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THE IMMOBILIZATION OF WAPITI

WITH ETORPHINE HYDROCHLORIDE�

ROBERT A. MAGONIGLE, ERIK H. STAUBER and HARRY W. VAUGHN,

University of Idaho Agricultural Experiment Station, Department of Veterinary Science,

Moscow, Idaho 83843, USA

Abstract: Data and observations on the use of Etorphine hydrochloride (M99) (in
combination with Acepromazine) and its antagonist M50-50 for immobilization of
captive elk (Cerrus elaplius canadensis) are presented. The study period covers 3
years during which 8 adult elk were immobilized 52 times with M99. The average
dose of M99 administered for each immobilization was 2.2 mg per 100 kg body
weight. Reversal with M50-50 was effected by an average dose of 4.4 mg per 100
kg body weight. Induction averaged 5.9 minutes while reversal took an average of
4.6 minutes.

INTRODUCTION

Etorphine hydrochloride (M99) �1 has
been widely used as an immobilizing
agent in numerous species of wild ani-
mals.’-’-� The drug has been shown to
have a wide margin of safety and its ef-
fects are readily reversible by the anta-
gonist, M50-50� (diprenorphine).’ -‘ The
use of M99 in elk (Cers’us e!ap!ius cana-

dens!s) has been previously reported�-’
and the purpose of this report is to pro-
vide additional data on the effects of
M99 when used on captive elk. The
observations presented were made while
the elk were being utilized in veterinary
research projects that required immo-
bilization of the animals.

MATERIALS AND METHODS

Experimental Animals

Six adult male and 2 adult female
maintained at the University of Idaho
were utilized in the study. Animals
ranged from 1.5 to 6 years in age.

Drug Administration and Dosage

All administrations of M99 were made
intramuscularly (I.M.) by projectile
syringe from a powder charged long
range rifleJ��1 Projectiles were fired into

the deep muscle of the hip when elk
were at a range of 20 to 30 meters. M99
and M50-50 were supplied as solutions
of I mg/ml and 2 mg/ml concentra-

ions respectively. Acepromazine male-
ate�1 was supplied in a solution of 10
mg/mi concentration. The immobilizing
dose administered an average of 2.2 mg
of M99 in combination with 2.2 to 3.3
mg acepromazine per 100 kg body
weight. The antagonist, M50-50, was

administered intravenously (IV.) at 44
mg per 100 kg of body weight.

Evaluation of Drug Efficacy

Evaluation of the efficacy of M99 in
inducing immobilization in elk was

based on 4 parameters; the induction
period (time needed from injection until

rn Published with the aproval of the director of
cow, 1D. as Paper No. 7689.

the Idaho Agricultural E,�periment Station, Mos-

�] M99, D-M Pharmaceuticals, Inc.. Rockville, Maryland.

� MSO-50, D-M Pharmaceuticals, Inc., Rockville, Maryland.

� Cap Chur Equipment, Palmer Chemical and Equipment Co., Inc., Douglasville. Maryland.

� Acepromazine, Ayerst Laboratories, Inc., New York, New York.

Downloaded From: https://complete.bioone.org/journals/Journal-of-Wildlife-Diseases on 24 Apr 2024
Terms of Use: https://complete.bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 13, July, 1977 259

the animal assumed a recumbent posi-
tion), length of immobilization, depth
of immobilization, and the action of the
antagonist in effecting reversal as de-
termined by time.

RESULTS

The data are summarized in Table 1.
The 8 elk utilized in the study were suc-
cessfully immobilized a total of 52 times
with no failures when the animal re-
ceived the full projectile dosage. For our
purposes, immobilization was defined as
that condition in which the animal had
lost muscular control, became recumbent
and unresponsive to its surroundings and
tactile stimuli, and could be handled
without restraint. The induction time
ranged from 4 to 11.4 mm. On 4 oc-
casions projectiles were deflected after
initial contact with the animals and did
not implant. When this occurred, 2 of
the 4 elk became sedated enough to be
approached but were able to regain an
upright, standing position if prodded.
The additional administration of 1 to 3
mg of M99 I.M. by syringe resulted in
complete immobilization of these ani-
mals. The other 2 elk remained alert
and required a full dosage of M99 for
immobilization.

Depending on the experiment for
which elk were used, the length of the
immobilization period ranged from 10
to 80 mm. and at no time was additional
M99 required to extend the immoziliza-
tion state.

In all cases, the antagonist was used
to terminate the period of immobiliza-
tion. Administration of M50-50 resulted
in quick reversal of immobilization with
the animal regaining awareness and ster-

nal recumbency in .5 to 6 mm. and
arising to a standing position within a
range of 1.4 to 16.7 mm.

Some side effects noted were mild
hyperventilation during induction and
recovery and muscle twitching during
onset. These signs were observed in ap-
proximately 10% of the immobiliza-
tions. Regurgitation of rumen contents
occurred twice, both times in elk who
had been in the recumbent state for one

h. or longer. No lasting effects were ob-
served in these two animals.

Rectal temperatures taken just prior
to administration of M50-50 ranged
from 37.7 to 39.2 C with a mean of
38.3 C. One bull was observed to have
a body tempertaure I to 1.5 C higher
during rut than readings taken during
other times of the year.

DISCUSSION

The use of M99 in elk provided a
quick, dependable means of immobiliza-
tion with a wide margin of safety. In
this study, the addition of acepromazine
maleate was intended to counteract side
effects sometimes associated with the use
of M99 in wild ruminants.-’-’TM Observ-
able side effects such as hyperexcitability
and hyperventilation were mild and re-
versal of immobilization was smooth
and complete. The dosage of M99 re-
ported here is 2.2 mg per 100 kg body
weight which is similar to dosages used
in other studies.’-’-’

One animal in the study was immobi-
lized 11 times; however, no development
of physiological tolerance or long term
side effects attributable to M99 were
noted. It was observed in one bull that
25% more drug was required to achieve
successful immobilization during the
“rut” when compared to immobilizations
made during the balance of the year.
This phenomena might be explained by
alterations of hormone levels and meta-
bolic activity in the male during the
mating season.

The wide margin of safety observed in
the use of M99 is illustrated by one oc-
casion when 6 mg M99 was inadvert-
ently administered I.V. instead of the
antagonist to an animal already immo-
bilized with 6 mg M99 I.M. Although
further depression of the animal was
seen, reversal was still complete and
rapid (5 mm.) when 24 mg M50-50
were administered one mm. later. Ad-
verse effects of M99 on unborn fetuses
was not observed. Two pregnant elk
used in these trials delivered normal
calves even when immobilized within
one month of parturition.
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Receio-ed for publication 3 August 1976

The observations made on elk in this
study confirm previous reports that M99
is an excellent drug for the immobiliza-
tion of elk. As described by Coggins,’
M99 has been successful in inducing im-
mobilization under field conditions.
However care would be warranted in
immobilizing free roaming elk due to
the range of the induction (4.0-11.0 mm.)
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period observed. Repeated use of M99
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