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analgesic effect. This experimental study was undertaken to determine the effect of
repeated intravenous (IV) administration of xylazine on sedation and analgesia as well
as cardiac arrhythmia using ECG in donkeys. Three repeated injections of xylazine
(0.5 mg/kg) with 10 minute interval were injected 1V in six healthy adult donkeys.
Sedation score, analgesic score, heart rate (HR), respiratory rate, rectal temperature
and ECG parameters were recorded before and after 2, 5 and 10 minutes from
injection for each injection and then at 5 minutes intervals until complete recovery
from sedation and the normal ECG was recorded. Deep sedation was obtained 5
minutes after the second injection in all donkeys, and the length of sedation lasted 71 £
6 minutes. The deep analgesia was obtained 5 minutes after the third injection in all
donkeys, and the length of analgesia lasted 62 + 5 minutes. There was a highly
significant decrease in HR after the third injection (P < 0.01). Normal HR was
obtained in all donkeys after 75 + 10 minutes of the third injection. Cardiac arrhythmia
as atrial fibrillation and AV block were recorded after second and third injection but
this arrhythmia was transient. We can conclude that repeated injection of xylazine Hcl

give acceptable results either for sedation or ECG parameters in donkeys.
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INTRODUCTION

Xylazine HCI (Alpha 2-adrenoceptor agonist)
is generally used in veterinary medicine for its
sedative and moderate analgesic effects. It is one of
the common tranquilizers which used in veterinary
field for minor procedures (Thurmon and Benson,
1996). Although its wide use, xylazine give only a
short period of action of approximately 20 to 30
minutes, which impedes its use when prolonged
analgesia is necessary (Daunt and Steffey, 2002).
Repeated injections of Xylazine are mandatory in
long standing surgery in equine (Hewes et al., 2007).
Under field conditions, the most commonly surgical
procedures in donkeys were performed in standing
position without general anaesthesia if adequate
analgesia and sedation are provided (Joubert et al.,
1999). To achieve an adequate preoperative analgesia
in donkeys, higher dosages or shorter dosing intervals
may be required since they metabolize many drugs
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more rapidly than horses (Klide et al., 1975). At a
single recommended dose rate, Xylazine has variable
and considerable secondary effects on cardiovascular
system especially cardiac arrhythmia in horses (Muir
and Hamlin 1975; Kirkpatrick, 1978; Kolata and
Rawlings, 1982; Hikasa, 1992). Therefore, repeated
administration of xylazine may extend the analgesic
effect but it could produce a further critical effect on
cardiac arrythemia.

The electrocardiogram (ECG) is the most accurate
method for documenting cardiac arrythemia and
conduction abnormalities (Fregin, 1985). Numerous
studies have been carried out on electrocardiography
in horses, however limited information exists
regarding to electrocardiography in donkeys. This
study was carried out to determine the effect of
repeated intravenous administration of xyalzine HCI
on sedation, analgesia and the electrocardiographic
parameters in donkeys.
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MATERIALS and METHODS

1. Animals

The study was conducted on 6 apparantly healthy
donkeys (Equus asinus) (2 females and 4 males), their
body weight ranged from 150-200 kg and aged 2-7
years. All donkeys were considered to be healthy by
clinical, laboratory and ECG examinations. The
donkeys included in this study were free from any
cardiac diseases. Food, but not water, was withheld
six hours before procedures. The Animal Welfare and
Ethics Committee of Kafrelsheikh  University
approved the experimental protocol.

2. Study design

The study was carried out as an experimental trial.
Three repeated original dose of xylazine were
administered 1V to all examined donkeys with 10
minutes intervals. The dose of xylazine (Xyla-Ject,
ADWIA Pharmaceuticals Co. Cairo, Egypt) was
chosen according to a recommended manufactured
dose in equine (0.5 mg kg—1). Three repeated doses
of xylazine were administered intravenous with 10
minutes interval.

