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Summary: This study intended to evaluate the effects of α2-adrenoceptor agonists (xylazine, medetomidine and detomidine) on 

clinical status and cardiopulmonary system in dogs. A total of 30 dogs were randomly assigned to 3 different groups. Following fasting 

period of 12 hours, xylazine (1 mg/kg IM), medetomidine (25 µ/kg IM) and detomidine (20 µg/kg IM) were administered to groups I, 

II and III, respectively. Body temperature, heart rates, and respiratory rates were recorded at predetermined times before and after 

injections. Serum electrolyte, biochemical parameters, blood gases were also evaluated in the blood samples before and after injection. 

ECG was recorded before, during and after sedation. Decrease in heart rate was found significant in all of the groups. Decrease in the 

respiration rate was statistically significant (P<0.001) for groups I and II, but not for group III. The decrease in body temperature was 

statistically significant (P<0.01) only in medetomidine group. Regarding to the biochemical parameters, the increase in blood glucose 

level was only statistically significant (P<0.05) in group I. Bradycardia, sinoatrial block, 20 Mobitz Type I, and 20 Mobitz Type II block 

were observed in all groups according to the ECG. Only in medetomidine group, heart rhythm disorders such as escape beat and escape 

rhythm were observed.   

Keywords: Cardiopulmonary effect, detomidine, dog, medetomidine, xylazine. 

Köpeklerde xylazine, medetomidine ve detomidine’nin klinik ve kardiopulmoner etkilerinin 

karşılaştırılması 

Özet: Bu çalışmada, köpeklerde α2-adrenoreseptör agonistlerinin (xylazine, medetomidine ve detomidine) klinik ve 

kardiopulmoner sistem üzerindeki etkilerinin değerlendirilmesi amaçlandı. Toplam 30 adet köpek rastgele olarak 3 farklı gruba ayrıldı.  

12 saatlik açlığı takiben I. gruptaki köpeklere xylazine (1 mg/kg İM), medetomidine (25 µg/kg İM), detomidine (20 µg/kg İM) dozunda 

uygulandı. Enjeksiyon öncesi ve sonrası belirli zaman beden ısısı, kalp atım ve solunum sayıları kaydedildi. Enjeksiyon öncesi ve 

sonrası alınan kan örneklerinde serum elektrolitleri, biyokimyasal parametreler ve kan gazları değerlendirildi. Sedasyon öncesi, sırası 

ve sonrası EKG kaydedildi. Kalp atım sayısındaki azalma bütün gruplarda anlamlı bulundu. Solunum sayısındaki azalma I. ve II. grupta 

anlamlı iken (P<0.001), III. grupta anlamlı değildi. Beden ısısında sadece medetomidine grubunda önemli azalma (P<0.01) belirlendi. 

Biyokimyasal parametrelerde sadece I. grupta glikoz değerinde artma istatiksel olarak anlamlı idi. Yapılan EKG değerlendirmelerinde 

bütün gruplarda bradikardi,  sinoatrial blok, 2 derece Mobitz Tip I, 2 derece Mobitz Tip II bloklar görülürken, sadece medetomidine 

grubunda escape vuru, escape ritim gibi kalp ritm bozukluklarına rastlandı.  

Anahtar sözcükler:  Detomidine, kardiyovasküler etki, köpek, medetomidine, xylazine. 

 
 

 

Introduction 

In veterinary medicine, commonly used α2-

adrenoceptor agonists are xylazine, detomidine, 

medetomidine (23, 24, 27). Xylazine was the first α2-

adrenoceptor agonist which is used as a sedative analgesic 

in veterinary practice (13, 24, 27). In the 1980s, two new 

α2-adrenoceptor agonists, that is detomidine and 

medetomidine, were introduced as sedative analgesic 

agents for large and smalls animals (7, 32). Medetomidine 

is a more selective and specific α2-adrenoceptor agonist 

than xylazine and detomidine. The α2/α1 selectivity ratios 

                                                           
*  This study was prepared from PhD thesis of first author and were presented as an oral presentation at the 14. National Veterinary 

Surgery Congress, (Antalya, 2014). 

are 1/620, 260 and 160 for medetomidine, detomidine and 

xylazine respectively (14, 38). 

