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Medetomidine Sedation and Its Antagonism by Yohimbine in Dogs
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Abstract : The purpose of this study was to determine the antagonistic effects of yohimbine on sedation induced in
dogs with medetomidine. Six mixed breed dogs were repeatedly used at a 2 weeks withdrawal time in this study.
The dogs received 40 pg/kg of medetomidine followed 15 minutes later by 0.2 ml/kg saline solution (group M) or
0.11 mg/kg yohimbine (group MY). All the dogs were examined before and 5, 15, 30, 45, 60, 75, 90, 120 and 150
minutes after the injection of medetomidine, and the induction and recovery times, vital signs, blood biochemistry
and anesthetic quality were recorded. There were significant differences in the recovery of anesthesia between the
groups. In both groups the heart rate decreased rapidly down to five minutes after the administration of medetomidine.
The activity of ALT, AST and the protein concentration did not change significantly in either group and there was
no significant difference between them at any time. Response to noise, muscle tone and analgesic score in the MY
group at 30 minutes were significantly lower than those of the M group. When recovering from anesthesia, the dogs
treated with yohimbine took less time to achieve sternal recumbency and less time to be able to stand and walk.
It was concluded that yohimbine reversed effectively medetomidine sedation in dogs.
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Introduction

Medetomidine, a potent and highly specific a,-adrenoceptor
agonist, is often used in veterinary practice as a sedative, anal-
gesic, and muscle relaxant (13). An antidotal procedure for
reversal of medetomidine is useful in shortening the recovery
period or controlling the excessive or prolonged sedative con-
dition in dogs. Atipamezole has been used as one of the antag-
onist of medetomidine in veterinary medicine. However, yohim-
bine is used to reverse the sedative and cardiovascular effects
of a,-agonist and is used primarily to reverse the effects of
xylazine in dogs and cats (1). In dogs and cats, medetomidine
has been used alone or in combination with butophanol, mor-
phine or tiletamine/zolazepam (8). Currently, yohimbine of o.,-
adrenoreceptor antagoinist, which acts as an antagonist of
medetomidine, has still reported on using hormone and metab-
olism, but a clinical study is less clear.

The purpose of this study was to determine the antagonistic
effects of yohimbine on sedation induced in dogs with medeto-
midine. The induction and recovery times, vital signs, blood
biochemical values were determined in dogs treated yohim-
bine after they had been sedated with medetomidine.

Materials and Methods

Animals and treatments
Six mixed breed dogs (4 males and 2 females) were repeat-
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edly used at a 2 weeks withdrawal time in this study. Their
mean age was 4.3 years (range 2-6 years) and mean body
weight was 3.8 kg (range 2.7-4.6 kg). Food was withheld for 12
hours, and water was withheld for 6 hours before anesthesia.

Mixed breed dogs of both sexes were randomly assigned to
one of two groups of six. The dogs in group M received 40 pg/
kg of medetomidine (Domitor®, Pfizar, USA) followed 15 min-
utes later by 0.2 ml/kg saline solution which was the same vol-
ume as yohimbine at the dose of 0.11 mg/kg.

The dogs in group MY received the same doses of medeto-
midine, followed 15 minutes later by 0.11 mg/kg yohimbine
(Antagozil®, Troy Laboratories, Australia). Medetomidine were
injected into the biceps femoris muscles, and yohimbine and
saline solution were injected intravenous via cephalic vein IV
catheters. All the dogs were examined before and five, 15, 30,
45, 60, 75, 90, 120 and 150 minutes after the injection of
medetomidine, and the induction and recovery times, vital signs,
blood biochemistry and anesthetic quality were recorded.

Induction and recovery times

The induction time was recorded as the time from the injec-
tion of medetomidine to lateral recumbency. The dogs’ recovery
was recorded as the times from the injection of medetomidine to
when they achieved sternal recumbency, to when they stood
up, and to when they were able to walk.

Vital signs

The rectal temperature was measured with a digital ther-
mometer, the heart rate was measured with auscultation and the
respiratory rate was measured by observing chest movement.
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Blood biochemistry

Blood samples were collected at each point by venepunc-
ture from a jugular vein and left to coagulate. They were then
centrifuged at 650 g for 15 minutes and the serum was sepa-
rated. The sample analyzed for alkaline phosphatase (ALP),
aspartate aminotransferase (AST), glucose and total proteins
with an autoanalyzer (Vettest 8008 Blood Chemistry Analyzer;
IDEXX, USA).

Scores for immobilization and analgesia

Score of anesthetic effects (sedative score and anesthetic
score) were subjectively evaluated every 15 minutes during
anesthesia (Table 1). A score was given to each category.

The levels of sedation and analgesia were assessed accord-
ing to the criteria in Table 1.

Statistical analyses

The data of heart rate, respiratory and rectal temperature
were analyzed by one-way analysis of variation and Duncan’s
multiple comparison procedure, and by paired-f test. The P
values below 0.05 were considered to be significant.

