
IJVS  Vol.: 2   No.: 2  Year: 2007 

 
  

59 

IRANIAN JOURNAL OF 
VETERINARY SURGERY 

(IJVS) 

WWW.IVSA.IR 

 

Cardiovascular and Respiratory Effects of Romifidine and/or Xylazine in 

Ketamine Anaesthesia in Dog: An Experimental Study 
 

Mohammad Reza Emami
∗∗∗∗1 DVSc 

Mohammad Reza Sedighi
1
  DVSc 

Shamsedin Sarhaddi
2
 DVM 

 
1
Department of Clinical Sciences, Faculty of Veterinary Medicine, 

Ferdowsi University of Meshad, Meshad, Iran. 
2
Private Veterinary Practitioner, Meshad, Iran. 

 

 
 

Abstract 
 

Objective: To compare romifidine and xylazine premedication in ketamine anesthesia of 

the dog. 

Design: Experimental design. 

Animals: Fifteen cross-breed dogs. 

Procedures: Animals randomly allocated into three groups of five. Group G1 premedicated 

by xylazine 1 mg/kg, G2 romifidine 40 µg/ kg and G3 romifidine 80 µg/ kg 

intramuscularly. All animals premedicated with atropine 0.02 mg/kg subcutaneously ten 

minutes before induction of anesthesia. Anesthesia was induced by 15 mg/kg ketamine IM. 

Heart rate, respiratory rate, mean arterial blood pressure and eclectrocardiac activity beside 

quality of anesthesia were evaluated. 

Results: No significant differences were found between three groups around all recorded 

parameters.  

Conclusions and Clinical relevance: Usage of different doses of romifidine in canine 

species is possible without any unexpected outcome, 80 µg/ kg of romifidine make better 

onset of anesthesia. 
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Introduction 

 

Romifidine is a potent and selective α2-adrenoreceptor agonist that is approved for use in 

horses in Europe, Australia, New Zealand and Canada, and for use in dogs in Europe. It has 

been shown to be a reliable sedative and analgesic agent in dogs after intravenous
1
, 

intramuscular
2
 and subcutaneous administration

3
. Xylazine premedication in healthy dogs has 

been associated with an increase in mortality rate compared with other pre-anesthetic 

regimes
4,5
.  

The cardiovascular effects of α2-adrenoreceptor agonists have been generally described as 

dose dependent with the duration of effect clearly prolonged at higher doses
6
. Low doses of 

romifidine (5 µg/ kg) appeared to have less pronounced cardiovascular effects than low doses 

of medetomidine, despite similar levels of sedation
7
. Anticholinergic premedication has also 

been recommended with α2-agonists to prevent bradyarrhythmias and, potentially, the 

reduction in cardiac output produced by these agents
8
.  

Dysrhythmias characterized by heart block, premature ventricular depolarizations and 

tachycardia have been noted with anticholinergic and α2-agonist combinations, especially if 

the anticholinergic is administered concurrently rather than prior to the α2-agonist
9,10

. 

This current study was designed to evaluate the electrocardiographic and circulatory effects of 

two different doses of romifidine in compare to xylazine as preanesthetic agents in ketamine 

anesthesia of dogs.   

 

Materials and Methods 

 

The study was conducted in 15 healthy dogs (cross breed). The dogs were anaesthetized for 

an experimental skin healing procedure. The dogs were housed indoors at ambient 

temperature, fed meat and rice. Prior to anesthesia and surgery, food was withheld for 12 

hours but the animals had free access to water.  

Baseline cardiovascular, pulmonary and analgesia measurements were obtained in conscious 

dogs prior to injection of any drugs. Animals were allocated in three groups of five (G1, G2 

and G3). G1, G2 and G3 were weighing 26.8±8.19, 25.9±6.63 and 25.8±6.05 kg (mean ± SD) 

respectively. All dogs received atropine sulfate (Atropine, Pasture Inst., Iran) (0.02 mg/ kg 

IM). G1, G2 and G3 dogs premedicated with romifidine HCl (Sedivet®, Boehringer 

Ingleheim, Swiss) (40 µg/ kg IM), romifidine (80 µg/ kg IM) and xylazine HCl (Rumpon®, 

Bayer, Germany) (1 mg/ kg IM) respectively. Anesthesia was induced with ketamine HCl 

(Ketalar®, Pantex, Holland) (15 mg/ kg IM) ten minutes after preanesthesia. Heart rate (HR), 

respiratory rate (RR), indirect mean arterial blood pressure (MBP) (KBM-115, Japan), ECG 

(Fukudadenshi Card Max, Japan) and extent of analgesia were measured immediately before 

and during minutes 15, 30, 45 and 60 after induction. Remaining in lateral decumbency, 

absence of reaction to skin cutting and suturing and negative response to ear pinching were 

used as the most important measures for depth of anesthesia.  

A t-test for independent samples was used to determine whether the two main effects, time 

and treatment, were significant for the variables HR, RR, MBP. A p-value of 0.05 or less was 

considered significant. Results are presented as mean + standard deviation unless stated 

otherwise. Analyses were carried out using the Windows statistical package Sigmastat (Jandel 

scientific). 
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Results 

 

A stable depth of anaesthesia was achieved with all three preanesthetic agents. Table 1 details 

the parameters which were measured during anaesthesia. Baseline values did not vary 

significantly among groups for all variables measured and were within the expected range for 

conscious clinically normal dogs
11
.  

There was some obvious increase in HR in all animals during experiment, however, 

significant differences among treatment comparisons were not observed at any time point.  

All animal developed hypertension from 10 to 60 minutes in compare to baseline, although no 

significant differences were noted among treatment comparisons at any time point. 

