
Local Anesthetics
• Local anesthetics act directly on nerve axons to 

reversibly block nerve conduction. They produce a 
lack of sensation in the area innervated by those 
nerve fibers. 
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The methods by which local anesthetics can 
be administered
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Lidocaine, Articaine, and Bupivacaine (Amides); Benzocaine, 
Procaine,and Tetracaine (Esters)

• Mechanism of action.

• Local anesthetics exist in two forms in the body: as an uncharged 
base and as a charged acid. Only the uncharged base can cross nerve 
membranes. However, once inside the axon, the charged form is 
active. 

• Local anesthetics interfere with the propagation of action potentials 
in nerve axons by blocking Na+ channels from the cytoplasmic side of 
the channel
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▶ Effects of local anesthetics.
Local anesthetics block the inner gate of 
the Na+ channels in nerve cells, 
preventing Na+ influx and
action potential initiation and 
propagation. Charged
(cationic) local anesthetic is thought to 
block the sodium channel by becoming 
incorporated into the phospholipid 
membrane or channel protein.
Uncharged local anesthetic may also 
become incorporated into the apolar
region of the channel protein. (CNS, 
central nervous system.)
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Pharmacokinetics

• — Local anesthetics differ mainly in their rate of onset and duration 
of action

• — Termination of action at the site of injection is by diffusion of the 
active drug into the systemic

• circulation followed by metabolism. Ester local anesthetics are 
inactivated primarily by hydrolysis via esterases in plasma and the 
liver. Amide local anesthetics are metabolized primarily by the live

5



Rate and Onset of action of Some Common 
Local Aesthetic Agents 
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Side effects

• The toxic effects of local anesthetics are dependent on the amount of drug that 
gains entry into the systemic circulation.

• CNS effects: These include stimulation, restlessness, and tremor that may lead to 
clonic convulsions.

• This is followed by depression and death due to respiratory failure. Direct 
systemic

• injection may lead directly to death.

• Cardiac effects: Direct effects on the myocardium include decreased electrical 
excitability,

• decreased conduction rate, and a negative inotropic effect. Sudden cardiac death 
may occur.

• Hypersensitivity: This is rare, but it can cause dermatitis, asthma attacks, or fatal 
anaphylactic reactions. Allergy is more frequent with esters.
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