In spite of this difference, the 3 agents can be used 

similarly in practice. This study aimed to evaluate the 

effects of alpha-2 adrenoceptor agonists (xylazine, 

medetomidine and detomidine) on clinical status and 

cardiopulmonary system of dogs.  

 

Materials and Methods 

Animals: The researchers obtained the approval by of 

Adnan Menderes University’s Institutional Animal Care 
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and Use Committee. The study was carried out using a 

total of 30 dogs of both sexes, between 1 and 4 years-old, 

10 and 28 kg BW. The dogs were divided randomly into 

three groups which consisted 10 animals. Following 

fasting period of 12 hours, xylazine at dose rate of 1 mg/kg 

IM (xylazine hydrochloride, 23.32 mg/ml, Rompun® 

Bayer), medetomidine at dose rate of 25 µ/kg IM 

(medetomidine hydrochloride 1 mg/ml, Domitor® Pfizer) 

and detomidine at dose rate of 20 µg/kg IM (Detomidine 

Hydrochloride 10 mg/ml, Domesedan® Pfizer) were 

administered to groups I, II and III, respectively. Body 

temperature (BT, oC), heart rate (HR, beats/per min) and 

respiratory rate (RR, beats/per min) of the three groups 

were recorded before and 5, 10, 15, 20, 25, 30, 45, 60, 90, 

120, 150 minutes, 6 and 24 hours after the injection. 

Analysis: Serum electrolyte [sodium (Na), ionised 

calcium (Ca++), potassium (K), magnesium (Mg)] and 

blood gases [arterial pH (pH), arterial carbon dioxide 

tension (pCO2), arterial oxygen tension (pO2), bicarbonate 

concentration (HCO3), total carbon dioxide (TCO2), 

haematocrit (HCT) oxyhaemoglobin saturation (O2Sat)] 

were evaluated in the blood samples which were taken 

before and 15, 30, 45, 60, 120, 6 and 24 h after the 

injection. Before and 15, and 120 min, 6, and 24 h after 

the injection, the researchers took blood samples and 

analyzed the biochemical parameters [glucose, urea, 

creatinin, alanine aminotranferase (ALT), aspartate 

aminotransferase (AST), gamma-glutamyltransferase 

(GGT), alkaline phosphatase (ALP), total protein, 

albumine]. ECG was recorded before, during and after 

sedation. The researchers also assessed the duration and 

amplitude of P and T waves, duration and amplitude of 

QRS complex, duration of PQ and QT intervals. The 

second derivation, durations and amplitudes of the P, T 

waves, durations and amplitudes of the QRS complex, 

durations of PQ and QT intervals were analyzed. 

Electrical axises of the heart at the 1st and 3rd derivations 

were also measured. 

Statistical analysis: Statistical analyses were 

performed using SPSS software programme. The study 

datas were assessed using means and standard deviations 

(mean ± SD). In the repeated measurements, analysis of 

variance was applied for the statistical evaluation of all the 

obtained numerical datas. Tukey HSD test for Post-Hoc 

comparisons were used. Values with a P value under 0.05 

were considered to be statistically significant 

 

Results 

Findings related to physiological parameters, 

biochemical analysis, electrolytes values and blood gas 

values are shown in Tables 1, 2, 3 and 4, respectively.  

Durations, and amplitudes of the waves, electrical axis 

values and electrocardiographic changes of xylazine, 

medetomidine and detomidine groups are presented in 

Tables 5.  Bradycardia, sinoatrial block, 20 Mobitz Type I, 

and 20 Mobitz Type II block were observed in all groups 

in the evaluation of ECG. Only in medetomidine group, 

heart rhythm disorders such as escape beat, escape rhythm 

were observed.  Bradycardia related to sinoatrial block 

was seen in five dogs in the xylazine group, eight in the 

medetomidine group and one in the detomidine group. In 

the xylazine group, seven dogs have experienced a 

second-degree Mobitz type II atrioventricular block. Four 

dogs in the medetomidine group presented a second-

degree Mobitz type II block, escape beats combined with 

second-degree Mobitz type II block were seen in two dogs 

and two other dogs had both Mobitz type I and type II 

blocks, and one dog had escape beats only. In the 

detomidine group, three dogs had a second-degree Mobitz 

type II atrioventricular block, one dog had a Mobitz I and 

II combination and one other dog had a wondering 

pacemaker. 

