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Antagonism of Xylazine in White-Tailed Deer with Intramuscular
Injection of Yohimbine

Bret D. Walllngford,’3 Richard A. Lancia,’ and Edward C. Soutiere,24 ‘Department of Forestry, North Carolina
State University, Box 8002, Raleigh, North Carolina 27695, USA; 2Remington Farms, 7913 Remington Drive,
Chestertown, Maryland 21620, USA; 3Present address: R. D. 1, Box 41 A, Spring Mills, Pennsylvania 16828,
USA; 4Present address: R. D. 1, Box 58A, Trappe, Maryland 21673, USA

ABSTRACT: Eighteen free-ranging white-tailed

deem (Odi�coileus virginianus) were captured
near Chestertown, Maryland (USA) from 15

February to 21 March, and 7 October to 13
November 1986. Deer were immobilized by in-

tramuscular injection of 1.1 to 2.2 mg/kg xyla-
zine hydrochloride and 1.8 to 4.4 mg/kg ketamn-

me hydrochloride. Four captive deer from Time

Pennsylvania State University, Pennsylvammia
(USA), were immobilized on 16 September

1986 with 1 .5 to 2.0 mg/kg xylazine hydrochmlo-

ride. Intramuscular injection of yohimbine hy-
drochlomide (0.4 mg/kg) was used to antagonize

the immobilizations. Free-ranging adult (� 17
months) males could stand after a mean (± SE)

time of 7.3 ± 2.4 rain, adult females after 8.6
± 1.7 mm, male fawns after 5.7 ± 3.3 mm, amid

female fawns after 8.9 ± 1.9 mm. Captive adult

males could stand after 20.2 ± 3.4 mm. Intra-

muscular injections of yohimbine hydrochilo-
ride effectively and safely antagonized the xy-
lazine hydrochmlomide in imrimobilized deer and

were easier to administer than intravenous in-
jections.

Key words: Antagonist, inn mobilization, in-

tramuscular injection, white-tailed deer, xylazi-

ne hydrochloride, yohimbine hydrochloride,
Odocoileus virginianus.

Chemical immobilization of white-tailed

deer (Odocoileus virginianus) may be nec-

essamy for many researchm studies. Xylazine

and xylazine-ketamime mimixtures commimonly

have been used to immobilize captive

white-tailed deer (Gibson et al., 1982;

Mech et al., 1985). Thmese drugs, especially

xylazine, can result in immobilization

times of up to 6 hr (Hsu and Shulaw,

1984). Extended immobilization time, de-

pressed central nervous and respiratory

systems, and low body temperature may

subject research animals to unnecessary

physiological and environmental hazards.

Yohmimbime hydrochloride is am efficient

antagonist for xylazime-immnobilized deer.

Hsu and Shulaw (1984) used intravenous

injection of yohminmbine hmydrocimloride imm

time recurrent tarsal vein to antagommize xy-

lazine hydrochloride mmmobilization mm

mnule deer (Odocoileu.s’ hemionus). Intra-

venous injections of yohmimhmne imydmocimlo-

ride into the jugnlam vein (Mecim et al.,

1985) and an auriculam vein (D. F. Cottamn,

pers. comm.) imave i)een used to reverse

time effects of xylazimme imm whmite-tailed (leer

imnmobilized witim xylazine imydrochmioride

and ketamine hydmocimloride. However, in-

travenous injections canm be difficult imi

field reseamchm due to poor ambient lighmt

conditions whmen deem are captured, ammd

inexperience witim intravemmous immjection

techniques.

Intramuscular injections are easy to ad-

minister and mnay be suitable for situations

encountered (luring field research. Our

objective was to evaluate time safety amid ef-

fectiveness of intramuscular injectionms of

yohimnbime hydrochloride for time anmtago-

nism of 22 xylazine-imuimobihized wimite-

taile(I deer.

Eigimteen free-ranging deer were used.

These included three male and four k-

male fawns, and three male and I I femimale

adults. Time fawns were 5 to 9 �uio of age;

adults were �17 mo. Animals were cap-

tured on Remningtonm Farms (39#{176}10’ to

39#{176}12’N, 76#{176}14’ to 76#{176}10’W), a wildlife

demonstration area located near Cimestem-

town, Maryland (USA). Fmee-ranginmg (leer

were captured with a 21.3 X 21 .3-mum (Irop-

met using the mnetlmods of Commner et al.

( 1987). Capture operations took place h)e-

tween 15 February ammd 21 March, ammd 7

October and 13 November 1986, fromim

sunset to 2 him after sunset. After captimre,

we visually estiunated time weighmt of eacim

deem amid admninistered intramuscular mm-
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jections of 1.1 to 2.2 mug/kg xylazine hy-

drocimloride (Rounpumm, Miles Laboratory

Immc. , Shawnee, Kansas, USA; 100 mg/mi)

amid 1 .8 to 4.4 uimg/kg ketamnimme imydmochlo-

ri(le (Ketaset, Bristol Laboratories, Syra-

cuse, New York, USA; 100 mng/umml). To me-

(111cc stress, ummasks were placed over the

hmead of eacim (leer, and talkimmg was kept

uuminimmmal anm(l low. Radio-collars were at-

tacimed to adult deer.