3. Assessment of sedation and analgesia

Sedation was characterized by lowering of the head,
relaxation of the upper eyelids, drooping of the lower
lip and dropping of the ears. The sedation was graded
according to a numerical scale 0-3 (Table 1) (Taylor
et al., 1988). The onset of sedation was recorded. The
degree of analgesia was assessed by the response of
the animal to a needle prick applied to the base of the
ear, shoulder, flank area and perineum at time 0
(baseline value), 5, 10, 15, 20 min and every 5 min
thereafter until the end of the procedure. The
analgesia was scored according to a numerical rating
scale 0-3 (Table 1) (Taylor et al., 1988).

4. ECG

The electrocardiographic traces were obtained using
(Cardio Max FX-7102, Fukud denshi co; Japan)
adjusted to paper speed at 50 mm/sec and sensitivity
at 10 mm/mV. The modified ambulatory standard
base-apex lead for large animals was applied
according to Young, 2004. Briefly, the clips of
electrodes were fixed on the skin after shaving the
hair and application of electrodes past or acoustic gel.
In the base-apex lead, the (black) electrode serves as
a reference electrode for ECG and it was placed in the
right side in front of the scapula, while the positive
(green) electrode was placed on the left 5th
intercostal space over the apex beat area of the heart,
caudal to left elbow, at the level of olecranon process
while the negative (red) one was placed on the right
side of thorax at 3th intercostal space over the base of
the heart behind the right elbow. The remaining
electrode (white) can be positioned anywhere on the
back of the donkey. All records were taken while the
donkeys were standing in the stock; the fore limbs
were kept parallel to each other and perpendicular to
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the long axis of the body. The normal ECG was
recorded while the donkey was calm and the optimal
ECG tracing was obtained. Qualitative and
quantitative assessments of ECG tracings were done.
The morphology of P, T waves and QRS complexes
and duration of different complexes and the interval
were assessed.

Normal ECG tracings, sedation score (SS), analgesic
score (AS), heart rate (HR), respiratory rate and rectal
temperature (RT) were recorded before xylazine
administration and after 2, 5 and 10 minutes of
administration. After 10 minutes of last third
injection, all assessments were recorded every 5
minutes till the normal ECG was recorded.

5. Data analysis

Data was analyzed using a statistical software
package (SPSS for Windows, Version 16. Chicago,
SPSS Inc.). All the data are presented as means +
standard deviations (SD). Repeated measure ANOVA
was used for comparison of measured parameters
before and after repeated drug injections. Significant
differences were considered at (p <0.05).

RESULTS

Moderate sedation was obtained after 10 minutes of
the first injection of xylazine with (sedation score 2).
Although, deep sedation (sedation score 3) was
obtained after 5 minutes of the second injection. The
average length of sedation was 71+6 minutes from the
first injection till complete recovery from sedation.
No donkey became recumbent. On the other hand,
moderate analgesia (analgesic score > 2) was
obtained 5 minutes after the third injection of
xylazine in all donkeys. The average length of
analgesia was 62 + 5 minutes from the begaining of
administration till complete recovery.

There was a significant decrease in HR after 2
minutes from the first injection of xylazine. There
was a highly significant decrease in HR after the third
injection if compared with the normal value (Table
2). In all examined donkeys, HR returned to normal
after 75 + 10 minutes. No abnormal heart sounds
were detectable by auscultation of the heart in
examined donkeys.

Electrocardiographic parameters obtained from the
base-apex lead of examined donkey before and after
administration of three successive doses of xylazine
were recorded (Tables 3&4), (Fig.1. A, B, C, D, E,
and F). In ECG tracing, the normal morphology of P
wave was a simple, monophasic, positive defalcation
in all examined donkeys (Fig. 1. A). No significant
differences in P wave duration and amplitude after
xylazine injections except 5 minutes after the third
dose in 2 donkeys, P wave could not be identified
because of atrial fibrillation (Fig.1. E). In addition a
significant increase in PR duration was recorded 5
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minutes after second and third dose injection. There
were no significant differences in QRS duration after
xylazine injections at all examined times. However,
there was a significant increase in ST and QT
durations after second and third dose of xylazine
injections (Table 3). T duration increased
significantly after xylazine injections and its
amplitude increase significantly after 2 minutes of
third dose. Besides, there were several morphological
changes in T wave configurations. Before injection, T
wave was negative deflection and became biphasic
(+/-) deflection 10 minutes after the first injection,

Figure legends

and 2 and 5 minutes after the third injection (Fig.1. C,
E, F). There were no significant changes in Q and S
amplitude after xylazine injections.