 

Discussion and Conclusion 

Due to sedative and analgesic properties, α2-

adrenoceptor agonists are often used as pre-anaesthetic 

drugs for examination of the patient, radiographic imaging 

and simple clinical interventions. The major advantages of 

α2-adrenoceptor agonists as pre-anaesthetic drugs is that 

they reverse the effects of these processes completely. In 

this study, we aimed to examine the possible effects of α2-

adrenoceptor agonists when used as a single pre-anesthetic 

agent. 

The sedative effects were observed 8.3 ± 0.09, 7.2 ± 

0.07 and 8.4 ± 0.11 minutes after the administration of 

xylazine, medetomidine and detomidine, respectively. 

The sedation levels were sufficient for minor interventions 

and examinations (ear examination, radiologic 

interventions, abscess, drainagei scaling of teeth). The 

sedative effect duration was longer in the medetomidine 

group compared to the xylazine and detetomidine groups. 

Dogs in the detomidine group recovered earlier than the 

others. 

Past studies have reported possible side effects of α2 

agonists including vomiting, excitation, defecation and 

urination (14, 23, 35). Vomiting and defecation were not 

seen in the xylazine and detomidine groups. Ambrisko and 

Hikasa (1) reported that vomiting seen in 60% of the dogs 

sedated with medetomidine at a dose rate of 25 μg/kg 

intramusculary. Uevena et al. (36) reported that vomiting 

was not observed in the dogs sedated with medetomidine 

at a dose rate of 20 μg/kg intramusculary. In present study, 

vomiting in two dogs and defecation in three dogs in the 

medetomidine groups was detected. Our finding was 

consistent with Ambrisko and Hikasa (1),  whereas it was 

different from the findings of Uevena et al. (36). 
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Table 2: Blood biochemical values of the xylazine, medetomidine, detomidine groups. 

Tablo 2: Ksilazin, medetomidin, detomidin gruplarına ait kan biyokimyasal değerleri. 

 

 
Groups 

Baseline  

𝑋 ± SD 

15 min 

𝑋 ± SD 

120 min 

𝑋 ± SD 

6 h 

𝑋 ± SD 

24 h 

𝑋 ± SD 

Glucose  

 (mg/dl) 

Xylazine 108.04±6.7b 115.55±7.75b 136.50±8.38a 114.33±5.84b 107.86±3.23b 

Medetomidine  108.74±7.06 107.51±7.91 143.10±10.51 130.70±18.26 112.31±4.77 

Detomidine 106.14±7.49 110.34±6.99 122.47±8.96 103.91±7.18 94.98±4.63 

ALT 

(U/I) 

Xylazine 35.63±6.49 36.30±6.58 35.03±5.70 35.92±6.29 39.93±8.18 

Medetomidine 27.27±3.32 29.35±3.36 30.06±3.53 25.14±3.85 21.52±3.28 

Detomidine 27.74±6.27 29.04±7.41 31.42±6.72 28.99±6.07 23.55±2.99 

AST 

(U/I) 

Xylazine 28.92±2.56 28.86±2.15 27.81±2.05 29.20±2.80 29.95±3.41 

Medetomidine 43.80±13.14 45.39±14.91 40.11±12.83 37.84±9.24 31.08±5.33 

Detomidine 36.88±8.10 40.95±7.60 41.16±7.48 38.68±8.48 34.96±6.15 

 

GGT 

(U/I) 

Xylazine 4.82±0.70 4.89±0.54 4.33±0.45 4.0±0.58 5.01±0.74 

Medetomidine 4.72±0.37 5.25±0.29 4.76±0.23 5.13±0.51 5.44±0.72 

Detomidine 8.80±2.57 7.45±1.79 7.27±1.69 5.92±1.65 6.78±1.83 

ALP 

(U/I) 

