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Abstract

The objective of the study is to determine the sedative effects of xylazine HCl administered to sheep in repeated fixed doses clinically and
biochemically. Five Akkaraman breed rams identified to be clinically healthy were used in the study. Xylazine HCl was administered 4 times
at a dose of 0.4 mg/kg intramuscular (fixed dose) with 4 day intervals to induce sedation. Rectal temperature, heart rate and respiratory rate
along with rumen motility of all animals were evaluated before and after the administration. The depths of sedation and analgesia, control
of reflexes along with various biochemical parameters were studied. The results showed that xylazine HCl led to change of less physiological
parameters in the following administration in comparison with the first application. Whereas only moderate and deep sedation were
observed in the first application on sheep; mild, moderate and deep sedation were observed in all remaining administration. The degree of
analgesic effect was 0 during mild and moderate sedation periods whereas it was 1-2 during deep sedation period. It was concluded that
repeated sedations of xylazine HCl administration reduce the degree of sedation in third and fourth administration in sheep.
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Koyunlarda Tekrarlanan Sedasyonlarda Kullanilan Xylazinin
Biyokimyasal ve Klinik Degerlere Etkisi

Ozet

Bu calismada ksilazinin tekrarlayan dozlarda klinik ve biyokimyasal agidan sedatif etkilerini arastirmak amaclanmistir. Calismada klinik olarak
saglikh oldugu belirlenen 5 adet yetiskin Akkaraman irki kog kullanildi. Sedasyon olusturmak amaciyla her uygulamada xylazin HCl 0.4
mg/kg dozunda kas ici olarak (sabit doz) 4 glin arayla 4 uygulama yapildi. Uygulama 6ncesi ve uygulama sonrasi rektal viicut sicaklig,
nabiz ve solunum sayisi, rumen hareketleri, takip edildi. Ayrica sedasyon ve analjezinin derinligi, reflekslerin kontroli ile biyokimyasal bazi
parametreler arastirildi. ilk uygulamaya gére tekrarlayan dozlarda ksilazin HCI fizyolojik parametrelerde daha az degisiklige neden oldu.
ilk ugulamada sadece orta ve ileri derecede sedasyon sekillenirken, sonraki uygulamalarda hafif, orta ve ileri derecede sedasyon sekillendi.
Hafif ve orta derece sedasyonda analjezinin derecesi 0 iken, derin sedasyonda 1-2 olarak saptandi. Sonug olarak koyunlarda tekrarlayan
sedasyonlarda verilen ksilazin HCI'nin tGg¢lincl ve dérdiincti uygulamalarinda sedasyonun derecesini azalttigi sonucuna varildi.

Anahtar sézciikler: Koyun, Ksilazin HCl, Tekrarlayan sedasyon

Xylazine HCl is the most preferred drug among a-2
adrenoreceptor agonists and can be administered intra-
venously, intramuscularly and subcutaneously B2, Xylazine
HCI has analgesic effects in addition to its sedative and
myorelaxant effects. However, it has been stated that
xylazine HCI has a different analgesic effect among sheep
species 52131, The dose of the a-2 agonists and the
temperament of the animal affect the degree of sedation ®.

INTRODUCTION

Sedation is required for the examination (endoscopy)
of various surgical procedures (castration, cesarean section
e.g.) in sheep and therefore a-2 adrenoreceptor agonists
are used ', -2 adrenoreceptor agonists cause respiratory
distress, hypercapnia and hypoxemia. These effects may

prolong the duration of sedation 5. In addition they
increase the amount of urine and cause hyperglycemia
and hypoinsulinemia 719,

It is also stated that increasing drug dose results in a
sedation time increase whereas no change is observed
in sedation depth "4,
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Pulse rate, respiratory rate, rumen motility and rectal
temperature changes are observed in animals to which
xylazine HCl is administered %''*77 Various cases have
been put forth especially for sheep in which clinical
findings of pulmonary edema have been observed and
which have ended in death 8918,

A literature survey was carried out as a result of which
no study was found in which the clinical, biochemical and
sedative effects of repeated doses of xylazine HCI on sheep
have been examined. The objective of our study is to
determine the sedative effects of the repeated sedations
of xylazine HCl from a clinical and biochemical perspective.

