" BioOne COMPLETE

ORAL ADMINISTRATION OF DIAZEPAM AND
PROMAZINE HYDROCHLORIDE TO IMMOBILIZE
PRONGHORN

Authors: PUSATERI, FRANCES M., HIBLER, CHARLES P., and
POJAR, THOMAS M.

Source: Journal of Wildlife Diseases, 18(1) : 9-16

Published By: Wildlife Disease Association
URL.: https://doi.org/10.7589/0090-3558-18.1.9

BioOne Complete (complete.BioOne.org) is a full-text database of 200 subscribed and open-access titles
in the biological, ecological, and environmental sciences published by nonprofit societies, associations,
museums, institutions, and presses.

Your use of this PDF, the BioOne Complete website, and all posted and associated content indicates your
acceptance of BioOne’s Terms of Use, available at www.bioone.org/terms-of-use.

Usage of BioOne Complete content is strictly limited to personal, educational, and non - commercial use.
Commercial inquiries or rights and permissions requests should be directed to the individual publisher as
copyright holder.

BioOne sees sustainable scholarly publishing as an inherently collaborative enterprise connecting authors, nonprofit
publishers, academic institutions, research libraries, and research funders in the common goal of maximizing access to
critical research.

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 23 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 18, No. 1, January, 1982 9

ORAL ADMINISTRATION OF DIAZEPAM AND PROMAZINE
HYDROCHLORIDE TO IMMOBILIZE PRONGHORN

FRANCES M. PUSATERI, Colorado Division of Wildlife, 6060 Broadway, Denver, Colorado 80216.
CHARLES P. HIBLER, Colorado State University, Fort Collins, Colorado 80523.
THOMAS M. POJAR, Colorado Division of Wildlife, 317 W. Prospect St., Fort Collins, Colorado 80526.

Abstract: Oral tranquilizers were mixed with a grain bait and fed to pronghorn
(Antilocapra americana)in an attempt toimmobilize and thus facilitate their capture.
Diazepam, administered at 6 mg/kg body weight immobilized a tame pronghorn
fawn within 30 min. Tranquilization was still apparent after 8 h. A minimum dose of
23 mg/kg body weight was necessary to immobilize a wild adult pronghorn.
Immobilization occurred after 60 min and tranquilization was apparent 24 h post
ingestion. Excitement severely impeded the effect of the drug and although easily
captured, the animal struggled wildly when handled. Wild pronghorn fawns showed
moderate tranquilization when administered diazepam at 23 mg/kg body weight but
were unapproachable. Doses of diazepam between 13 and 23 mg/kg body weight were
used to capture tame yearling and adult pronghorn held in a 132 ha enclosure. A dose
of 23 mg/kg body weight was excessive in that the animals did not recover for 48 to 54
h post ingestion and had difficulty maintaining a sternal bedding position. Diazepam
at 13 mg/kg body weight failed to tranquilize the animals sufficiently for easy
capture. Promazine hydrochloride at doses of 2 to 17 mg/kg body weight, given orally
to wild pronghorn fawns and an adult, did not produce visible signs of tranquiliza-
tion. Animals refused to eat bait containing doses of promazine hydrochloride greater
than 17 mg/kg body weight.

INTRODUCTION

High mortality associated with current
drive-trapping and transportation tech-

and successfully captured. There is a
wide safety margin associated with the
use of diazepam'!»!> and mortality due to

niques %712 has stimulated a search for
a tranquilizer which can be administered
orally in bait to capture and safely han-
dle pronghorn (Antilocapra americana).
Diazepam® has been used in conjunc-
tion with the steel leg-hold trap to reduce
injury while capturing coyote (Canis
latrans) and red fox (Vulpes fulva). @
White-tailed deer (Odocoileus
virginianus), %'%1L15  mule deer
(Odocoileus hemionus),'> axis deer (Axis
axis),'® sika deer (Cervus nippon)'* and
fallow deer (Dama dama)'® held in
enclosures of varying sizes have been
administered diazepam orally in bait

U Valium. Roche Laboratories, Nutley, New Jersey.

the effects of the drug alone is low.5!! By
continual observation, predation on
sedated animals or bloat resulting from
animals falling on their side can be
prevented.!®