Xylazine 77.25±12.90 70.82±12.77 74.72±13.64 86.43±15.77 76.76±17.36 

Medetomidine 66.20±13.69 75.88±13.49 61.43±11.45 61.88±10.14 62.80±12.53 

Detomidine 115.15±12.43 107.38±11.07 101.74±10.51 96.74±10.65 105.99±14.9 

T. Protein 

(g/dl) 

Xylazine 6.89±0.52 6.45±0.61 6.74±0.60 7.20±0.72 6.44±0.53 

Medetomidine 6.24±0.27 7.14±0.30 6.51±0.29 6.30±0.25 6.23±0.33 

Detomidine 5.47±0.38 5.35±0.39 5.84±0.42 5.20±0.47 5.57±0.33 

Albumin 

(g/dl) 

Xylazine 2.48±0.23 2.26±0.19 2.18±0.14 2.39±0.20 2.61±0.20 

Medetomidine 2.54±0.14 2.67±0.16 2.52±0.18 2.87±0.25 2.63±0.13 

Detomidine 2.17±0.21 2.12±0.22 2.16±0.19 2.24±0.23 2.15±0.18 

Creatinine 

(mg/dl) 

Xylazine 0.96±0.07 0.93±0.05 1.00±0.06 1.00± 0.07 0. 94±0.08 

Medetomidine 1.15±0.07 1.15±0.07 1.08±0.07 1.07±0.06 1.10±0.06 

Detomidine 0.90±0.04 0.92±0.05 0.94±0.06 0.85±0.07 0.96±0.06 

Urea 

(mg/dl) 

Xylazine 43.85±12.08 39.94±11.82 37.10±11.76 41.61±9.87 36.12±5.76 

Medetomidine 41.32±4.65 47.45±6.63 42.97±6.49 46.87±6.99 35.11±4.41 

Detomidine 29.76±5.54 31.14±5.00 34.52±5.20 34.0±4.85 23.52±3.31 

a-b: There is statistical difference between baseline value in the same line with different letters (P<0.05). 

a-b: Aynı satırda farklı harf taşıyan ortalama değerler arası fark istatistiksel olarak önemlidir (P<0.05). 

 

 

 

Table 3: Blood electrolytes values of the xylazine, medetomidine, detomidine groups. 

Tablo 3: Ksilazin, medetomidin, detomidin gruplarına ait kan elektrolit değerleri. 

 

n =10 

 

Groups 

Baseline 

𝑋 ± SD 

15 min 

𝑋 ± SD 

120 min 

𝑋 ± SD 

6 h 

𝑋 ± SD 

24 h 

𝑋 ± SD 

K+ 

(mmol/L) 

Xylazine 4.92±0.21 4.42±0.12 4.95±0.08 4.70±0.16 4.93±0.17 

Medetomidine 4.77±0.17ab 4.55±0.17ab 5.05±0.12a 5.05±0.20a 4.58±0.14ab 

Detomidine 4.60±0.18 4.79±0.16 5.15±0.11 5.03±0.14 4.80±0.13 

iCa++ 

(mmol/L) 

Xylazine 1.46±0.02 1.45±0.04 1.46±0.02 1.43±0.01 1.39±0.06 

Medetomidine 1.35±0.05 1.39±0.06 1.48±0.03 1.38±0.05 1.42±0.03 

Detomidine 1.63±0.20 1.48±0.02 1.43±0.06 1.45±0.05 1.48±0.03 

Na+ 

(mmol/L) 

Xylazine 156.08±1.89 155.54±2.19 155.01±1.63 152.08±1.04 155.13±1.48 

Medetomidine 155.63±1.77 153.86±1.35 155.14±1.33 155.33±3.60 152.90±2.18 

Detomidine 155.32±2.14 158.31±2.17 155.35±1.39 155.96±2.15 154.27±2.12 

Mg 

(mmol/dl) 

Xylazine 0.41±0.03B 0.39±0.04B 0.37±0.03B 0.33±0.01C 0.35±0.02C 

Medetomidine 1.02±0.19A 1.03±0.18A 1.09±0.19A 1.09±0.17A 0.93±0.13A 

Detomidine 0.67±0.08AB 0.64±0.05B 0.70±0.09B 0.66±0.06B 0.62±0.06B 

A-C: There is statistical difference between groups in the same column with different letters (P<0.001). 