MATERIALS and METHODS

Animals

Five clinically healthy Akkaraman breed rams at the
Yazincl Yil University Research and Application Farm
were used in the study. The live weights of the animals
varied between 40-55 kg and their ages were between
20-24 months. The animals were subject to the same
feeding program throughout the duration of the study.
Consent of the Ethics Council of the University of Yiizlinci
Yil (2011/08) was taken prior to the start of the study.

Sedation Applications

The animals were not fed starting from 12 h prior to the
study. Xylazine HCI (Rompun 2%, Bayer) was administered
to induce sedation at a dose of 0.4 mg/kg intramuscularly
(fixed dose) for 4 times with 4 day intervals.

Clinical Evaluation

Rectal temperature, pulse rate, respiration rate,
pulmonary sounds and rumen activity were evaluated at
times of 0 (before xylazine HCI administration -baseline)
5, 15, 30, 45, 60, 75, 90, 105 and 120 min following xylazine
HCI administration. Rectal temperature was measured
using a digital thermometer. Pulmonary sounds, rumen
activities, pulse rate and respiration rate were measured
using a stethescope. In addition, it was monitored
whether oro-nasal discharge and urination started after
administering xylazine HCI.

Evaluation of Reflexes

Eye movements, palpebral, corneal, pupillary, patellar
and triceps brachii reflexes were controlled in all groups
at times of 0 (before xylazine HCI administration-base-
line) 5, 15, 30, 45, 60, 75, 90, 105 and 120 min following
xylazine HCl administration.

Evaluation of Sedation

Sedation scoring was made by modifying the evaluations
of Kastner et al."?, as follows:

No sedation (before sedation-baseline): The movements,
activity and standing posture of the animal are normal. The
movements of the ears, neck positions and movements of
the eyelids are at their physiological values.

Mild sedation: Decrease of the movements and interest
of the animal towards its environment, sagging of the ear,
bending of the head, uncoordinared movements of the
animal while walking but not attaining a laying posture
were accepted as symptoms of mild sedation.

Moderate sedation: Lying down of the animal in
the sterno-abdominal position following mild sedation
findings was accepted as moderate sedation.

Deep sedation: Direct lateral laying down of the animal
following moderate or mild sedation conditions along
with the head and extremities not moving were accepted
as deep sedation.

Ending sedation: The passing of a deeply sedated
animal to a sterno-abdominal or standing posture are
accepted as the end of this period. Whereas this period
was accepted to have ended when a moderately sedated
animal attained a standing posture. Mild sedation period
was accepted to have ended when the physiological
behavior of a mildly sedated animal returned back to
normal. Therefore, behavior of the animals was evaluted
at 5 min intervals.

Evaluation of the Analgesic Effect

Analgesia was evaluated before drug administration
(baseline) and at 5 min interval after drug administration
until complete recovery. Onset and duration of analgesia
was evaluated by applying painful stimuli with 23-gauge
needle inserted through the skin and the underlying
tissues in different parts of the body (perineal, left front
and hind limbs interdigital and corona regions). All animal
procedures were performed in the same points. Analgesic
effect were measured by a single investigator throughout
the experiment.

Analgesic assessment score was modified according to
the evaluation of Khan et al."". The grading made for no
analgesic effect (normal strong reaction to painful stimuli)
was 0 score, for mild analgesic effect (depressed reaction
to painful stimulus) it was 1-2 score, for moderate analgesic
effect (no response to needle-prick stimulation of the skin
but there are response to needle-prick stimulation of the
skin underlying tissue ) it was 3-4 score and deep analgesic
effect (no response to insertion of the needle deep into
skin underlying tissue- no leg movement or contraction)
was graded as 5-6 score.

Biochemical Evaluation

Blood samples were taken from jugular vein of all
animals in all administrations prior to sedation, during
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sedation (on the 45" min after xylazine HCl administration)
and after sedation (on the 120" min after xylazine HCI
administration). The obtained blood samples were
centrifuged at 5.000 rpm to remove the serums which
were then frozen at -18°C and were stored until the day
of the analyses. The serums were then thawed after which
their glucose, total bilirubin, BUN, AST, ALT, ALP, Ca, Na, K
and Cl values were measured using an analyzer (Roche -
Hitachi, Germany).

Statistical Evaluation

The comparison of the numerical values obtained
during the applications was carried out via SPSS (Statistical
Package for the Social Sciences Program) for Windows, ver.
21.0 statistical package software using Student-t test. A
value of P<0.05 was considered as statistically significant.