Four cal)tive males were hioused at time

Deem and Duikem Researcim Facility of Time

Pennsylvania State University (University

Park, Pennsylvania, USA) imi separate 1.4-

ha emmclosumes. Time four captive deer were

weighmed and administered immtrammmusculam

injections of 1.5 to 2.0 mng/kg xylazine imy-

drochioride on 16 September 1986. No

(leer, fmee-mammging or captive, were immo-

bihized more than once.

Time xylazine imydmocimloride was antago-

nized withi intranmusculam injections of 0.4

mug/kg yohimbimme imydmocimloride ( Signma

Chiemimical Co., St. Louis, Missouri, USA; 5

ung/nml) into time upper timigim. Sedation

timmme was definmed as time time fromim drug

a(lummimmistmatiolm to the tinme whmerm aimimnals

appeared sedated under the capture net or

could be safely handled; and recovery time

was defined as time tiumme from injectionm of

yohmimnhine hydrochloride to the timime when

(leer could stammd armd walk onm their own.

Sedation time amid recovery time were me-

corded at the capture site ammd used to cal-

culate imnmnobiiization timne, wimicim was de-

fiumed as time timne wimen deer appeared se-

dated to time timne of yohiumbine hydmochlo-

ri(le injection.

After recovery withm yolmimbine imydro-

cimloride, all deem were monitored as long

as possible for mmoticeable probleumms such as

stumbling, falling, uncoordinated locomo-

tion, and accidental injury. Free-ranging

deem recovering fromim yohimbmne imydmo-

cimlorude injection were followed for 50 to

100 mum after leaving time trap site. Two of

time thmmee adult males and six of time eight

adult femnales were unmonitomed using radio-

telemetry for 3 him time evenimmg following

their capture. Captive deer were observed

daily after recovery.

M ean im mobilization and recovery

times were 36.7 amid 11.6 minutes, respec-

tively, for all deem used in the study (Table

1). We found a large difference in the me-

covemy times of captive and free-ranging

deem. Captive deer immimobilized only with

xylazime hydmochiloride were expected to

recover faster than free-ranging deem im-

mobilized with xylazine hydrochloride and

ketamine hydrochloride. Kreegem and Seal

(1986) found that yohimbine did not me-

verse the effects of ketamine in gray

wolves. However, recovery time for captive

deem was two to three times longer than

time recovery time for any other group.

This could be due to captive deer being

accustomed to hmandlimg. The desire to

uumove from time capture site could be less

for captive deer thman for free-ranging deer.

Witimin time free-ranging deer, males ap-

peared to recover slightly faster than fe-

ummales. Fawns amid adults recovered at the

samne rates within each sex. This was not

expected, since fawns were immobilized

for a shmortem time. However, sample size

was low for all age and sex groups, and

some differences could have occurred in

(Irug dosages.

No adverse effects were seem among

deem recovering frouim iunmobihizations an-

tagonized with intranmuscular injections of

yohmimhine hydrochloride. Neither radio-

monitored deer or captive deem showed

ammy sighs of abnommnal behavior. Although

a few deem stumbled, all were able to walk

or run, and clear obstacles; all appeared

alert to noise.

Benefits of yohimbine hydrochloride an-

tagonism of xylazine hydrochloride include

decreased risk of aspiration pneumonia,

reversal of bradycardia and respiratory de-

pression, and avoidance of predation, thus

reducing the amount of aftercare needed

and overall risk to the recovering animal

(Hsu and Shulaw, 1984). Only minor dif-

ferences in recovery timne were evident be-

tween intravenous injection of yohimbine

hydmocimloride by Hsu and Shulaw (1984)
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(mean 4.4, SD 5.4 mm.) and Mech

� C,, ‘� N c� c� c’� � et al. (1985) (mediamm 6.0, SE 2.1
c�u � rD - C’: - c�u - nun.), and intramuscular injections in our

_ study. We expected a larger difference,

I considering that 16 of 20 deem from Hsu
� and Shulaw ( 1984) were immobilized �60
.� � � .� �. � �;; � .� �;. mmmin (xylazine dose 2.8 mg/kg), and

I � � � - Mccii et al. ( 1985) used mean dosages of

� �0.28 mg/kg yohimbine hydrochloride on

1 1 of 13 deer. Altimoughm differences in

� � study design could account for part of time
�a �

� � Cl C� difference in recovery time, we believe our
z results camm be used to demonstrate time ef-

fectiveness of imtmaunuscular injections of

� I � 0.4 mg/kg yohimbine hydrochloride for an-

I � �: tagonismn of xylazine imydrochlomide in

i -� � white-tailed deem.

. >- -� Theme are several advantages to using

� intramuscular injections on wild trapped

:� � - N �C � � deer. Intramnusculam injections avoid prob-

-� c.� c�u �t3 � ci r� hems associated with locating periphmeral

� :� veins, and timey can be easily administered

� � under field conditions without adequate

� � lighting. We believe these advantages coin-

I .� � � � �: � � � pensate for time difference in recovery timmme
-� � �i �©c’5c’� . .

� ;.� between intramuscular and intravenous in-

�: � jections of yohmimbine hydrochloride.

� ,� Based on our results, we believe timat in-

.� -� � Cl tramuscular injections of 0.4 mg/kg yohim-

� � : � c’:�2 bine hydrochloride can safely amid effec-
C.) Z© . 1 � . i � i� .1.� tiveiy reverse xyiazmme nyamoclmlormue-mn-

-� duced immobilization of white-tailed deer.
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� } -� � vanaugim, G. B. Blank, and C. K. Copeyom

� _�1 for earlier reviews of the manuscript. We
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