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ABSTRACT

Obijective: It was aimed to investigate the effects of ketamine combination administered with xylazine used
for general anesthesia in dogs on arterial blood pressure, heart rate, and body temperature.

Materials and Methods: In the study, a total of 20 dogs, 14 females and 6 males, from various breeds and
ages 1 to 5, which undergone elective ovariohysterectomy or castration according to body weights. 1 mg/kg
xylazine (xylazine hydrochloride, 23.3mg/ml, Xylazinbio 2% Bioveta®, Czechia) and 10 mg/kg ketamine
(ketamine hydrochloride, 100 mg/ml, Ketasol 10% Richter® Pharma Ag, Austria) combination within a
single injection with 21G needle were applied intramuscularly. The food and water access were ceased 12
hours before drug administration. Systolic and diastolic blood pressures, pulse measurements, and body
temperatures were measured 3 times before and 5 times during anesthesia (at the 15th, 30th, 45th, 60th and
120th minutes of anesthesia) by using the AM6100 veterinary bedside monitor. Muff was placed to cover
1/3 of the proximal leg and for the artery to be recognizable by the microprocessor. Pulse rates were
measured with electrodes connected to the device. Body temperature was measured by a rectal thermometer
which was a part of the device. Measurements were taken before anesthesia was considered as control
measurements.

Results: In systolic blood pressure, the recordings at 0, 15th, 30th mins have been found as statistically
significant in relation to 45th, 60th, and 120th (p<0.05). In diastolic blood pressure, there were no significant
differences recorded. The change between the preintervention and post-application has been found
significant (p<0.001). Body temperature has shown a meaningful change in comparison to the starting point
after the readings (p<0.001).

Conclusion: Eventually, decreases in blood pressure, heartbeat, and body temperature were observed for
the dogs that have been anesthetized with the combination of xylazine-ketamine.
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INTRODUCTION blood pressure, arterial pH, blood gasses, and
hematologic values within the organism. (Allen et

Nowadays, anesthetics are used in immobilization
al., 1986; Hall et al., 2001; Kog and Saritas, 2004).

of wild animals, surgical interventions, and during

operations for pain relief, as well as during labor, Xylazine is the first a2 agonist used in veterinary
diagnosis, and treatments of diseases with pain medicine for premedication (Greene and Thurman,
(Atasoy and Karadeniz, 2003). After the 1988; Bilgili and Dogan, 1991). After parental
administration, differences are seen in body application, while decrease in respiratory rate,
temperature, rate of respiration, heart rate, arterial bradycardia, hypothermia form is observed, long
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term hypotension forming after intravenous
application. (Samy and Othman, 1985; Borkii et al.,
2005; Murrel and Hellebrekers, 2005; Lemke, 2007;
Cardoso et al., 2014; Kellihan et al., 2015). In some
animals, it causes a decrease in intraocular pressure
by reducing aqueous humor production (Sinclair,
2003).

Ketamine is a dissociative anesthetic which is a
phencyclidine
dissociation from the surrounding environment like
catalepsy (Booth, 1982; Allen et al., 1986; Hellyer,
1996). Depending on the dosage, analgesic,
sedative, and anaesthetic effects can be observed
(Aantaa and Scheinin, 1993). In recent years,
antidepressant-like features were also discovered
(Mihara et al., 2012; Franceschelli et al., 2015). When
used alongside anaesthetics with depressive effects
on the nervous system, hypoxia, hypercarbia and
changes in body temperature can occur (Short et al.,
1993). It causes increase in heart rate and blood

derivative that constitutes

pressure. Temporary respiration depression forms.
following anaesthesia, outflow hallucinations may
take place. therefore, it is not suggested that it is
applied on its own (Colby and Sanford, 1981; Booth,
1982; Haskins et al., 1985; Izci et al., 1993; Giilanber
et al., 2001; Topal, 2005; Flecknel, 2016).

The side effects caused by the combination of
xylazine-ketamine, which is often used in small
animal medicine, are being underestimated.
Complications are occurring especially upon usage
in animals with an unhealthy cardiovascular
system and at absence of essential precautions. In
this study, the effect of xylazine-ketamine
combination on blood pressure was investigated
using the oscillometric technique.

temperatures were recorded, to produce three
repeat measures in total. Data recorded before
practice was used as control measurements.
Measurements were taken by a special veterinary
use bed-side monitor (AM6100 Veterinary Monitor,
Shanghai-China). Blood pressures were measured
automatically by an oscillometer. According to the
literature, muff was placed to cover 1/3 of the
proximal leg and for the artery to be recognizable
by the microprocessor. Pulse rates were measured
with electrodes connected to the device. Body
temperature was measured by a rectal thermometer
which was a part of the device.

Statistical analysis

Before significance tests, Numeric data obtained
was first evaluated by Shapiro-Wilk test to assess
the normality of parametric test assumptions, and
Levene test to assess homogeneity of the variances.
Variance analysis was used for Dependent
quantitative data which were repeated more than
two times to test variations. In the case of
determined differences, Post-hoc Analysis with
Bonferroni correction was used to specify which
repetition the differences resulted from. All
statistical calculations were analyzed with a
minimum of 5% error margin. Level of significance
was determined as p<0.05.