RESULTS

Clinical Evalation Results

Oro-nasal discharge and urination started earliest
on the 5" min after injection in all administrations and
continued until at most the 90" min with various intervals.
At most 2 urinations occured in all animals during the time
period of 120 min. Penis prolapse was observed in only
one animal during all the administrations. No pathological
pulmonary sound was determined in any animal during
sedation.

Rectal temperature increased in all administrations
following xylazine HCl administration and even though it
decreased below the control values after a certain period
of time (15-60 min) it remained within physiological limits.

Respiratory rate increased in all administrations until
the 45" min in comparison with the control values, after
which it started to decrease below the pre-sedation values
and remained at a low level until the 120" min.

Rumen activity decreased in all groups until the 30t*
min in comparison with the control values after which it
increased until the 120" min however it could not reach
the control values.

The changes in rectal temperature, respiration rate
and rumen activity were statistically significant for the 1+
aplication (P<0.05) and statistically insignificant for the
other three applications (P>0.05) (Table 1).

Pulse rate remained at a low level in all applications
for 120 min. This decrease was statistically significant for
the 2%, 3%t and 4 applications (P>0.05) and statistically
insignificant for the first application (P<0.05) (Table 2).

Reflex Evaluation Results

Reflexes (eye movements, palpebral, corneal, pupillary,
patellar and triceps brachii reflexes) were not lost during

Table 1. Average rectal temperature, respiration rate and rumen activity
values according to 1% application periods.

Tablo 1. 1. Uygulamada ortalama rektal isi, solunum sayisi ve rumen sayisi
degerleri

Tirpe Ter::ec::tlure Respiration I.zate Ruminal (.Zontractif.)n
(min) ©C) (breaths/min) | (Contractions/5 min)
0 39.68+0.39" 51.80+£16.31= 5.20+2.59
5 39.72+0.40* 73.00+28.23 1.40+1.67”
15 39.60+0.35* 70.20+26.25 1.00+1.00*
30 39.12+0.38% 79.80+32.15* 1.00+1.007
45 38.62+0.26" 54.80+18.75" 1.20£1.09%
60 38.56+0.18" 35.60+20.20" 2.20+0.84=
75 38.52+0.26" 27.00£10.22% 3.20+1.30v2
90 38.52+0.26¥ 26.00+7.58° 3.20+0.84=
120 38.78+0.41Y 2.500+4.00* 4.20£1.79
P * * *
*¥ the difference between the averages on the same column is statistically
significant (P<0.05)

the sedation periods.
Sedation Evaluation Results

The first animal: Mild sedation started on the 5% min
after injection in the first application. The animal attained
a sterno-abdominal laying posture on the 10 min of mild
sedation. The animal attained a standing posture 30 min
later and the animal was out of sedation completely after
the 35 min.

Mild sedation started on the 10" min after injection
in the 2™ application. On the 50" min of this period the
animal attained a sterno-abdominal laying posture and
attained a standing posture 17 min later. The animal was
out of mild sedation after 20 min.

A mild sedation started on the 8" and 12t min during
the 3 and 4" applications. The mild sedation occurred
after 75 and 85 min.

The second animal: Mild sedation started on the 4™ min
after injection in the first application. The animal attained a
sterno-abdominal laying posture 8 min later and attained a
standing posture 7 min later. The animal attained a sterno-
abdominal laying posture again 10 min later and stood up
completely after 11 min. The animal was out of mild
sedation after 35 min.

It was identified in the 2" application that mild
sedation started at the 5" min after injection. On the 5t
min of this period, the animal attained a sterno-abdominal
laying position and stood up 14 min later. 6 min later the
animal attained a lateral laying position and stood up 25
min later. The animal was out of mild sedation after 30 min.

It was determined in the 3 application that mild
sedation started 3 min after injection and 4 min later the
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Table 2. Average pulse rate according to application periods
Tablo 2. Uygulama peryodu dénemlerinde ortalama nabiz sayisi

T Pulse Rate (beats/min)
(min) 1%t application 2" application 34 application 4 application
0 80.20+25.26 74.80+9.36* 76.40 +7.09 75.80 +13.31*
5 75.20+15.00 55.40+7.67" 69.00 + 8.89” 60.00 + 4.89%
15 69.80+8.95 62.20+4.66 70.20+6.94” 61.00+7.81%
30 72.00+16.75 58.60+2.88" 66.40+5.41% 62.20+10.47%
45 60.60£5.78 57.20+68.0” 62.60+6.46* 59.00+10.07¥
60 65.60£9.21 58.40+5.55Y 67.00+3.39” 57.00£1.87Y
75 62.60+84.4 60.60£9.32v 74.80+7.36" 58.20+4.02Y
90 67.00+13.00 62.80+11.52 69.80+11.05” 58.20+2.28"
120 69.80+8.81 63.40£6.56Y 71.60+£16.83 58.60+8.96"
p _ * * *
*¥2the difference between the averages on the same column is statistically significant (P<0.05)

animal attained a sterno-abdominal laying position and 2
min after that attained a lateral position and stood up after
staying in the same position for 20 min. It was decided that
mild sedation symptoms disappeared 40 min after that.