Results

Induction and recovery times
The dogs in both groups became sedated after the intra-
muscular injection of medetomidine, and they all became lat-

eral recumbent within 10 minutes without signs of excitement.
The induction time was similar in both groups. While recover-
ing from anesthesia, the M group took a mean 44.4+7.27
minutes to achieve sternal recumbency, compared with 17.6 =
1.14 minutes by the MY group, 72.2 + 9.55 minutes to stand,
compared with 24.0 + 4.18 minutes by the MY group, and
82.4 £+ 10.36 minutes to be able to walk, compared with 25.6 £
4.22 minutes by the MY group (Table 2). There were significant
differences in the recovery of anesthesia between the groups.

Heart rate, respiratory rate and rectal temperature

In both groups the heart rate decreased rapidly down to five
minutes after the administration of medetomidine. In the M
group, the heart rate decreased significantly within 5 minutes
after medetomidine and remained consistently below the base-
line for 120 minutes. In the MY group, the heart rate decreased
significantly for 15 minutes, but after the administration yohim-
bine they were higher than baseline (Table 3). The respiratory
rate decreased after the administration of medetomidine in
both group, but there were no significant differences (Table 3).
The rectal temperature decreased after the administration of
medetomidine in both group, and it was significantly lower
than the baseline at 75, 90, 120 and 180 minutes in the M
group (Table 3).

Blood biochemistry
The activity of ALT, AST and the protein concentration did

Table 1. Subjective criteria used to score levels of sedation (spontaneous posture, response to noise, muscle relaxation) and analgesia

(pedal withdrawal) in dogs treated with medetomidine

Variable Score Criteria
Sedative score
Spontaneous posture
0 Normal
1 Tired but standing
2 Lying, able to attain sterna recumbency
3 Lying, rising with difficulty
4 Unable to rise

Response to noise (dropping of haemostatic forceps)

0 Sensitive or normal

1 Weak

2 No reaction
Muscle tone of jaw and tongue

0 Normal

1

2

3

Slightly weak, tongue cannot be pulled out, or can be pulled out only with difficulty
Weak, tongue can be pulled out, but the dog is able to withdraw it
Very weak, the tongue can easily be pulled out and the dog is unable to withdraw it

Analgesic score (Pedal withdrawal response to pinching of a digit or interdigital web)

Hypersensitive or normal

0

1 Slightly impaired
2 Clearly weak

3 Absent
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Table 2. Induction, sternal recumbency, standing and walking times after administration of medetomidine or medetomidine/yohinbine

in dogs

Induction times

Sternal recumbency

Standing times Walking times

M 9.6+230
MY 10+2.92

444 +£727
17.6 +1.14°

72.2+9.55
24.0+4.18"

82.4+10.36
25.6+4.22"

Data are expressed as mean £ SD (n = 5). "Significantly different (P < 0.05) from the M.

M: medetomidine. MY: medetomidine and yohimbine.

not change significantly in either group and there was no signif-
icant difference between them at any time. The glucose concen-
tration was decreased after the induction of anesthesia in both
group, but it increased after 75 minutes in the M group and
gradually decreased after yohimbine administration in the MY
group (Table 4).

Scores of anesthetic effects

Spontaneous posture scores in the M group were significantly
decreased at 75 and 90 minutes after drug administration. How-
ever, in the MY group, scores of anesthetic effects were signifi-
cantly decreased at 30 minutes after yohimbine administration
(Table 5). Response to noise, muscle tone and analgesic score in
the MY group at 30 minutes were significantly lower than
those of the M group (p < 0.05).

Discussion

Medetomidine is a more selective and full agonist for cen-
tral a,-adrenergic receptor than xylazine and detomidine. It is
used intramuscularly or intravenously as an analgesic and as
a sedative in dogs and cats (13). In dogs and cats, medetomi-
dine has a rapid onset of action and can be administered IV
or IM. After IM administration, the drug is rapidly absorbed,
and peak plasma concentrations are reached within 30 min-
utes (12). The elimination half-life of medetomidine (80 pg/
kg) after IM administration in dogs is 1.28 hours (12). Elim-
ination occurs mainly by biotransformation in the liver, and
inactive metabolites are excreted in the urine. Onset of seda-
tion, analgesia, and muscle relaxation is rapid after IM adminis-
tration of medetomidine to dogs and cats, and the intensity and
duration of these effects depend on dose (10). When medeto-
midine is given IM to dogs at a dose of 40 pg/kg, significant
sedation is apparent within 10 minutes and persists for 44 min-
utes in this study. The adverse effects reported with medetomi-
dine are essentially extensions of its pharmacologic effects
including bradycardia, occasional AV blocks, decreased respi-
ration, hypothermia, urination, vomiting and hyperglycemia.