A-C: Aynı sütunda farklı harf taşıyan ortalama değerler arası fark istatistiksel olarak önemlidir (P<0.001). 

a-b: There is statistical difference between baseline value in the same column with different letters (P<0.05). 

a-b: Aynı sütunda farklı harf taşıyan ortalama değerler arası fark istatistiksel olarak önemlidir (P<0.05). 
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Some authors (10, 19, 25, 26, 29) reported a decrease 

in body temperature following α2 agonist administration. 

It was caused by thermoregulatory failure as a result of the 

inhibition of limbic-hypothalamic centres and 

deterioration of homeostasis following reduced metabolic 

and muscular activity. Body temperature decreased from 

a baseline value of 39.1 ± 0.1 °C to 38.6 ± 0.17 °C at 150th 

minutes and 38.4 ± 0.21 °C at 6th hours following injection 

in the medetomidine group. This decrease was statistically 

significant (P<0.01). These findings were consistent with 

reports on decreased body temperature following 

medetomidine administration in dogs (10, 26, 29), cattle 

(19) and goats (25). However, no statistical significance 

was detected between xylazine and detomidine groups in 

terms of body temperature. This was also consistent with 

the reports by Yamashita et al. (39) in horses and Börkü et 

al. (5) in dogs. 

Even though the effect on respiratory rate of α2-

adrenoceptor agonists is minimal, it was reported that the 

respiratory rate may decrease depending on type of drug, 

dose rate, the route of administration and the species of 

animal (7, 15, 19, 23). In this study the respiratory rate was 

depressed in all groups. While the time-dependent 

decrease of the respiratory rate following administration 

was statistically significant in the xylazine and 

medetomidine groups (P<0.001), a difference was not 

observed among the treatment groups. Recovery time of 

the respiratory rate to baseline value was earlier in the 

xylazine group than it was in the medetomidine group. A 

decrease in respiratory rate was observed in the 

detomidine group but it was not statistically significant. 

Börkü et al. (5) reported an important decrease in 

respiratory rate following the administration of xylazine. 

Yamashita et al. (39) indicated that xylazine, detomidine 

and medetomidine depressed the respiratory rate in horses 

and further, the least decrease was detected in the 

detomidine group. These findings were consistent with 

our findings. This situation seems to confirm that α2 

agonists lead to mild respiratory depression. The decrease 

of respiratory rate was not found statistically significant. 

It was thought that this was caused by the dose rate of the 

anesthetic agents was minimum. 

Reports for the effects of α2-adrenoceptors on blood 

gases are inconsistent (2, 7, 9, 21, 23). While Kurtdede et 

al. (21) and Atalan et al. (2) reported that the possible 

changes may be seen in pH, pO2, O2SaT, pCO2 and HCO3 

values; Lemke (23), Cullen (7), Greene and Thurmon (9) 

observed no such changes. Kurtdede et al. (21) reported 

that xylazine did not alter venous blood pH or HCO3 

values but increased pCO2 and reduced pO2 and O2Sat. 

According to Atalan et al. (2), pCO2 increased and pO2 

decreased by using xylazine. They did not observe 

statistically significant alterations of blood gas values in 

medetomidine sedation. Yamashita et al. (39) reported that 

high doses of detomidine or medetomidine did not alter 

pCO2 levels, but pO2 reduced markedly; they recorded no 

statistically significant change with xylazine in horses. 

However, no alteration in pH or HCO3 was observed any 

of the three groups of this study. A statistically significant 

alteration was noted in pO2 (P<0.001) and O2Sat (P<0.01) 

in the medetomidine group. No significant change was 

detected in the xylazine or the detomidine group. Our 

findings were different from the reports by Kurtdede et al. 

(21) and Atalan et al. (2). Their findings were similar to 

the observations by Yamashita et al. (39). Kurtdede et al. 

(21) stated that the changing of the blood gas analysis 

results caused by xylazine did not alter the blood pH. The 

finding of this study did not reveal a relationship between 

blood gas values and pH as well. 

