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     Dexmedetomidine is synthetic alpha 2 agonist that has sedative and analgesic properties. It is similar to xylazine in many ways; however, there are some differences between these two drugs that can make one preferable to the other.  Dexmedetomidine has greater than 10 times the affinity for the alpha-2 receptor than xylazine.  This means it is theoretically a safer and more predictable compound than xylazine since it causes less alpha-1 receptor interactions.  Both drugs are reversible by administering alpha-2 antagonists (i.e. atipamezole, yohimbine, tolazoline) and calculating a reversal dosage of atipamezole for dexmedetomidine is simple (typically given 1:1 volume of dexmedetomidine administered).  However, determining a atipamezole reversal dosage of for xylazine is not as straightforward because dexmedetomidine and xylazine differ in their concentrations, doses, and relative potency.  In addition, one must be cautious when administering a shorter acting reversal agent (i.e. yohimbine) to an animal with a longer acting alpha-2 agonist.  In this scenario, animals will begin to recover rapidly until the reversal agent “wears off” resulting in the animal becoming re-sedated.  Finally, reversal of these drugs is not always indicated.  By reversing the alpha-2 agonist, one also reverses the analgesic effects of these drugs.  
     One cannot discuss dexmedetomidine versus xylazine without some discussion of cost.  Dexmedetomidine costs significantly more than xylazine greatly in-part to it not being a generic compound.  When deciding between xylazine and dexmedetomidine, one must balance the pros and cons of each drug and consider all of the costs involved with the procedure.  While the newer drugs may come at an additional expense, there can be savings in reduction in labor for post-operative recovery and increased safety by easily reversing anesthesia.  

     Dexmedetomidine is FDA approved for use in dogs and cats; however, various formularies describe its usage in a variety of species.  The following listings are not intended to be all-inclusive and may not be the best options for every situation.  Knowledge of the patient’s metabolic status, age, experimental history and research usage should be taken into account.
Cats

My anesthetic induction combination of choice includes dexmedetomidine, ketamine, and buprenorphine or butorphanol mixed in a single IM injection.  I’ve found the lumbar muscles provide a more reliable onset of anesthesia.  I do not recommend this combination alone for surgical procedures due to the duration of action.  Rather, within 10 minutes of injection, cats can be intubated and maintained on isoflurane (1-1.5% is typically sufficient).  With or without intubation, this combination provides a solid 30 minutes of working time for procedures and has the added benefit of being highly reversible by administering atipamezole IM of a volume equal to that of the dexmedetomidine administered.

Dogs

Of course dexmedetomidine is licensed for use in dogs as a sole agent but it truly shines when combined with an opoid.  There are several published dexmedetomidine +/- ketamine +/- opoid combinations published.  My personal favorite is a single IV injection of a mixture of 0.2 mg/kg butorphanol + 0.01 mg/kg dexmedetomidine provides deep sedation and analgesia for minor procedures (i.e. imaging, laceration repair).  Atipamezole administered IM in a volume equal to that of the dexmedetomidine will awaken the dog within minutes albeit still groggy from the butorphanol.  
Sheep & Goats

Some recent small ruminant projects allowed me to evaluate dexmedetomidine in sheep and more recently goats.  We needed surgical anesthesia in a field setting (barn) for wound management, laceration repair, and urethral catheterization.  In addition we periodically performed spinal radiographs on a large number of animals in a given session.  The anesthetic/sedative solution that addresses these needs is ketamine (2 mg/kg) + dexmedetomidine 0.01 mg/kg IV via the jugular vein.   Within a minute the ruminant is laterally recumbent and deeply sedated.  With this combination, I typically always the dexmedetomidine with IV atipamezole 0.1 mg/kg (equivalent volume of dexmedetomidine administered).  One can expect these animals to be standing/walking within 5 minutes after reversal.  They are quick to return to the herd and resume normal behavior.
Pigs & Rabbits

I mention pigs & rabbits together because I don’t have any specific recommendations for how I routinely use dexmedetomidine in these species.  There are combinations and doses described in both species (very similar to xylazine combinations) and I believe they would work well.  The reason I have yet to explore dexmedetomidine in pigs and rabbits is based on a few observations:

1. At our institution, pigs often receive telazol with xylazine, therefore the reversal of an alpha-2 agonist is less dramatic and often doesn’t have dramatic effects on speed of recovery.  
2. The volume of dexmedetomidine required to anesthetize a pig is significant and costly compared to xylazine.  
3. The combination of telazol and xylazine, in my experience, is difficult to improve upon regarding safety and efficacy.  

4. The dosage recommended for IM injection in rabbits (0.25mg/kg) equates to a dosage roughly 5 times the volume of a similar dose of xylazine (5mg/kg).  

5. Our institution does not experience a great deal of problems from ketamine/xylazine in rabbits.  If we move towards other anesthetics they are typically inhalants.  
Mice & Rats
The use of dexmedetomidine and atipamezole is increasing in rodent use, although at a slower pace than large animals.  Ketamine & xylazine have long been an injectable anesthetic combination of choice for these species.  Typically, a “cocktail” of the two drugs with or without acepromazine is created and dosed in a ml/gram body weight manner.  While I could recommend to an investigator that they consider changing to a ketamine/dexmedetomidine combination, there is little evidence that this is superior to ketamine/xylazine.  Until we have more data on the benefits of dexmedetomidine over xylazine in these species I am reluctant to recommend a product simply because it is newer therefore perceived as “better”.  The use of atipamezole, on the other hand, can shorten recovery time from either xylazine or dexmedetomidine anesthesia which may be very beneficial in bringing animals through the recovery phase.  
     In summary, dexmedetomidine can be successfully used in a variety of species and scenarios.  The 1:1 volume reversibility with atipamezole simplifies dosing and can also improve the well-being of animals recovering from anesthesia.  