In the last application, mild sedation started in the 3%
min after injection and 5 min later the animal attained a
sterno-abdominal laying position and after staying in the
same position for 55 min, it stood up. The mild sedation
ended 15 min later.

The third animal: Mild sedation started on the 6" min
after injection in the first application. The animal attained
a lateral laying posture after 5 min and stood up after
staying in the same position for 25 min. It was decided that
mild sedation symptoms disappeared after 45 min.

Mild sedation started at the 8 min after injection in
the second administration. The animal attained a sterno-
abdominal laying posture after 6 minutes and attained
a lateral laying posture after 20 min. It again attained
a sterno-abdominal position after staying in the same
position for 7 min and stood up 13 min later. It was decided
that mild sedation symptoms disappeared 45 min after that.

Mild sedation started 5 min after injection in the third
application. The animal attained a sterno-abdominal
laying posture after 4 min and attained a lateral laying
posture after 24 min. It stood up after staying in the same
position for 11 min. The animal was out of mild sedation
after 35 min.

Sedation started 6 min after injection in the fourth
application. The animal attained a sterno-abdominal
laying posture after 10 min and 25 min later it attained
a lateral laying posture. It attained a sterno-abdominal
position after staying in the same position for 30 min and
stood up 20 min later. It was decided that mild sedation
ended 10 min after that.

The fourth animal: Sedation started 5 min after
injection in the first application. The animal attained a
sterno-abdominal laying posture after 10 min and stood
up 15 min later. It was decided that the animal was out
of sedation 40 min after that.

Only mild sedation started in the 2n, 3 and 4%
applications. The sedation times were determined as 60,
75 and 70 min respectively.

The fifth animal: Sedation started 10 min after injection
in the first administration. The animal attained a sterno-
abdominal laying posture after 10 min and attained a
lateral laying posture15 min later. It again attained a sterno-
abdominal position after staying in the same position
for 20 min and stood up 10 min later. The mild sedation
ended 35 min after that.

Sedation started 8 min after injection in the second
administration. The animal attained a sterno-abdominal
laying posture after 15 min and attained a lateral position
10 min later. It again attained a sterno-abdominal position
after staying in the same position for 8 min. It stood up
after staying in the sterno-abdominal position for 12 min.
The mild sedation symptoms disappeared 40 min after that.

Sedation started 6 min after injection in the third
application. The animal attained a sterno-abdominal laying
posture after 18 min and stood up 14 min after that. After
35 min the mild sedation ended.

Sedation started 12 min after injection in the final
application. The animal attained a sterno-abdominal laying
posture after 28 min and stood up 11 min after that. After
25 min the mild sedation ended (Table 3).

Analgesic Effect Evaluation Results

As a result of the applied pain tests, the analgesic effect
score was 0 (normal strong reaction to painful stimuli)
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Table 3. Sedation level of sheep in the application periods, number of sheep and rations

Tablo 3. Uygulama peryodu dénemlerinde koyunlarin sedasyon dereceleri, koyun sayisi ve oranlari

F e Mild Sedation Moderatfe Sedation Deep Sedation
(No recumbency) (Sterno-abdominal recumbency) (Lateral recumbency)
1 = (0%) 3" (60%) 2" (40%)
2 " (20%) " (20%) 3n (60%)
3 2" (40%) m (20%) 2" (40%)
4 2" (40%) 2" (40%) 1 (20%)

during mild and moderate sedation periods and 1-2 score
(depressed reaction to painful stimulus) during deep
sedation period.

The onset of analgesia occured betwen 10 and 40 min
after xylazine HCl administration in sheep during deep
sedation period. The duration of analgesia was determined
between 10 and 30 min.