Yohimbine is used as a selective o,-receptor antagonist of
the sedative and cardiovascular effects of xylazine in dogs,
cats, and several exotic species (3). Yohimbine increases heart
rate and blood pressure, causes central nervous system (CNS)
stimulation and antidiuresis, and has hyperinsulineaemic effects
(7). Many reports on a variety of species have documented
yohimbine’s efficacy in antagonizing the various actions of

xylazine. 0.1 mg/kg IV yohimbine reverses the sedative and
cardiovascular effects of xylazine (1 mg/kg) when administra-
tion IV or IM (4). The action of medetomidine can be reversed
by a,-receptor antagonist, such as the highly specific recep-
tor atipamezole or the less specific yohimbine (9). Although
yohimbine is considered to be mainly a a,-adrenergic receptor
blocker, medical applications for medetomidine have not been
investigated.

In this study, the MY group recovered more rapidly than
the M group, suggesting that the effects of medetomidine were
antagonized by yohimbine. Animals given yohimbine (0.11 mg/
kg IV) after administration medetomidine (0.04 mg/kg M),
show increases of heart rate and initial signs of arousal within
17 minutes and are walking within 26 minutes. Yohimbine an-
tagonized the hypertension, hypotention and bradicardia induced
by a,-adrenergic agonist in dogs (6). In the present study, the
MY group received 0.11 mg/kg yohimbine and had higher
heart rates after 30 minutes than the M group.

Yohimbine reversed the respiratory depression induced by
xylazine and ketamine (5). In this study, yohimbine showed
reversed effects of the respiratory depression induced by
medetomidine. The respiratory rate was decreased after the
administration of medetomidine in both groups, but increased
after the administration of yohimbine in the MY group. The
primary disadvantages of medetomidine are bradycardia with
heart block and respiratory depression. These side effects are
antagonized by yohimbine.

In this study, the rectal temperature of both groups decreased
slightly in the first minutes and significantly decreased at the
75, 90, 120 and 180 minutes in the M group after the injection
of medetomidine, possibly due to the decreased heart rate.
However, after the administration of yohimbine, the rectal tem-
perature in the MY group was not decreased less than the M
group, probably as a result of the reversal of the medetomi-
dine-induced effects.

The peak levels of sedation and analgesia occurred between
15 minutes and 30 minutes after intramuscular administration
of medetomidine, and the effects were continued on average for
approximately 45 minutes in the M group. However, after the
administration of yohimbine, the score of anesthetic effects in
the MY group was significantly lower than that of the M group.

Yohimbine decreased the plasma concentration of glucose,
probably as a result of an increase in plasma insulin concentra-
tion. Hsu and others (1987) also observed that yohimbine
decreased plasma glucose concentration (7). The dogs received
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a low dose of yohimbine, which resulted in an increase in their
respiratory rate and heart rate. Yohimbine may cause transient

effects of yohimbine in anesthesia dogs. Eur J Pharmacol
1983; 94: 219-228.

apprehension or CNS excitement, muscle tremors, salivation, 3. Gross ME, Tranquili WJ. Use of alpha-2 adrenergic receptor
increased respiratory rates and hyperemic mucous membranes antagonists. ] Am Vet Med Assoc 1989; 195: 378-381.
(11), but the adverse effects were not observed in this study, 4. Hatch RC, Booth NH, ‘Clark 1D, (':rawford‘ LM’ Kitzman
. . . . JV, Wallner B. Antagonism of xylazine sedation in dogs by
probably owing to differences in the volume and timing of the . s s
. . X R i 4-aminopyridine and yohimbine. Am J Vet Res 1982; 43:
dose administration. The hypertensive, hypotensive, and cardiac 1009-1014.
slowing action of IV xylazine (1 mg/kg) are antagonized in the 5. Hsu WH, Lu ZX. Effect of yohimbine on xylazine-ketamine
dog by an IV dose of 0.1 mg/kg yohimbine (2). In this study, anesthesia in cats. J] Am Vet Med Assoc 1984; 185: 886-888.
IM medetomidine (0.04 mg/kg) can be antagonized rapidly and 6. Hsu WH, Rong YF, Hembrough FB. The effects of jingsongling,
completely by an IV dose of 0.011 mg/kg yohimbine. a xylazine analog, on mean arterial blood pressure and heart
In conclusion, the administration of yohimbine (0.11 mg/kg) rate in dogs--influences of yohimbine, tolazoline, prazosin,
effectively reversed medetomidine (0.04 mg/kg) - induced seda- and atropine. J Vet Pharmacol Ther 1989; 12: 283.
tion in dogs. The action of reversing was seen within 15 min- 7. Hsu, WH., Schaffer D.D, and Pineda, M.H. Yohimbine in-
utes. Recovery from sedation was quick and smooth, and creases plasma insulin concentrations of dog. Exp Biol Med
. . . 1987; 184: 345-349.
minimal adverse effects were seen in the MY group. o . .
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