MATERIALS and METHODS

A variety of dog breeds, 14 females and 6 males,
aged between 1-5, weighed 21-45 kg, brought to the
clinic for spaying and the  method
ovariohysterectomy, a castrating method, were
used as study subjects. 1 mg/kg xylazine (xylazine
hydrochloride,  23.3mg/ml,  Xylazinbio 2%
Bioveta®, Czechia) and 10 mg/kg ketamine
(ketamine hydrochloride, 100 mg/ml, Ketasol 10%
Richter®, Pharma Ag, Austria) combination within
a single injection with 21G needle was applied
intramuscularly. The food and water access were
ceased for 12 hours prior to the practice. Before
practice and during the 15th, 30th, 45th, 60th and
120th minutes of the practice their systolic and
diastolic blood pressures, pulse rates and body

RESULTS

Changes in systolic and diastolic blood pressure,
heart rate per minute and body temperature caused
by xylazine-ketamine combination before and after
application presented in Table 1.

Systolic blood pressure was significant at 0, 15 and
30 minutes after application in comparison with the
measurements at 45, 60 and 120 minutes (Figure 1).

No significant change in diastolic blood pressure
(Figure 2). Changes in heart rate were statistically
significant (p<0.001). Heart rate measurements
showed a significant decrease after the application
(at 45, 60 and 120 minutes) in comparison to before
application (p<0.05) (Figure 3).

Body temperature showed a significant fall in
comparison to values before application (p<0.001).
Value obtained before application and at 30th
minute are statistical meaningful in comparison to
values obtained at 45th, 60th and 120th minutes
(p<0.05) (Figure 4).
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Table 1. Data before and after the xylazine-ketamine combination application.

Measurements (minutes)

Parameter
0 15 30 60 120 P
Systolic Blood
167.417 £4.8752 169.117 +3.8572  176.233 + 6.2252 158.567 +4.523> 160.167 + 3.474> 157.517 £3.711>  0.010
Pressure (mmHg)
Diastolic Blood

106.283 £ 6.413 118.017 +5.189  126.033 +7.839
Pressure (mmHg)

Heart rate (bpm) 90.950 £ 5.2462  79.783 +5.3462>  90.633 + 4.5574

Body temp. (°C) 38.317£0.1212  37.710 £ 0.230®>  37.925 + 0.1422

108.667 £5.835  112.267 £3.971  105.800£5.995 0.051

73.433 £4.199°  69.100 £ 4.641>  72.767 £3.776> <0.001

37.072+0.198b<  37.007 +0.203bc  36.717 +0.187<  <0.001

“ab,c: The difference between the groups is statistically significant shown with different letters in the same row (p<0.05).

180
176.233

175

170 167.417

165 160.167

160 157.517

155 158.567

150

Systolic blood pressure (mmHg)

145
0 15 30 45 60 120

Time (min)

Figure 1. Changes in systolic blood pressure

100 90.95 90.683
90

80
70
60
50
40
30
20
10

72.767

Heart rate (bpm)

0 15 30 45 60 120
Time (min)

Figure 3. Changes in heart rate

DISCUSSION

Physiological changes occur due to the effects of
anesthetic medications in animals’ system. In this
study aimed at observing the effects of the
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Figure 4. Changes in body temperature due to time

combination of xylazine- ketamine and determining
any potential results of blood pressure on dogs.

Xylazine, causes temporary hypertension in arterial
blood pressure (Samy and Othman, 1985; Borkii et
al., 2005). Ketamine causes rises in blood pressure
and heart rate because of stimulating
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cardiovascular system (Colby and Stanford, 1981;
Haskins et al., 1985; Izci et al., 1993). Therefore, in
our study it is thought that rise in the blood
pressure during 15th and 30th minutes cause
xylazine to cause temporary hypertension and
ketamine stimulating cardiovascular system. In a
study conducted by Kog¢ et al, (2002), blood
pressure was found to decrease time-dependently,
and this decrease indicated that the depressive
effect of xylazine in the cardiovascular system was
greater than the stimulatory effect of ketamine.
Data acquired from our study, drop in arterial
blood pressure after 30th minute and reaching out
to the minimum value at 120th minute, showed us
that our study is compatible with Kog et al., (2002).
During our study, significant decrease in heart rate
at 60th minute supported literature information
about xylazine’s depressive effect on cardiovascular
system causes a decrease in heart rate (Haskins et
al., 1985; Samy and Othman, 1985; Allen et al., 1986;
Izci et al., 1993; Kog et al., 2002). Between 15- and 30-
minutes rise in heart rate was recorded which
showed that the idea of ketamine, rising heart rate
temporarily is compatible with literature which
specifies the same thing (Colby and Stanford, 1981;
Haskins et al., 1985; Samy and Othman 1985; Izci et
al., 1993).

As a result of vasodilatation that is caused by
xylazine’s  depressive effect on peripheral
sympathetic system, fall in body temperature is
indicated (Samy and Othman, 1985; Kog et al.,
2002). It is also indicated that, drops in body
temperature is because of thermoregulation center
is being depressed because of ketamine being used
with depressive effective anesthetics (Short et al.,
1993). In this case, body temperature reaching its
minimum value at 120th minute and showing a
significant fall when compared to measurements
taken between 0 and 30 minutes are all arise from
xylazine depressing peripheral sympathetic system
and ketamine depressing thermoregulation center.
Facts that obtained from this study are compatible
with literature information’s (Samy and Othman,
1985; Short et al., 1993; Kog et al., 2002).
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CONCLUSION

Consequently, dogs which were put under
anesthesia with the combination of xylazine-
ketamine have shown decreases in arterial blood
pressure, heart rate and body temperature.
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