LOCAL ANESTHETICS

	General Properties
	1. Cationic function combined w/lipophillic function linked by ester or amide bond

2. Ester hydrolyses faster than amide

3. Cationic, (+)ly chared form of drug acts at nerve site; predominates at physiological pH

4. Lipophillic group important to allow drug to enter nerve cell b/o intracellular site of action

	Application
	Local application: vascularity of site determines time of duration and distribution which also determines adverse effects

   -vasoconstrictors (ie. epinephrine and phenylephrine) added to LA ( rate of absorption minimizing systemic toxicity and ( duration of action

	Metabolism
	Liver metabolism and conjugation to promote urinary excretion

	Site of Action
	INSIDE voltage gated Na channel

  -w/increasing dose of LA one causes:

1. increasing threshold for excitation

2. lowering of impulse conduction

3. decreased rate of rise of action potential

4. AP amplitude decrease

5. eventually no more excitation possible

Resting channel: outside M gate closed (low affinity of LA for receptor)

Open channel: M and H gate open (LA full access to receptor)

Inactivated channel: M gate open, H gate closed (no access of LA to receptor except via membrane diffusion

Rapidly firing nerves are more susceptible to actions of LA due to open channels

	Clinical Uses
	1. Any nerve can be paralyzed; even motor nerves, becareful in paralyzing motor nerves when need pt to cooperate w/doc during procedure (ie. labor)

2. Autonomic nerves may be blocked interfering w/homeostasis (ie cardiovascular sys)

3. In nerve root, B and sensory C fibers blocked before A fibers ( pain>sensation>motor

(Pain fibers fire faster and have shorter AP duration therefore more susceptable to actions of LA

4. In PERIPHERAL nerve buncles, MOTOR neurons are on the OUTSIDE

5. In EXTREMITIES, afferent SENSORY fibers are at the OUTSIDE, distal sensory fibers are in the core leading to proximal anesthesia developing before distal effects

	Adverse Effects
	CNS:

   -inhibitory pathways blocked before excitatory ones (transient excitation (seizures) before ultimate depression w/tonic-clonic convulsions and death (pre-treat w/diazepam)

Peripheral Nerves:

   -neurotoxicity

Cardiovascular:

   -Long AP duration favors access of LA’s to receptors; BUPIVACAINE = hi risk of cardiotoxicity

Blood:

   -Prilocaine: promotes hemoglobin-methemoglobin transformation

Allergies:

   -ester type LA’s are metabolized to PABA = allergin

	Drugs
	Esters
	Duration
	AmIdes
	Duration

	
	Procaine……………..

Cocaine……………….

Tetracaine…………….

Benzocaine (surface only)
	Short

Medium

Long
	Lidocaine……………….

Mepivacaine……………

Prilocaine………………

Bupivacaine……………

Etidocaine……………..
	Medium

Medium

Medium

Long 

Long

	Other
	1. High Ca stabilizes resting membrane potential ( reducing LA effectiveness

2. Hi extracellular K depolarizes membrane and provides more time for inactivated state therefore favors LA action

3. Targeting as small area as possible in the periphery or spinal cord

	Toxins
	1. Tetradotoxin: bind to Na channels on outside of neuron (most potent toxin)

2. Batrachotoxin: bind to sites w/in Na channel


