If no effect of the drugs is observed for 30 minutes then entire dose is
repeated. If some effects are observed but the leopard is not satisfactorily
anaesthetized within 15 minutes of initial dose injection, then half of the
initial dose should be administered again.

If the leopard starts to awaken when under anaesthesia and additional time
is required then supplemental dose of ONLY Ketamine should be given
intramuscular at half the initial dose (1 to 2 mg/kg). Supplemental Ketamine
can also be given @1mg/kg intravenous. Xylaxine should never be given
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as the supplemental drug. It should only be administered in combination
with Ketamine for induction of anaesthesia.

After confirming that the leopard is sufficiently anaesthetized, the projectile
syringe should be be recovered, without handling the needle and kept in a
safe place. Ensure that the needle is not broken. Wear latex gloves while
carrying out this procedure.

Treat the dart wound (see Text Box below).
Once anaesthetized, the leopard should be placed so that it is lying on one
side (lateral recumbency). Its mouth is to be kept lower than the back of the
throat so that saliva flows out of the mouth. Protect the leopard from direct
sunlight. The eyes remain open throughout the anaesthetic phase, so they
need to be covered and periodically moistened using sterile saline solution.
Periodically check for vital signs and monitor rectal temperature, respiration,
and heart rate every 10 minutes until recovery. Examine for wounds,
ectoparasites, and general conditions and treat accordingly.

TREATING WOUNDS

Clean the wound with normal saline. Use 2% chlorhexidine solution.

Apply pressure for sometime using a gauze pad if bleeding. Suture
only fresh wounds, if necessary.

Apply topical antibiotic ointment like Gentamicin cream or
Soframycin cream and also fly repellants like Himax or Topicure
spray.

Administer long-acting antibiotic (such as Penicillin
G Benzathine @ 40,000IU/kg body weight, IM).

Administer Doramectin (Dectomax) @ 200mcg/kg body weight SC.
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The leopard should not be left unattended until it has completely recovered.
Leopards may have seizures during anaesthesia, but the seizures are generally
self-limiting. Let one or two seizures pass before using anti-convulsants.
Administer Diazepam @ 5 to 10mg/leopard by slow intravenous injection.
Repeat after 5 minutes if no effect is observed. If a vein cannot be located,
diazepam can be given intramuscularly or per rectal.
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10.3 Microchipping Leopards

A passive transponder microchip should be implanted below the skin at the
base of tail (dorsally, where the tail joins the body) as this site can be relatively
easily accessed with the handheld reader for reading the microchip without
anaesthezing the leopard (using a squeeze cage).

Reading transponder microchips

When evaluating for the presence of a microchip, scanning with a reader
should begin at the standardized site of microchip implantation i.e. dorsally
at the base of the tail. If a microchip is not immediately identified, scanning
should encompass a larger area and be done in slowly expanding concentric
circles or a figure-of eight pattern. Scanning should be done with the reader
touching, or brushing, the animal’s fur. Although one cannot visualize the
actual position of the implanted microchip relative to the reader during
scanning, we can take advantage of this principle by slightly rocking the
reader from side to side during the scanning process if the reader design so
allows.

To ensure that an implanted animal is identified, the scanning procedure
should be done for a minimum of 10 seconds (longer if possible) and on
two consecutive occasions before an animal is declared negative for the
presence of a microchip. If possible, repeat the scanning process using a
different reader. Fortunately this is rarely necessary, being the exception
rather than the norm.

Battery charge is important for portable, hand-held reader function. Ensure
that batteries are always fully charged and that the manufacturer’s directions
for battery care are followed closely.

Readers emit and receive electromagnetic energy and therefore can be
affected by other electronic equipment or metallic objects. Try to maintain
a distance of at least one meter (three feet) from electronic equipment.
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All implanted animals should be scanned annually to ensure proper function
and location of the microchip.

Distributors provide support services for their products. Check the reader’s
performance frequently for read rate and range using a microchip that has
not been implanted. Don’t risk the use of a reader if its performance is in
doubt. Instead, call the manufacturer or distributor for hardware support.
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10.4 Measurments

There is a paucity of basic biological information on the leopard in
India.

The basic information that could be collected is

1. the weight of the individual,

2. the length of its body (from the tip of the nose, over its back till the end
of the body), length of hind and fore leg, length of the tail (from the start
of the tail to its tip).

3. Condition of teeth. If any of the canines damaged, extent of damage
need to be reported.

4. The colour and sharpness of canines should also be noted. Photographs
of the dental characteristics we use are provided below (Athreya &
Belsare 2006).

5. Any wounds, injuries, scars (old or recent) should also be noted
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Prime Adults
Teeth yellowish, incisors and canines slightly worn.

Aging leopard using dental characteristics
Old Adults
Teeth yellow, canines and incisors usually well worn
and sometimes missing.



57

Large cubs
With deciduous canines, incisors and smaller body size.

Young Adults/subadults
It is not possible to distinguish the transition age between prime adults and
young adults. However, we have considered all individuals with whitish
perfect set of teeth and large body sizes (opposed to large cubs) as young
adults.
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Useful internet links

1. http://www.peopleandwildlife.org.uk/initiative.shtml

2. http://www.carnivoreconservation.org

3. http://www.catsg.org

4. http://www.aza.org/AnMgt/

Notes
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