Several changes in QRS complex configurations were
observed after xylazine injection. QRS was biphasic
(+/-) deflections 5 minutes after the third injection. In
addition, there was a significant decrease in R
amplitude after 5 minutes of second injection and
after 2 and 10 minutes of the third injection of
xylazine (Table 4).

Figure 1, (A): Normal ECG of donkey before injection of xylazine showing normal rhythm and normal PQRST.
(B): ECG after 2 minutes of first dose of xylazine showing decreased HR (sinus bradycardia), decreased R
amplitude and increased T wave duration and amplitude. (C): ECG after 10 minutes of first dose of xylazine
showing normal HR, decreased P amplitude, inconstant R duration and biphasic T wave. (D): ECG after 2
minutes of the second dose of xylazine showing sinus bradycardia. (E): ECG after 2 minutes of third dose of
xylazine showing atrial fibrillation decreased R-amplitude and biphasic T wave. (F): ECG of donkey after 5
minutes of third dose of xylazine showing sinus bradycardia, atrial fibrillation, and biphasic T wave.
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Table 1: The sedation and analgesic scores according to (Taylor et al., 1988).

Category  Sedation scores

Analgesic Scores

Normal (0) No sedation

No analgesia

Mild (1) Head normal position, relaxed lower lip and

eyelids

Conscious awareness and subdued response

Moderate (2) Head lowered, drooping eyelids and lower lips

Awareness but no response

Deep (3) Head fully lowered, drooping of the ears,

eyelids

No response to test

Table 2: MeantSD of HR (bpm) in experimental donkeys before injection (Baseline) and after repeated 3

injections of xylazine.

Parameters Baseline X-1 X-3
HR 52.67+1.69
After 2 min 39.67+2.9* 38.67+2.29* 36.86+0.89**
After 5 min 41.67+2.9%* 38.67+1.33* 35.67+1.49**
After 10 min 45.83+1.83 40.00+1.55* 40.00+0.52**

* means that value is significantly different from baseline values at p<0.05.
**means that value is significantly different from baseline values at p<0.01
X-1 means the first intravenous injected dose of xylazine (0.5 mg kg—1)
X-2 means the second same dose of xylazine after 10 min of first injection
X-3 means the third same dose of xyazine after 10 min of second injection

Table 3: Mean+SD of duration (sec/mm) of electrocardiographic parameters in experimental donkeys before
injection (Baseline) and after the three injections of xylazine.

Parameters Baseline X-1 X-2 X-3
P duration 0.06+0.02
After 2 min 0.05+0.02 0.07+0.01 0.07+0.02
After 5 min 0.06+0.02 0.07+£0.01 0.06+0.02
After 10 min 0.06+0.01 0.05+0.01 0.07+0.01
RR duration 1.22+0.1
After 2 min 1.48+0.15 1.52+0.16 1.61+0.1
After 5 min 1.46+0.08 1.51+0.09 1.65+0.08*
After 10 min 1.25+0.06 1.41+0.12 1.47+0.19
PR duration 0.20£0.05
After 2 min 0.21+0.05 0.22+0.04 0.22+0.04
After 5 min 0.21+0.06 0.23+0.04 0.23+0.01
After 10 min 0.21+0.05 0.22+0.04 0.21+0.06
ST duration 0.37£0.44
After 2 min 0.42+0.28 0.45+0.19* 0.46+0.40%*
After 5 min 0.43+0.01 0.44+0.00* 0.46+0.54*
After 10 min 0.42+0.17 0.44+0.03* 0.4740.26*
QT duration 0.40+0.03
After 2 min 0.45+0.04%** 0.49+0.02%* 0.49+0.05**
After 5 min 0.46+0.04%** 0.47+0.03* 0.49+0.05**
After 10 min 0.44+0.03* 0.47+0.06* 0.51+0.04**
QRS duration 0.07+0.01
After 2 min 0.0740.02 0.06+0.02 0.06+0.03
After 5 min 0.06+0.01 0.07+0.02 0.06+0.02
After 10 min 0.07+0.01 0.07+0.02 0.06+0.02
T duration 0.08+£0.03
After 2 min 0.11+0.02 0.11+0.03 0.14+0.02*
After 5 min 0.1040.03 0.11+0.03* 0.11+0.04
After 10 min 0.09+0.04 0.11+0.04 0.13+0.03