A statistically significant decrease in haematocrit 

was found in the xylazine group in our study in minutes 

30, 45, 60 and 120 (P<0.05). Similar observations have 

been reported by Ünsüren et al. (37). No statistically 

significant changes were seen in hematocrit in 

medetomidine and detomidine groups in our study; there 

was no difference among groups. The researchers believe 

that this change, which remained within normal limits, 

may be due to fluid influx from the extracellular and 

extravascular compartments into the intravascular space 

as a result of decreased hydrostatic pressure because of the 

hypotensive effects which occurred during anesthesia. 

In this study, time-dependent increase in serum 

glucose levels were statistically significant (P<0.001) in 

all three groups. The only significant difference was in the 

xylazine group between the level of baseline and in minute 

120 (P<0.05). It was consistent with the reports on 

hyperglycemic effect of α2 agonists in animal (1, 4, 8, 16). 

Ambrisko and Hikasa (1) observed an increased serum 

glucose following the administration of different doses of 

xylazine and medetomidine. This increase was dose-

dependent in the case of xylazine. Burton et al. (6) 

reported that intravascularly medetomidine at doses of 10-

20 µg/kg of body weight elevated the serum glucose. 

Kanda and Hikasa (16) indicated that the administration of 

different doses of medetomidine and xylazine resulted in 

increased serum glucose in all treatment groups. Our 

findings were similar to these studies. It has been reported 

that the hyperglycemic effect of these drugs might be 

related to the reduced level of insulin following the action 

on α2-adrenoceptors in the pancreatic β cells (1, 4, 8). 

The changes of urea, creatinine, ALT, AST, GGT, 

alkaline phosphatase, total protein and albumin levels 

were not significant in three groups. Simon et al. (34) 

determined three different dose rates of 20, 40 and 

80 µg/kg body weight to 90 dogs in their study. They 

reported no change in serum AST, alkaline phosphatase, 

ure or creatinine levels. Our findings are consistent with 

those of Simon et al. (34). 
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Khan et al. (18) reported a reduction in serum 

potassium in the calves after administration of detomidine. 

The authors attributed this reduction to either increased 

urinary potassium excretion or to an intracellular transfer 

of potassium ions due to hyperglycemia and diuretic effect 

of detomidine following its administration. The serum 

potassium level was reduced in the xylazine and 

detomidine groups in our study, but decreases were noted 

in the detomidine group. There was also no difference in 

the animals treated with xylazine or medetomidine. These 

results have some similarities with those of Khan et al. 

(18). 

It is known that α2 agonists have depressant and 

arrhythmogenic effects on the cardiovascular system. 

Firstly, arterial hypertension develops, following by 

development of bradycardia, reduction in cardiac 

contractility and performance, and drop in blood pressure. 

Also, it was reported that sinus bradycardia, sinus 

arrhythmias or sinoatrial and atrioventricular block may 

occur (11, 31). In the presented study, a time-dependent 

reduction in heart rate was observed in all groups. The 

reduction in heart rate observed from 5th minutes up to 

120th minutes and this was statistically significant 

(P<0.001 for all). While the heart rate was returned to 

normal limits after 150 minutes in the xylazine and 

detomidine groups, recovery was observed later in the 

medetomidine groups. These findings were similar to the 

earlier reports (9, 20). This property of α2 agonist agents 

was reported to be a result of a depression of sympathetic 

activity coupled with an increase in parasympathetic effect 

which decreases heart rate (11, 31). 

Rhythm disorders are formed as a result of 

abnormalities in impulse formation or transmission, or 

both. Pre-anesthesia and induction of drugs may affect 

impulse formation and transmission by modifying 

autonomic tonus. These effects lead to clinically 

significant or insignificant various types of arrhythmia 

(12, 30). Bradycardia related to sinoatrial block was seen 

in five dogs in the xylazine group, eight in the 

medetomidine group and one in the detomidine group. In 

the xylazine group, seven dogs have experienced a 

second-degree Mobitz type II atrioventricular block. Four 

dogs in the medetomidine group presented a second-

degree Mobitz type II block, escape beats combined with 

second-degree Mobitz type II block were seen in two dog 

and two other dogs had both Mobitz type I and type II 

blocks, and one dog had escape beats only. In the 

detomidine group, three dogs had a second-degree Mobitz 

type II atrioventricular block, one dog had a Mobitz I and 

II combination and one other dog had a wondering 

pacemaker. Arrhythmias did not occur at life-threatening 

events in any dogs in the study.  

