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Alpha2 agonists produce reliable dose dependant sedation and analgesia with advantage of rapid reversal following the 
administration of an antagonist. Currently there are four alpha2 agonists available on the South African market: 
xylazine, detomidine, medetomidine and romifidine. Medetomidine consists of a racemic mixture of two enantiomers – 
dex and levo rotatory forms. The levo rotatory form has no clinical effect and by removing it from the solution 
dexmedetomidine is created. Dexmedetomidine will be available in South Africa shortly. Romifidine and detomidine are 
only registered for use in horses, medetomidine for dogs and cats and xylazine for all species. There are two 
antagonists available namely yohimbine and atipamezole.  
 
Alpha2 agonists work through activation of alpha2 adrenergic receptors which are normally activated by noradrenalin. 
No difference has been found between the currently registered alpha2 agonists with respect to their affinity for the 
different subtypes of alpha2 receptors. This means clinically there should be very little difference in the affects of the 
medications with the exception of their potency, effect on alpha1 receptors and duration of action. The least potent is 
xylazine (1mg/kg), followed by romifidine (0.04 mg/kg), detomidine (0.02 mg/kg), medetomidine (0.01 mg/kg) and 
dexmedetomidine (0.005 mg/kg). Potency effectively determines the amount of medication that needs to be injected to 
achieve a required effect. Species vary markedly in their sensitivity to alpha2 receptors. The most sensitive are 
ruminants followed by equids and dogs whilst pigs are largely insensitive. This enables us to give 1 ml of xylazine to a 
Brahman bull weighing 500 kg whilst a 50 kg Rottweiler requires 2.5 mls. 
 
Xylazine and detomidine are short acting agonists lasting 20 – 30 minutes, medetomidine and dexmedetomidine are 
longer acting (30 - 40 minutes) while romifidine is the longest lasting 60 – 90 minutes. The duration of action is dose 
and route of administration dependant. Longer durations are seen with increased doses and intramuscular 
administration. Some smaller differences are seen between agents for example romifidine that causes less ataxia in 
horses.  
 
The cardiovascular effects of alpha2 agonists are very predictable and do not vary much between the different alpha2 
agonists. The cardiovascular effects are described in 2 phases. The first phase is characterised by initial hypertension 
due to an increase in peripheral vascular resistance and a reflex bradycardia. The second phase is mediated by central 
receptors reducing sympathetic tone, heart rate, cardiac output and blood pressure. Heart blocks are commonly seen. 
These effects are most pronounced after intravenous administration of high doses but the effects are ameliorated 
through i/m administration and reduction in the dose of the alpha2 agonist. Even though cardiac output is reduced, 
blood flow to the brain, kidneys and heart is maintained through a redistribution of blood from less vital organs. The 
intense vaso-constriction and hypertension may be problematic in patients with aortic aneurisms or compromised aortic 
walls. This is seen in patients with spirocerca.  
 
Alpha2 agonists have less effect on pulmonary function which is mainly a decrease in minute volume and respiratory 
rate. The respiratory depressant effects of other agents (e.g. opiods or anaesthetic agents) may be enhanced by 
alpha2 agonists.  
 
In spite of the cardiovascular effects, the lethal doses of alpha2 agonists are 100 fold or more than the clinical doses 
used. This gives these agents a large therapeutic margin and gives them some degree of safety if used appropriately. 
The safety of alpha2 agonists in cardiovascular compromised patients or patients with shock has not been convincingly 
demonstrated. From clinical studies and practical use these agents are used successfully in colic horses without any 
major issues.  
 
The most pronounced effects on the GIT tract is vomiting. This is seen particularly in small animals where 20% of dogs 
and even more cats will vomit shortly after the administration of an alpha2 agonist. This is not normally problematic but 
aspiration pneumonia can develop if the airway is not protected.  
 
Alpha2 agonists affect the homeostasis of glucose in the body. The release of insulin from pancreatic beta cells is 
inhibited resulting in a rise in blood glucose and this effect is similar among alpha2 receptors. An increase in dilute urine 
production is seen. This effect is mediated by decreasing the effect of antidiuretic hormone on the renal tubules and 
collecting ducts. Alpha2 agonists can also increase uterine tone and can result in abortion. Caution is advised in 
pregnant animals.  



 
Atipamezole is a highly selective alpha2 antagonist. It is 200 – 300 times more selective than yohimbine. Atipamezole 
reverse both the neurological and cardiovascular effects of alpha2 agonists. It will also reverse the analgesic effect of 
alpha2 agonists resulting in the patient experiencing pain after painful procedures. It is licensed to reverse 
medetomidine.  
 
Alpha2 agonists are most commonly used for sedation and analgesia. They can be administered intravenously, 
intramuscularly, subcutaneously or orally. To allow for optimal sedation, the medication should be administered and 
then the patient should be left undisturbed until the optimal effects are seen. Disturbing the patient will increase 
adrenergic tone resulting in adrenalin and noradrenalin competing for the receptors and having an antagonistic effect. 
This is particularly important in nervous animals. It is important to remember that sedation is not safer than general 
anaesthesia and sedated patients should be monitored carefully.  

 
Besides for providing sedation, analgesia and muscle relaxation, alpha2 agonists have the advantage of having 
synergistic actions with injectable and inhalant anaesthetic agents. They also attenuate the surgical stress response. 
The anaesthetic induction dose can be reduced by between 30 and 80%. The cardiovascular effects of alpha2 agonists 
are usually well tolerated by healthy animals but caution is advised in patients with cardiovascular, neurological, 
respiratory, hepatic and liver disease as well as patients in circulatory collapse. 
 