*means that value is significantly different from baseline values at p<0.05.
**means that value is significantly different from baseline values at p<0.01
X-1 means the first intravenous injected dose of xylazine (0.5 mg kg—1)
X-2 means the second same dose of xylazine after 10 min of first injection
X-3 means the third same dose of xyazine after 10 min of second injection
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injection (Baseline) and after the three injections of xylazine.

Table 4: MeanSD of amplitude (mv/mm) of electrocardiographic parameters in experimental donkeys before

Parameters Baseline X-1 X-2 X-3
P amplitude 0.24+0.08
After 2 min 0.28+0.05 0.25+0.06 0.25+0.10
After 5 min 0.30+0.14 0.28+0.09 0.24+0.11
After 10 min 0.25+0.13 0.23+0.05 0.21+0.06
R amplitude 2.20+0.54
After 2 min 1.53+0.37 1.15+0.47 1.3040.34%**
After 5 min 1.25+0.30 1.5310.22* 1.15+0.47
After 10 min 1.15+0.47 1.35+0.25 1.3840.19*
T amplitude 0.73+0.49
After 2 min 0.98+0.33 0.93+0.39 1.15+0.43*
After 5 min 0.53+0.15 0.75+0.19 0.75+0.54
After 10 min 0.50+0.26 0.63+0.35 0.90+0.23
Q amplitude 0.03+0.03
After 2 min 0.04+0.05 0.05+0.04 0.06+0.04
After 5 min 0.06+0.09 0.05+0.04 0.03+0.04
After 10 min 0.05+0.04 0.03+0.05 0.0340.03
S amplitude 0.09+0.03
After 2 min 0.09+0.06 0.06+0.03 0.0340.05
After 5 min 0.06+0.05 0.03+0.05 0.20+0.23
After 10 min 0.00+0.00 0.05+0.06 0.05+0.06
P amplitude 0.24+0.08
After 2 min 0.28+0.05 0.25+0.06 0.25+0.10
After 5 min 0.30+0.14 0.28+0.09 0.24+0.11
After 10 min 0.25+0.13 0.23+0.05 0.21+0.06
R amplitude 2.20+0.54
After 2 min 1.53+0.37 1.15+0.47 1.30+0.34**
After 5 min 1.25+0.30 1.5340.22* 1.1540.47
After 10 min 1.15+0.47 1.35+0.25 1.3840.19*

* means that value is significantly different from baseline values at p<0.05.
**means that value is significantly different from baseline values at p<0.01
X-1 means the first intravenous injected dose of xylazine (0.5 mg kg—1)
X-2 means the second same dose of xylazine after 10 min of first injection
X-3 means the third same dose of xyazine after 10 min of second injection