Promazine hydrochloride ad-
ministered orally in feed has functioned
well in quieting belligerent and
aggressive horses and domestic cattle,
thus facilitating handling.4%8 In wild
ungulates, promazine hydrochloride has
seen limited use as an oral tranquilizer.
Injected intramuscularly into zebra and
five species of wild ungulates, promazine
hydrochloride produced good tran-

@ Promazine granules. Fort Dodge Laboratories, Inc., Fort Dodge, lowa.
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quilization. Kangaroos and wallabies
fed promazine hydrochloride on
vegetables and fruit were easily ap-
proached and restrained.!* A wide safety
margin and apparent lack of toxicity®!?
is associated with promazine hydro-
chloride. This paper describes the use of
diazepam and promazine hydrochloride
in the capture and handling of tame and
wild pronghorn.

MATERIALS AND METHODS

Diazepam

Tame fawn pronghorn. Two female
pronghorn fawns were raised and main-
tained in captivity. The dominant fawn
(101) weighed 23 kg; the other fawn (102)
weighed 26 kg. Both were previously
infected with contagious ecthyma and
had active lesions in the mouth. Between
23 and 27 February 1980, increasing
doses of diazepam were administered to
the fawns in a series of trials (Table 1).
Diazepam tablets were ground and add-
ed to 1 |1 of grain per animal, using
approximately 10 ml clear Karo syrup to
facilitate adherence of the diazepam. In
subsequent trials, this was reduced to 0.5
1 grain per animal and 20 ml clear Karo
syrup. Fawn 101 was euthanized before
the final trial. Post ingestion, the fawns
were observed at 30 min intervals.
Clinical signs of tranquilization,
approachability, specific reactions to
handling, time to immobilization, and
recovery time were recorded.

Wild pronghorn. Two wild prong-
horn fawns, each weighing approximate-
ly 45 kg and a wild adult doe, weighing
approximately 54 kg, were maintained in
a 0.66 ha enclosure. Between 7 and 15
March 1980, increasing doses of
diazepam were administered in a series
of trials (Table 1). Diazepam tablets were
ground and added to 1 1 of grain per
animal using approximately 40 ml of
dark Karo syrup to facilitate adherence
of the diazepam. It was necessary to
increase the amount of dark Karo syrup

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 23 Apr 2024
Terms of Use: https://bioone.org/terms-of-use

per liter of grain to accommodate in-
creasing amounts of ground diazepam.

Because these animals were wild, they
were observed with binoculars from a
blind about 200 m away. Time spent
feeding, visible signs of tranquilization,
and general movement were recorded.
The animals were approached at ap-
proximately 1 h intervals post ingestion.
Approachability, amount of bait con-
sumed, time to immobilization, and
recovery time were recorded.

Tame yearling and adult
pronghorn. Information gained from
previous trials was used to capture
animals from a group of 15 pronghorn
kept in a 132 ha enclosure on the Central
Plains Experimental Range. This area is
shortgrass prairie and is located about 19
km northeast of Nunn, Colorado. Six of
those animals were considered tame in
that they would take grain from a hand-
held bucket. As in previous trials,
diazepam tablets were ground and bound
to grain using clear karo syrup.

Two separate efforts, trial 4 to capture
four and trial 5 to capture two tame
pronghorn, were made on 28 February
and 3 March 1980, respectively (Table 1).
In each effort, the bait (consisting of 1 1 of
grain and 600 mg diazepam per animal)
was placed in buckets in an area where
the animals were accustomed to feeding.
Observers then watched from vehicles
about 50 m away. Time until ap-
proachable, subsequent effects, and
recovery time were recorded. After cap-
ture, the pronghorn were placed in
darkened carrying crates and taken to
the animal maintenance facility near
Fort Collins.

