VET 415: Pharmacology of Pain Management

Local Anesthetics
	MOA: Voltage-gated sodium channel blockers

	Toxicity
· CNS is the most susceptible organ system
· Cardiovascular effects: Prolonged conduction time, increased PR interval and QRS duration. Negative inotropic effect
· Vascular effects
· Vasoconstriction @ low concentrations due to release or NE and the activation of alpha-1 adrenergic receptors in the blood vessel
· Vasodilation @ high concentrations due to their ability to block sodium channels which impacts the ability of the sympathetic nervous system to constrict blood vessels

Prevention and treatment of toxicity
· Use the lowest amount possible
· Inject slowly and ensure you are not injecting into a blood vessel
· Injection of an intralipid solution can decrease availability of bupivacaine


Common Examples in Vet Med
	
Lidocaine
· Fast onset, short duration, low potency, low toxicity
· Local and regional anesthesia
· IV as class 1b antiarrhythmic to treat ventricular arrhythmias
· IV to increase GI motility in horses

Mepivacaine
· Fast onset, slightly longer duration and potency than lidocaine
· Local and regional anesthesia
· *Favorite local anesthetic of many equine clinicians during lameness evaluation because it seems to produce less swelling and tissue rxn in the legs

Bupivacaine
· Slower onset, longer duration, high potency
· Local and regional anesthesia if desired duration is >1 hour
· More toxic than lidocaine

Proparacaine
· Ester anesthetic used exclusively as a topical preparation for eyes

Prilocaine
·  Used in the Eutectic Mixture of Local Anesthetics cream in combination with lidocaine. Can be applied to intact skin and will produce surface anesthesia (if left on for 30-45 minutes with an occlusive dressing)
Nocita (liposomic bupivacaine)
·  The extended-release bupivacaine technology
· Multivesicular liposomes composed of hundreds to thousands of chambers per particle encapsulated aqueous bupivacaine slowly released over 72 hours to provide long-lasting analgesia
· Labeled in dogs and cats as a single injection for local infiltration into the tissue layers at the time of incisional closure after cranial cruciate ligament surgery
· Can also be used as a peripheral nerve block in cats prior to onychectomy (declaw)
· Often used off-label at the end of a variety of surgical procedures for local infiltration into the tissue layers in both dogs and cats

Clinical considerations
· Anesthetic ability is indirectly related to the diameter of the nerve fiber (larger nerve fiber = higher concentration or volume of anesthetic needed)
· The addition of a vasoconstrictor to the local anesthetic will decrease the rate of absorption and prolong the action of the drug. *If too much is used in tissues with poor blood supply (extremities and aponeuroses) tissue necrosis may occur
· More potent in alkaline that acidic environments – elevated pH causes a greater fraction of the local anesthetic to be in the unionized / active form. Local anesthetics are substantially less effective in infected tissues (low pH)

Uses
· Topical
· Infiltration
· IV 
· Intraarticular
· Regional anesthesia
· Spinal/Intrathecal
· Epidural
· In large animals this is done from the sacrococcygeal or first intercoccygeal junction. Need to be careful and limit drug dose so that it does not block the motor control of the pelvic limbs (keep the animal standing)
· In small animals and ruminants (and pigs) the injection is made at the lumbosacral junction 


Non-Steroidal Anti-Inflammatories
	
	Uses: Reduce swelling and inflammatory response, analgesic, antipyretic, reduced platelet activation, anti-endotoxin, cancer therapy

MOA: Cyclooxygenase inhibitor COX-1 and COX-2 
	*COX-1 inhibition is associated with most of the negative effects of these drugs so a lot of the new drugs are focusing on more specific COX-2 activity

Adverse effects: 
· Gastric and/or duodenal ulceration
· Reduction in PG production reduces the protective mucus and bicarbonate secretion and blocks increase in blood flow to remove damaging products form the gastric mucosal cells
· Ion trapping due to NSAIDs being weak acids (mostly unionized in at gastric pH) This allows rapid absorption into the cells of the gastric mucosa and since the pH of the mucosal cytoplasm is much higher the NSAID is ionized and this reduces its ability to diffuse back out of the cell
· Inhibition of gastric emptying and interdigestive migrating contractions tends to increase the residence time of the drug in the stomach and expose the gastric mucosa to acids and free radicals for longer
· Platelet dysfunction
· Produces bleeding tendencies
· Impaired renal function
· Bone healing and arthritis
· May reduce bone healing after a fracture
· Potentially chondrodestructive effects at higher doses 
· Blood dyscrasias
· Observed in humans, not a significant problem in veterinary species but is a significant factor in the use of these drugs in food producing animals

Opioids 
	MOA: Mu agonist

	Tramadol: dual action as an agonist at mu receptors (very weak agonist) and is also an inhibitor of norepinephrine and serotonin reuptake

	Transdermal patches: Fentanyl and Buprenorphine 
 
Prostaglandin E2 Receptor E4 Antagonists
· Act on the prostaglandin receptors on the cell surface meaning they can decrease the effect of the prostaglandins at this particular receptor (E4) while preserving the action at other receptors (E1,2,3) and not blocking the production of all prostaglandins. 
· E4 is involved with mucus secretion in the stomach and large intestine, acid secretion in the stomach and the inhibition of small intestinal motility. 