Güzel (12) reported rhythm disorders such as 

bradycardia, atrial stagnation and first degree AV block in 

26 of 56 cases following xylazine administration as 

sedative premedication. Seeler et al. (33) noted that sinus 

bradycardia is most frequently encountered arrhythmia in 

small animals intra-operatively. They indicated that 

xylazine is an important etiologic factor. Özaydın et al. 

(26) reported no abnormal findings, with exception of 

sinus bradycardia occuring within 5 minutes up to 60 

minutes in all animals, on the ECG of dogs receiving 

medetomidine-ketamine-propofol anesthesia. These 

reports are consistent with our study. 

Lele and Bhokre (22) established that the P-wave 

amplitude (in mV) varied, shortened its duration and PR 

interval was extended on the ECG of dogs given xylazine. 

Pişkin et al. (1999) reported reduced amplitude of the P-

wave, prolonged P-wave and prolonged PR interval in 

guinea pigs given a combination of xylazine and ketamine.  

Belge et al. (3) indicated that the P-wave duration 

remained unchanged, while its amplitude was reduced 

during xylazine-ketamine anesthesia. In this study, 

increased duration and decreased amplitude of the P-wave 

were observed, yet they were not statistically significant. 

An insignificantly prolonged P-wave duration and 

reduction in amplitude were also observed in the 

medetomidine group. Shortening and amplitude loss in the 

P-wave were detected. While the findings in our study 

were similar to those of Pişkin et al. (28) and Belge et al. 

(3) for xylazine and medetomidine, those for the 

detomidine group were different. The overall observations 

may be explained by the cardiodepressant effect of even 

small doses of xylazine, detomidine and medetomidine, 

leading to a prolonged P-wave and PR interval.  

Pişkin et al. (28) stated that the low potassium level 

may affect the T-wave amplitude, and reduction of the 

sodium and chloride levels may affect the R-wave 

amplitude by leading ventricular depolarization. The 

finding of increased T-wave amplitude concurrently 

decreased potassium level in the xylazine and 

medetomidine-treated animals in our study supports the 

report by Pişkin et al. (28). No T-wave elevation was 

recorded in the detomidine group. 

The QT interval represents the time from the start of 

ventricular depolarization to the completion of 

repolarization. A QT increase is seen along with the 

prolongation of QRS or the T-wave or both. The duration 

of QT interval varies inversely to heart rate. Tachycardia 

causes an increase in the QT and bradycardia causes 

shortening (17, 22, 30). The increase of QT interval along 

with bradycardia was noted in all groups in our study. 

There was also an increase in the PQ interval and the T-

wave duration. The slower heart rate could be explained 

with the increased the PR, QT and T-wave durations on 

the ECG. Belge et al. (3) and Sarchahi et al. (31) reported 

a reduced heart rate and prolonged QT interval in dogs 

sedated with xylazine. These reports showed similarities 
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to the findings in our study. Lele and Bhokre (22) 

indicated that xylazine did not change the duration of the 

QRS complex. Belge et al. (3) stated that the amplitude of 

the QRS complex reduced. No significant changes were 

recorded in the QRS duration in our groups. While our 

findings consistent with the findings of Lele and Bhokre 

(3), they did not correspond to the report by Belge et al. 

(3). 

No significant changes were seen in any group in the 

electrical heart axis, an indicator of the electromotor force 

of cardiac activity. Belge et al. (3) measured an axis of 

71.00 ± 1.10 and 77.50 ± 7.00, before and during 

anesthesia, respectively. The corresponding values in our 

study are consistent with those of Belge et al. (3). 

Additionally, a left shift of the axis was noted in one dog 

of each group, which is thought to be due to the dog's 

recumbency position. 

We concluded that three α2-adrenoceptors (xylazine, 

medetomidine and detomidine) are similar in terms of 

their clinical and cardiopulmonary effects, while the pre-

anesthetic properties of medetomidine may make it more 

efficient than the other two. 
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