Promazine

Wild pronghorn. Between 21 March
and 6 April 1980, increasing doses of
promazine hydrochloride were ad-
ministered in a series of trials (Table 2) to
two pronghorn fawns and an adult doe.
During trials 1 through 4 the animals
were maintained in a 0.66 ha enclosure.
They were released into a larger area



Journal of Wildlife Diseases Vol. 18, No. 1, January, 1982

a[qeyxaiadAy aq Aew ‘s[qeydoroiddeun ‘uonezi[inbuer; jo ufis a[qisia=iood uonezijinbuer} jo uds J[qISIA ou=auou

paamded Aqises ‘s|qeyoroidde ‘pappaq-pood ‘wied ‘sjqeyororddeun ‘Fuljquinis ‘UOIRUIPIOOD JO SSO[=ajeIdpowt

o]

paisadur adesop paquosaad jo ..::oE<n
j[npe awe)=Yy |, 3uljieak awel=4 |, Umej awel= [, }[NPe P[IMm =Y\ umej PIM=dMy

jelapow Ve 06 009 L1 009 L1 08 18]\ £ 43 5 VL 144
JjeIapowr Ve 0ve 009 &1 009 €1 08 1B\ £ 14 5 AL 444
g (el
poo3 2] 09 008 81 009 €1 08 93 82 14 5 AL (44
poo3 8¥ 144 0021 Lg 009 g1 08 93 82 4 2 AL 102
v el
poo3 0g o€ 00¥ ¢l 00¥ ¢l 08 Q34 L2 9 5 AL c01
€ [Bly],
poo3 144 09 0031 €3¢ 0021 €2 08 T8N G1 0g 5VM 081
Jjelapowr +8 - 0s8 61 0031 LS 08 18\l G1 ov 5dM 281
djelspowt +8 - 048 61 00G1 L2 08 18N G1 oy 5 dM LLT
poo3 +8 o€ 091 9 002 8 08 Q34 ¥2 9% 5 dlL ¢01
poo3 +ve 0¢ ove 01 002 6 08 934 ¥2 €2 5 dlL 101
g el
auou - - 00€ 9 009 11 08 18Nl 11 0S 5VM 081
sjetapow 144 - 0001 3 009 €1 08 18N L oy 5dMm a81
2jetspow 44 - 0001 314 009 €1 08 18]\l L ov 5dam LLY
lood a'¢ - ov1 ¢ 0LT L 08 934 €2 9 5 4L c01
poo3 +8 081 003 6 0OLT L 08 Q3 €2 €3 5 dL 101
I 18l
;uonezt () (utua) (peay,/3w) (3y,/8w) (peay/dw) (dy/3w) are(] (38y) godAy,
-[iInbueaj, KI2A003.1 ainjded qParewnsy paquIdsald ydepy  [ewntuy
Jo d3ada(] ) ) adeso(] ‘xoxddy

uonsagdut jsod awir],

‘(DUDOdWD D2dDO0UY) uloyFuold uo wedazelp jo $3093j8 Juizijinbuesy jo Arewwing ‘| FIGV.L

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 23 Apr 2024

Terms of Use: https://bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 18, No. 1, January, 1982

12

pajsadut adesop paquiosaad jo Junowry
}npe plIM=V M\ UMB] P[IM=|M,

auou 0 0 0SL 1 08 1dy 9 5VM 081
auou 0S1 g 0SL L1 08 1dy 9 5 AM ¢8I
auou 0 0 0SL L1 08 1dy 9 5 AM LLT
9 el
auou 291 € 095 01 08 1dy ¥ 5 VM 081
auou 1249 € 09S ¢l 08 1dy ¥ 5 dM 281
auou felerd 9 09¢ 4 08 1dy ¥ 5 M LLT
G Bl
auou L81 14 09¢ 01 08 1B\ <2 5VM 081
auou 09S [4! 096 4! 08 e\l G2 5 AM 281
auou vLE 8 09S 4t 08 18|\ ¢g 5 dM LLT
LA LIEN A
auou 6 [4 08¢ G 08 e\l ¥2 5 VM 081
auou 1449 L 082 9 08 e\l ¥¢ 5 dAM ¢8I
auou 0zy 6 082 9 08 18]\l ¥2 5 AM LLT
€ 18],
auou £6 4 (1148 € 08 18\l €3 5VM 081
auou ol € ov1 € 08 18l €2 5 dAM 281
auou L8I 4 (1141 € 08 1Al €3 5 dAM LLT
G 18l
auou 92 1 oL 1 08 18\l 12 5VM 081
auou £¢ 1 oL 14 08 18\l 13 5 dAM 281
auou 93 1 oL 14 08 18\l 17 5 AM LLT
I (el
uonezl (peay/3u) (3y/3w) (peay/3u) (8y/3w) are(] gadA],
-[inbueay, qParewnsy paquiosaad [ewtuy
Jo 9aada(] adeso(q