It is not uncommon for horses to react to a painful stimulus after just sedation with just an alpha2 agonists. Alpha2 
agonists have significant synergistic effects with opioids. These effects are commonly exploited in horses to provide 
deep sedations. In equids, butorphanol is commonly used in conjunction with alpha2 agonists. These effects can also 
be effectively utilised in dogs, cats and ruminants to provide deep sedation. The opioid usually increases the depth of 
sedation, improves analgesia and lengthens the duration of sedation. 
 
In aggressive animals or feral cats, the administration of an alpha2 agonist and ketamine intramuscularly can provide 
very effective deep sedation or anaesthesia. The two agents work synergistically together and generally provide a 
rapid induction of anaesthesia. Complete anaesthesia of the patient should be ensured before handling dangerous 
animals. 
 
The oral absorption of xylazine, detomidine, romifidine, medetomidine and dexmedetomidine has been demonstrated 
in rats, horses, dogs and cats. This can be valuable to sedate aggressive animals where owners are able to give a 
sublingual dose of medetomidine.  Biovailability can be as high as 80%. The doses required are relative to high and 20 
- 40 minutes should be allowed for the full effect to occur. The animal should ideally be left undisturbed during this 
time.  
 
When monitoring patients after the administration of an alpha2 agonist very often the pulse oximeter will not function 
efficiently or will give a low saturation reading. This problem arises due to the intense vasoconstriction that occurs after 
the administration of an alpha2 agonists. Pulse oximeters require a fluctuating arterial capillary bed to function properly. 
Under the intense vaso-constriction this does not happen and false readings can arise. The mucous membranes may 
also appear bluish in colour. This bluish colour may arise as a result of an increase in venous blood relative to arterial 
blood or slow sluggish circulation due to the reduction in cardiac output. It is important to check your patients. If you are 
concerned about oxygenation, oxygen should be administered to your patient. Similar problem may be experienced 
with oscillometric blood pressure devices due to the intense vasoconstriction and reduction in cardiac output.  
 
Alpha2 agonists and the injectable anaesthetics agents (thiopentone, propofol and alphaxalone) can be particularly 
useful combinations for short term anaesthesia of patients requiring radiographs or short procedures. The reversibility 
of the alpha2 agonists enables a rapid recovery from anaesthesia at the end of the procedure. Usually very small doses 
of propofol or thiopentone are required due to the synergistic effects of the combination. It is not unusual for a large 
dog to be adequately anaesthetised after less than 5 ml of propofol. I always use intravenous catheters so that agents 
can be safely administered and emergency drugs can be administered if required. Endotracheal intubation will ensure 
a patent airway but if the patient is not intubated provision to do this if required should be made. The greatest amount 
of synergism has been shown with steroidal anaesthetic agents.  
 
The synergism of anaesthetic agents with alpha2 agonists may lead to relative anaesthetic overdoses and an increase 
in morbidity and mortality. This is aided by the reduction in cardiac output. The reduced cardiac output makes the 
delivery of the anaesthetic agents slower to the central nervous system. This will lead to a delay from the 
administration of anaesthetic agents until signs of anaesthesia are seen. Ideally small doses should be given and 
longer wait between subsequent doses should be applied to avoid accidentally overdosing the animal.  
 
Alpha2 agonists can be particularly effective in managing post-operative pain, anxiety and dysphoria. Generally very 
low doses are required.    



 
The use of atropine to prevent the bradycardia following an alpha2 agonists is controversial. Opponents to the 
administration sight the dramatic increase in cardiac work load as being problematic. Others advise it as the increased 
parasympathetic tone may predispose the patients to severe vasovagal responses and profound bradycardia. If 
atropine is to be used it is better to administer it 10 – 20 minutes before the alpha2 agonists.  
 

Alpha2 Agonist / Drug Dose (mg/kg) 
 Canine Feline Equine Route 
Alphaxalone 1 – 2 1 – 2  i/v or i/m 
Buprenorphine 0.005 – 0.01 0.005 – 0.01  i/v, i/m, s/c, p/o 
Butorphanol 0.2 – 0.4 0.2 – 0.4 0.01 – 0.03 i/v, i/m, s/c 
Detomidine   0.02 – 0.05 i/v or i/m 
Ketamine 2 – 10 2 - 10 1.5 – 2.2 i/v or i/m 
Ketamine – Medetomidine 3 / 0.015 – 0.03 3 / 0.03 – 0.06  i/m 
Ketamine – Xylazine 10 / 0.7 – 1.0 10 / 0.7 – 1.0  i/m 
Medetomidine 0.005 – 0.05 0.05 – 0.12  i/v or i/m 
Medetomidine plus opioid 0.001 – 0.002 0.004 – 0.006  i/m 
Morphine 0.2 – 0.6 0.2 – 0.5 0.3 – 0.5 i/m or s/c 
Propofol 2 – 6 2 – 6  i/v 
Romifidine   0.02 – 0.120 i/v or i/m 
Thiopentone 5 – 12  4 – 6 i/v 
Xylazine 0.3 – 2.2 0.3 – 2.2 0.5 – 2.0 i/v or i/m 
Xylazine plus opioid 0.4 – 0.6 0.4 – 0.6  i/v or i/m 

 
Table 1: Drug Dosage Table This drug dosage table should be used as guide. Careful clinical assessment of the 
patient and the principles of rational pharmacology should be applied to every patient. This table is not comprehensive 
and other dosing recommendations do exist.  