Biochemical Evluation Results

It was observed as a result of the examination of
biochemical parameters that xylazine HCI caused hyper-
glycemia (P<0.01). Even though some of the other
parameters (total bilirubin, BUN, AST, ALT, ALP, Ca, Na, K
and Cl) were statistically insignificant, they were within
the physiological values (P>0.01).

DISCUSSION

It is stated in literature that xylazine HCl can cause oro-
nasal discharge and urination 711162021 |n our study, it was
observed that oro-nasal discharge started as early as 5 min
after injection and continued at various intervals until at
most the 90" min. Urination was observed at most twice
in the animals during the 5" and 30" min after injection.
In addition, penis prolapse was observed only in one
animal in all applications.

Rams which are administered with xylazine HCl at
a dose of 0.3 mg/kg intramuscularly 2 and 0.2 mg/kg
intramuscularly ™ laid down 15 min after injection. In our
study, sheep attained a laying posture between the 3%
and 12" min after the first drug was administered in all
applications.

Sheep in sedation have remained in a laying posture
for 55 min 2%, whereas Khan et al."" have stated that it
was between 90 and 105 min. In our study, animals in
moderate sedation laid down for 11-55 min whereas
animals in deep sedation laid down for 7-30 min. The
shortest sedation time in all groups was 60 min whereas
the longest sedation time was 95.

Some animals are mildly sedated until the 15" min
after injection and the sedation deepens on the 45" min
after which 60% of the animals continue to do so on the 60"
min and they are completely out of sedation 120 min later ['",

In our study, sedation time for animals which were only
mildly sedated varied between 20 and 85 min. Whereas
the sedation times of animals in moderate sedation varied
between 11 and 55 min. Sedation times of animals in deep
sedation were observed to be between 7 and 30 min.

It has been observed in more recent studies 1617
that rectal temperature decreases for a short period of
time for sheep to which xylazine HCl is administered. The
initial increase of rectal temperature in all applications
after xylazine HCl is injected and its decrease afterwards
is in accordance with the statement of Dart ¥, saying that
hypothermia or hyperthermia can occur in animals due
to the depression of the thermoregulation center by
a-2 agonists.

Some investigators "> stated that pulse rate has
decreased. Pulse rates decreased in all applications in
this study for a period of 120 min after xylazine HCl is
administered.

Respiratory rate decreased in animals to which xylazine
HCl has been administered "'>19 In contrast, Ismaila et
al"” have reported an increase in respiration rate. Whereas
some researchers put forth that a-2 agonists cause
tachypnea in sheep and bradypnea in other ruminants. In
addition, they also state that a-2 receptor agonists have
different effects on different sheep species and that there
are even individual differences among the species "%, The
increase of respiration rate in the first 45 minutes and the
decrease that started after the 45" minute to values below
the pre-sedation values as well as the low values for 120
min is in accordance with the aforementioned references.

Studies carried out 167202428 indicate that xylazine HCI
decreases ruminal activity in sheep and causes tympani.
In this study, rumen activity decreased until the 30" min
in all applications after which it increased until the 120t
min; however failing to reach the control values.

The animals did not give any reaction to various stimuli
on the 45™ min during the evaluation of reflexes; such
responses started after the 60" min and all responses were
observed on the 90" min ', It was observed in our study
that all reflexes were observed during all sedation periods.

The analgesia level with xylazine HCl in sheep was
determined by Khan et al.' with the score of between
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4-6 was determined. Whereas Grant and Upton ['? Grant
et al.?” states that a complete analgesic effect does not
occur in sheep when xylazine HCl is administered in an
intramuscular way. The analgesic effect of xylazine HCI
differs among sheep species ?. In this study the degree
of analgesia was determined as 1-2 score during deep
sedation period. We think that xylazine HCl has a mild
analgesic effect on sheep during deep sedation period.

It has been put forth in various studies in literature 1%
that xylazine HCI causes hyperglycemia. In this study,
hyperglycemia was observed in all animals during and
after sedation.

It was concluded that even though biochemical
parameters started changing after the first application,
repeating sedations did not change enzyme and mineral
levels since normal limits were not exceeded.

It was decided that repeating sedations can be carried
out since xylazine HCl application changed the respiration
rate, rectal temperature and rumen activity number less
in the following applications in comparison with the first
application.

The results of this study indicate that repeated fixed
doses of xylazine HCl in sheep as first application caused
moderate and deep sedation while mild sedation did not
occur. However, the sedation depth decreased significantly in
third and fourth applications. We suggest that this should
be taken into account during repeated sedations in sheep.
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