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CLINICAL OBSERVATIONS ON THE USE OF KETAMINE

HYDROCHLORIDE IN WILD CARNIVORESrn

R. 0. RAMSDEN[�, P. F. COPPIN and D. H. JOHNSTON, Ontario Ministry of Natural

Resources, Fish and Wildlife Research Branch, Maple, Ontario, Canada

Abstract: Ketamine hydrochloride was administered intramuscularly to 171 indi-

vidual animals of five carnivore species. The drug was used in doses which resulted
in a range of effects from simple immobilization to a surgical plane of anesthesia
during which minor operations were conducted. The drug was found to have a wide
margin of safety, was easily administered by syringe, and took effect rapidly. Unde-

sirable side effects of excessive salivation and maintenance of muscle tone were rea-

dily controlled by combining ketamine hydrochloride with other drugs.

INTRODUCTION

Use of ketamine hydrochloride in wild-
life and other species has been extensively
reviewed.”7 The drug has been found par-
ticularly suited for wildlife. Some advan-
tages are: intramuscular (IM) or intra-
venous (IV) administration to a wide
variety of species;’ rapid effect which,
depending on dose, can vary from immo-
bilization, to a surgical plane of anesthe-

sia;4 exact body weights are not necessary

because of a wide safety margin;7 effects

are not cumulative as with barbiturates,
and doses can be repeated frequently;4
compatibility with other general anesthe-
tic agents;”#{176} withholding of food prior to
administration is not necessary as regur-
gitation or emesis is rare;’ and the drug is
not readily degraded by heat or cold.’

The drug does have some disadvan-
tages. Muscle tone is maintained through-
out all dose levels; however, this may be
controlled by combining the drug with
phenathiazine tranquilizers or muscle re-

laxants.’ Excessive salivation is frequent
but is not usually a problem because
pharyngeal and laryngeal reflexes con-
tinue to function. If necessary, salivation

can be controlled by the administration of
atropine sulphate.7 Convulsions may oc-

cur in some species but can be controlled
with small doses of barbiturates.’ Emer-

gence from the drug can be difficult; ex-
ternal stimuli during induction and re-

covery must be minimized.’

Anesthesia induced by ketamine hydro-
chloride is different from the anesthesia
obtained with barbiturate or inhalation
anesthetics. Barbiturates or inhalation
anesthetics suppress body reflexes, pain
sensation and induce muscle relaxation.
With ketamine hydrochloride there is spe-
cies variation in reaction but generally
with an increasing dose there is a pro-
gression through the stages of excitation
and ataxia, followed by catalepsy, anes-
thesia with analgesia, leading to convul-
sions and eventually respiratory depres-
sion.4 Animals in a state of catalepsy are
unconscious but still respond to noxious

stimuli, the eyes remain open and cor-

neal, pedal, laryngeal and pharyngeal re-
flexes are unimpaired. Respiration, body
temperature and muscle tone are not sig-
nificantly different from normal.4

During studies involving several wild
carnivore species, ketamine hydrochloride
was administered for a variety of pur-
poses. Records of animal weight, dose
and response to the drug provide the basis
for this report.

rn Contribution number 973 from the Ontario Ministry of Natural Resources, Fish and Wildlife
Research Branch. Maple, Ontario, Canada.

[� Present address: R.R. #5, Rockwood, Ontario, Canada.
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13 Ketaset rogar/STB division of bti products ltd., London, Ontario, Canada.

4� Atravet 25 mg/ml Ayerst. McKenna and Harrison Ltd., Montreal, Quebec, Canada.

MATERIALS AND METHODS

Ketamine hydrochloride,3 2-(o-chloro-

phenyl) - 2 - methylamino - cyclohexanone

hydrochloride, was used as a slightly acid

solution for IM injection in a concentra-

tion of 100 mg/ml.�l

The animals used came from a variety
of sources: mink (Mustela vison) and
striped skunks (Mephitis mephitis) were
ranch raised and bred; raccoons (Proc-

you lolor), foxes (Vulpes vulpes) and

coyotes (Canis latrans) were wild caught.
Two foxes and two coyotes had lacera-

tions and/or fractures as a result of foot
trapping. All other animals were consi-
dered to be in good health.

RESULTS AND DISCUSSION

Results of the use of ketamine hydro-

chloride in mink, skunks, raccoons, foxes
and coyotes are summarized in Table 1.

The varying doses used resulted in effects
ranging from immobilization to a surgical
plane of anesthesia. Only one death oc-
curred and this was due to aspiration of
saliva because of an abnormal recovery

position.

In all species receiving the drug at the
lower dose, immobilization required a
longer period of time, anesthesia did not

occur, and recovery was rapid. At these
doses only minor procedures such as
physical examinations and blood sampling
were possible. At higher doses, anesthesia
occurred and minor surgery was conduc-
ted; induction time was shorter and re-
covery time longer. Muscle tone and sali-
vation were present at all doses with ke-

tamine. Satisfactory muscle relaxation
was obtained in skunks and mink by the

concurrent administration of aceproma-
zinc maleate.L4� The combination of these
two drugs proved superior to ketamine
hydrochloride alone.

Atropine sulphate for control of sali-
vation was not considered to be routinely

necessary, although special care was cx-
ercised during recovery to see that the
animal was in a proper position for drain-
age of saliva. None of the animals in the
study underwent the convulsions de-
scribed by Beck.’ Where a deeper plane
of anesthesia or a prolonged effect at any
anesthetic level was required, additional
ketamine hydrochloride was given IM.

In recommending dosages for a particu-
lar species one must consider the effect
required and whether or not the drug is
to be combined with a tranquilizer. Gen-
erally our dose levels were approximately
the same or higher than dosages reported
by previous authors’’,689 (Table 2). Only
small numbers of raccoons, foxes and
coyotes were used in our studies; thus,
we feel, we can make dosage recommen-

dations only for young striped skunk and
adult mink. In our experience, for des-
centing young skunks a dosage of 45 to
55 mg/kg provided maximum relaxation
and anesthesia. The dosage suggested by
McCune9 (5 to 20 mg/kg) did not, in our
opinion, provide sufficient time at a sur-
gical plane of anesthesia with adequate
muscle relaxation.

Later experience with a 1:10 mixture
by volume of acepromazine maleate and
ketamine at 50 mg/kg ketamine hydro-
chloride resulted in routine use of this
mixture for descenting skunks. The com-
bination of acepromazine maleate and
ketamine hydrochloride appears to over-
come the problem of muscle rigidity. To
achieve a short term surgical plane of
anesthesia in mink the 1:10 mixture was
effective at a dosage of 22 to 25 mg/kg
ketamine hydrochloride.

The results of this study provide ad-

ditional information on dose and effect of
ketamine hydrochloride in several wild

species. In the author’s opinion, its safety,
ease of administration and effectiveness,
especially in combination with other

drugs, will result in its increasing ap-
plication in the care and handling of wild
species.
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