DISCUSSION

In donkey practice, proper sedation and analgesia are
often required to perform different standing surgical
procedures (Matthews and van Loon, 2013). Alpha2-
adrenergic agonists (e.g. xylazine, detomidine,
medetomidine, and romifidine) are widely used in
equine practice for their sedative and analgesic effects
(Valverde, 2010). A few studies have assessed the
sedative effects of xylazine (Varshney et al., 1996) in
donkeys, and sedation seems to be dosedependent.
However, larger doses may be needed in donkeys to
achieve similar degrees of sedation to those achieved
in horses (Joubert et al., 1999). Aziz et al. (2008)
describe laparoscopic ovariectomy with an average of
12 min duration in standing donkeys using xylazine
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sedation (1mg/kg) and local infiltration of the
laparoscopic  portal sides with lidocaine. At
recommended doses for donkeys (Lizarraga and
Beths, 2012), xylazine usually induced short duration
of sedation and analgesia. Previous reports stated that
constant rate infusion protocols for xylazine and
repeated doses of IV xylazine can be administrated to
increase both sedation and analgesia in standing horse
even for minor surgical procedures (Ringer et al.,
2012). Similarly, our results demonstrated that deep
sedation and analgesia with prolonged duration of
sedation (716 minutes) and analgesia (62 + 5
minutes) was obtained after three repated doses of
xylazine in donkeys.

All alpha2-adrenergic agonists have a dose-dependent
effect on cardiovascular function (Yamashita et al.,



2000). In the present study, the decrease in HR was
significant after every single injection. This could be
attributed to a cumulative effect of xylazine on HR
which could be also the cause of delaying the time of
recovery until returning to the normal HR. The
decrease in HR after xylazine injection can be
attributed to one or more of the following
mechanisms: inhibition of sympathetic tone,
prevention of norepinephrine release from adrenergic
endings, activation of vagus nerve in response to
primary blood vessel contractions and increase in
acetylcholine release from cardiac parasympathetic
nerves (Ilback and Stalhandske, 2003).

There was no significance difference in P-wave and
QRS intervals after repeated administration of
xylazine indicating that xylazine at these doses had
no effect on the atrial and ventricular depolarization
time and area (Sarchahi et al., 2009). However, RR-
interval was significantly increased after the third
injection associated with absence of identified P-
waves (paroxysmal atrial fibrillation) that resulted
from vagal stimulation (Chen and Tan, 2007). During
atrial fibrillation, more excitation waves reach AV
node at certain time resulting in concealment of
conduction thus AV block is more common to occur
in horses after vagal stimulation (Meijler et al., 1984).

For evaluating the effect of drug on AV conduction, it
would be better to compare the changes in the PR-
interval with controls or pre-dose values (Hanton and
Rabemampianina, 2006). In the present study, PR-
interval increased significantly 5 minutes after the
second and third injections in comparison to base line
value, which represented the first and the second
degree of AV block (Morton et al., 2011).

Moreover, ST- interval increased significantly after
the second and the third injections, this could be
attributed to the inversed relation between ST
duration and HR (Milhorn, 2005). Besides QT-
intervals increased significantly after xylazine
administration, especially 10 minutes after the third
injection. This could attribute to several causes; the
inversed relation between QT- interval and heart rate,
slow repolarization of ventricles, and decrease in the
oxygen requirement of the heart as a result of
xylazine administration (Dinu et al., 2007). R
amplitude decreased after xylazine administration that
denoted a marked reduction of myocardial
concentration especially after second and the third
injections.

On the basis of the obtained results, we can affirm
that the changes in ECG parameters in this study
could be attributed to increased vagal activity caused
by the vasopressor effect of alpha-2 agonist leading to
decrease of HR and cardiac output (Knight, 1980).
These effects had also been previously reported in
horses (Dyson et al., 1998). In this study, the repeated
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administration of clinical recommended dosage of
xylazine within short intervals amplifies some side
effects of xylazine such as bradycardia after the first
injection, and causes atrial fibrillation and AV block
after the second injection. Typically, these
arrhythmias are transient and not life threatening and
are attributed to a baroreceptor mediated reflex to the
peripheral ~ vasoconstriction  and  diminished
sympathetic outflow (Sinclair, 2003).

Further studies need to be conducted to evaluate the
effects of co-administration of atropine with repeated
xylazine administration on ECG in donkeys to
counteract the transient cardiac effect of xylazine.

CONCLUSION

This study suggested that the dosages of xylazine HCI
with 10 minutes intervals increased its sedative and
analgesic period with transient cardiovascular effects
in donkeys which make it a useful and safe method to
ot obtain adequate sedation and analgesia to perform
some surgical proceedures in standing postion in
donkeys.
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