ECG showed arrhythmias, including second-degree atrioventricular (AV) heart block, were 

noted in a dog in G1 at 5 minutes as well as in a dog in G2. Second-degree AV heart block 

was recorded in two dogs in G3 15 minutes after anesthesia. No evidence of first-degree and 

third-degree AV heart block was detected. 

Recorded RRs showed a significant difference between G1 and G2 and between G1 and G3 at 

time 0, beginning of experiment (p<0.05). All groups showed decreases in respiratory rate 

from 5 to 55 minutes.  

Onset of analgesia was from 12 minutes (average time) in G1, from 14 minutes in G2 and 

from 9 minutes in G3. Analgesia was complete till 60 minute (end of experiment) in all 

groups. 

Duration of anesthesia (min), 71.60±3.07 for G1, 80.00±6.20 for G2 and 84.00±6.20 for G3, 

didn't differ significantly among three groups (p<0.05).  

 
Table 1: Measured parameters in groups under study (Mean±SD) 

 
Group Parameter Time (min) 

 0 15  30 45 60 

HR 

(Beat/Min) 

90.40± 

1.60  

137.40± 

11.93 

128.80± 

15.56 

110.80± 

7.41 

107.20± 

4.60 

MAP 

(mmHg) 

109.20± 

9.54 

168.90± 

6.73 

146.30± 

10.35 

154.30± 

9.46 

141.80± 

9.21 

 

G1 

RR 

(Beat/Min) 

30.80± 

4.02 

18.40± 

3.41 

15.00± 

1.64 

15.40± 

2.49 

16.40± 

2.82 

 

HR 

(Beat/Min) 

89.40± 

9.40 

139.20± 

10.20 

132.40± 

8.49 

115.40± 

10.28 

112.80± 

8.42 

MAP 

(mmHg) 

109.90± 

4.56 

143.20± 

10.60 

158.30± 

3.10 

134.90± 

31.05 

163.10± 

2.07 

  

G2 
RR 

(Beat/Min) 

49.40± 

4.33 

26.60± 

7.63 

16.40± 

1.50 

15.40± 

1.16 

16.00± 

1.22 

 

HR 

(Beat/Min) 

87.20± 

9.30 

166.40± 

30.68 

149.20± 

3.04 

134.00± 

12.23 

119.00± 

9.80 

MA 

P(mmHg) 

107.80± 

3.90 

146.60± 

5.93 

168.40± 

5.11 

167.20± 

6.86 

156.00± 

11.7 

 

G3 
RR 

(Beat/Min) 

55.40± 

7.93 

14.20± 

1.82 

13.60± 

0.81 

13.00± 

1.78 

12.20± 

1.52 
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Discussion 

 

The main clinical cardiovascular changes produced by romifidine or xylazine in this study 

included bradycardia and associated bradyarrhythmias, increase of heart rate after ketamine 

induction in all groups and an overall increase in MAP. These effects are consistent with 

another study of romifidine
7
 and other α2-agonists

6
. 

Changes in cardiovascular value have been reported after atropine/xylazine/ketamine 

anesthesia
6
, romifidine/propofol/halothane

12
 as well as romifidine/ketamine

13
 in dogs. All 

mentioned investigations have been showed that use of xylazine and/or romifidine result in 

bradycardia and associated bradyarrhythmias and administration of ketamine increase and 

correct heart rate
14,15

. 

Heart rates were slightly less in the high-dose romifidine group (G3) than the low-dose group 

(G2) and xylazine group (G1), although the difference was not significant. Therefore, in our 

study, the magnitude of bradycardia did not appear to be dose and drug related. However, 

lower doses of romifidine (5 and 10 µg kg
1
) did induce less severe bradycardia

7
. 

Recorded MAP showed no significant differences among treatment comparisons at any time 

point. In contrast, the increase in arterial blood pressure appeared to be dose and drug related. 

Lesser changes in MAP were noted with G2 compared with greater increases with G3. Lower 

doses of romifidine may be associated with more predominant central nervous system effects, 

whereas higher doses probably cause a more pronounced stimulation of peripheral 

adrenoreceptors and vasoconstriction
16,7

. Hypotension, defined as MAP < 80 mm Hg, did not 

develop in any dogs, in contrast to studies with xylazine
17
. This may be associated with an 

insufficient measurement period in our study. Strong maintenance of MAP with newer α2-

agonists may be due to a more specific peripheral α2-adrenoreceptor affinity, which may 

predominate over the centrally mediated hypotensive effects, especially at higher doses
18,16

. 

Second degree AV heart block has been seen in this study is consistent with effects noted by 

others and isn't uncommon consequent of administration of α2-agonists
19,6,14

. 

Decrease in respiratory rate after administration of romifidine and/or xylazine from 5 to 60 

minutes in all groups with a similar pattern are consequent step of CNS depressant effect of 

α2-agonists. This respiratory rate alteration is consistent with medetomidine sedation in 

dogs
20,21

 and romifidine sedation in dogs
22
; however there is not any significant difference 

between three groups at any time point when xylazine and/or different doses of romifidine 

have affected. 

In spite of the result in this study, Kerr noted priority of romifidine to xylazine in lengthening 

of anesthesia in horse
15
. This result may be a consequent of use of combination of romifidine 

and diazepam or a specific effect of romifidine in horse. 

These positive effects need to be balanced against the marked increase in blood pressure 

produced by the mentioned dose of these drugs, with the realization that the high HR and 

MBP may well affect myocardial oxygen supply. 

Overall, usage of different doses of romifidine in canine species is possible without any 

unexpected outcome and we suggest premedication with  80 µg/ kg of romifidine make better 

onset of anesthesia. 
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