‘(DupdLPWD DAdDIOIUY) uloyFuoad ur suizewold Jo JAa)39 Suizi[inbuey jo Arewwng ‘7 A1IV.L

Downloaded From: https://bioone.org/journals/Journal-of-Wildlife-Diseases on 23 Apr 2024

Terms of Use: https://bioone.org/terms-of-use



Journal of Wildlife Diseases Vol. 18, No. 1, January, 1982

13

during the final two trials. Promazine
hydrochloride granules were ground and
added to 1 1 of grain per animal using
approximately 40 ml of dark Karo syrup
to facilitate adherence of the promazine
hydrochloride. As the dose of promazine
hydrochloride was increased, the
amount of grain was reduced and the
amount of Karo syrup increased to con-
centrate the drug on the bait. The
animals were constantly observed from a
blind and approached at 1 h intervals.
Time spent feeding, signs of tranquiliza-
tion, approachability, and amount of
bait consumed were recorded.

In both the diazepam and promazine
hydrochloride trials, the degree of tran-
quilization was classified as none, no
visible signs of tranquilization; poor,
some sign of tranquilization but the
animal is unapproachable and may be
hyperexcited; moderate, animal is calm,
uncoordinated, stumbling, but still unap-
proachable; and good, animal is im-
mobilized, bedded, approachable, and
easily captured.

RESULTS

Diazepam

Tame pronghorn fawns given
diazepam at doses of 6-15 mg/kg body
weight were tranquilized effectively
(Table 1). As doses were increased,
recovery time lengthened. In wild prong-
horn, the maximum dose of 23 mg/kg
body weight failed to successfully im-
mobilize the fawns, while good tran-
quilization was seen in the adult within
60 min (Table 1). The yearling and adult
pronghorn showed initial signs of tran-
quilization 20 min post ingestion. Good
tranquilization and approachability was
reached at 45 to 60 min (Table 1).

The sequence of immobilization was
fairly consistent in both tame, and wild
pronghorns. During the first 15 min,
ears, eyes, head, and neck gradually
dropped. Subsequently, the animals lost
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coordination and spread their legs for
balance. The animals tend to bed quickly
but did not lose their ability to remain in
a sternal position. Once bedded, the tame
pronghorn fawns seemed lethargic, were
unwilling to rise without help, and when
assisted to their feet, were uncoordinated
and easily guided. The wild adult was
sedate until touched, struggled moderate-
ly when restrained, and showed a strong
capability to overcome the sedative ac-
tion of the drug when excited. Upon
release she thrashed wildly until gaining
her feet, dashed off, and was not captured
again.

Moderately tranquilized wild fawns
reacted similarly to the immobilized wild
adult, but were less sedate and ap-
proachable. All three were notably
calmer when moderately effected. One of
the wild fawns was reluctant to bed,
preferring to stand with head braced on
the fence and rear legs spread. All the
animals had trouble regaining their feet
after lying down.

An inadequate dose of tranquilizer in
the tame fawn 102 resulted in an ex-
citable state characterized by bristled
body hair, twitching tail and eyelids, and
an erratic, stiff-legged gait. This state
was observed 30 min post ingestion and
continued for 1.5 h.

The tame and wild animals were
observed grinding their teeth during
tranquilization. The tame fawns in-
gested gravel and all fed as the drug
began to wear off. Return of coordination
was gradual unless the animal wasundu-
ly excited.

Promazine hydrochloride

Oral promazine hydrochloridein doses
ranging from 2 to 17 mg/kg of body
weight appears to have no effect on wild
pronghorn. The bitter taste of promazine
hydrochloride imposes an upper limit on
the dose administered. As the dose in-
creases, the drug becomes so concen-
trated on the bait the animals refused to
eat.
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DISCUSSION

Diazepam

Signs of tranquilization due to
diazepam in tame fawn, tame yearling
and adult, and wild fawn and adult
pronghorn are similar to those seen in
white-tailed deer,®!* although a
protruding tongue which limited intake
in cervids'® was not seen. Tame animals
required less drug per kg body weight
than wild animals for effective im-
mobilization. Failure to immobilize wild
pronghorn fawns with diazepam at 23
mg/kg body weight while finding good
tranquilization in the wild adult doe may
indicate a higher tolerance to diazepam
in younger animals. However, in using
diazepam on cervids, individual animals
showed a wide variation in response, and
age was not as important as the excited
state of the animal.!> Excitement was an
important facotr in the animal’s ability
to overcome the sedative effect of the
drug as was seen in the capture of the
adult doe. Examination of the animals at
hourly intervals may have been a flaw in
the experiment in that excitation before
the drug reached maximum effectiveness
could have increased the animal’s
resistance. Because of extended recovery
times at high doses and arousal caused
by excitement, moderate doses
(diazepam at 20 mg/kg body weight)
combined with a 4-8 h period before
attempted capture may prove more
effective.!s

As a capture technique for wild prong-
horn, diazepam administered orally in
bait showed some possibilities, but poten-
tial problems were evident. Finding an
attractive bait the animals will accept
poses a problem. Dark Karo syrup mixed
with grain strongly attracted animals
accustomed to feeding on grain and
worked well as an adherent for the
powdered drug. Yet, as vegetation began
to green up, the animals showed little
interest in the grain bait.

The dominance hierarchy established
by the gregarious pronghorn makes the
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capture of large groups (10 or more)
unfeasible. Dominant animals con-
sistently ingested the greater portion of
the bait. Because no self-limitation was
observed in the pronghorn, nothing
would prevent dominant animals from
ingesting three to four times theintended
dose. When severely tranquilized, the
animals require constant attention to
maintain a sternal position and may
lapse into a coma.!? The varying degrees
of tranquilization occurring in a large
group would also create problems. For
example, the poorly tranquilized prong-
horn fawn showed signs of hyperex-
citability, unduly exciting the other
animal. Both poorly and moderately
tranquilized animals had difficulty gain-
ing their feet when bedded and stumbled
and lurched when approached. Warn-
ings blown by non-tranquilized animals
and attempts at capture could cause
incapacitated animals to injure
themselves attempting to avoid capture,
as was seen in the capture of white-tailed
deer.lo,lﬁ

Extended recovery periods of upto 30 h
also pose problems in using diazepam. In
the wild, tranquilized animals require
constant observation to prevent bloat,
exposure and predation. At excessive
doses tame yearling and adult animals
taken into captivity needed constant
observation during the recovery period.
When attempting to rise they would
sometimes lose their balance, falling
down in a prone position unableto return
to a sternal position without assistance.
Another important consideration is
economic feasibility. During the course
of experimentation, the price of
diazepam increased three-fold, bringing
the price of tranquilization to ap-
proximately 30 to 60 dollars (U.S.) an
animal.

Based on the information gained from
this study diazepam should be ad-
ministered in varying dosages depend-
ing on the disposition of the animal and
the reasons for capture and handling.
Apparently diazepam at 10-15 mg/kg



Journal of Wildlife Diseases Vol. 18, No. 1, January, 1982

15

body weight is adequate for routine cap-
ture and handling of tame fawns. The
effective handling period is approximate-
ly 8 to 16 h after good tranquilization is
reached. Since diazepam has such a wide
safety margin,!! !5 tame yearling and
adult animals should be given 18 to 23
mg/kg body weight. The higher dosage
would help ensure that the animals
would not be able to overcome the tran-
quilizing effects of the diazepam when
excited. In capturing and handling wild
animals in captivity, the minimum dose
of diazepam would probably have to be
greater than 23 mg/kg body weight as
this dose was inadequatein the handling
of a wild adult pronghorn. Diazepam as
an oral tranquilizer has extremely
limited utility in the capture and han-
dling of freeranging wild animals and as
was illustrated with the wild pronghorn,
requires further experimentation for
reliable use in capturing and handling
wild animals in captivity. The maximum
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the effects of sedation.!?

Promazine hydrochloride
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