Drugs affecting Neuromuscular Transmission

	TYPE OF SK MUSCLE RELAXANT
	DRUGS
	PK
	MECHANISM
	USES
	ADVERSE EFFECTS

	Competetive Antagonists

“Non-depolarizing NM Block”
(produces complete muscle relaxation w/out giving hi dose of anesthetic)

Therapeutic use: anesthesia during surgery to relax skeletal muscle

PK: all i.v.; penetrate membranes poorly and do not X BBB
	Tubocurarine

(Isoquinoline derivative)
	T1/2=1-2 hrs
	Competitive blockade of Ach receptor causing flaccid paralysis

LOW DOSES: drug combines w/nicotinic receptor and prevents the binding of Ach(inhibiting muscular contraction

HI DOSES: block ion channels of end-plate ( further weakening of NM transmission and ( ability of Achesterase inhibitors to rever the actions of these drugs
	Progression of effect: fingers, eyes, face, extremities, trunk, diaphragm
	1. prolonged resp paralysis

2. histamine release w/hypotension, bronchospasm, ( bronchial secretions

3. ganglionic block causes hypotension, (HR

4. ( venous return due to skeletal muscle relaxation 

	
	Atracuium

(Isoquinoline derivative)
	T1/2=45 mins

Spontaneously degraged in plasma 
	
	Mechanical ventilation of critically ill pts

Dose need not be reduced in pts w/renal failure
	1. hist release

2. ganglionic blockade

3. usable w/renal/hepatic failure

	
	Mivacurium

(Isoquinoline derivative
	T1/2=20 mins
	
	Short surgical procedures b/c recovery from blockade is rapid
	

	
	Pancuronium

(steroid derivative)
	T1/2=1-2 hrs due to renal/hepatic metabolism and biliary excretion
	
	Also has antivagal action leading to increase in HR
	Pancuronium: postop muscle pain = common

    -hyperkalemia, ( IOP and intragastric pressure may occur

    -may trigger malignant hyperthermia

**NO HISTAMINE RELEASE

**LESS OR NO GANGLIONIC BLOCK

	
	Rocuonium

(steroid derivative)
	Fast onset, 1-2 mins
	
	Rapid onset useful for tracheal intubation in pts w/gastric contents
	

	
	Rapacuronium (steroid derivative)
	Fastest onset and short duration
	
	
	

	Non-Competitive NMJ Antagonists or Depolarizing Blockers

(produces complete muscle relaxation w/out giving hi dose of anesthetic)
	Decamethonium
	
	
	
	

	
	Succinylcholine
	Metabolism by serum esterases

T1/2=10 mins
	Binds to NAchR and depolarizes junction; persists at hi conc in syn cleft, remaining attached to receptor for long time

Phase I; initial stimulation causing fasciculations 

Phase II: desensitization block (repolarize but cannot be activated); resistane to depol and flaccid paralysis
	Useful when rapid endotracheal intubation is required during induction of anesthesia

Employed during eletroconvulsive shock treatment
	1. muscle soreness

2. cardiac arrhythmias at high dose due to K release during phase I

3. slight hist release

4. malignant hyperthermia w/halothane

5. ( intragastric pressure (vomiting)

6. ganglionic block ( (BP, (HR


	TYPE OF SK MUSCLE RELAXANT
	DRUGS
	PK
	MECHANISM
	USES
	ADVERSE EFFECTS

	Inhibition of Ach release from NMJ

(produces complete muscle relaxation w/out giving hi dose of anesthetic)
	Botulinum
	Onset: 1-2 days

Duration: 3 mos
	Inhits release of Ach from NMJ
	1. Blepharospasm: involuntary spasmodic contraction of orbicularis oculi muscle

2. Tension headache

3. Dystonias: torticollis

4. Stroke spasticity

5. Anal fissure

6. Cosmetic purposes: removal of frown line
	1. muscle weakness

	Centrally Acting SM relaxants

(used to control spastic muscle tone)
	Baclofen
	
	GABAB agonist (presynaptic or interneuron to inhibit excitability)

Inhibits mono and poly-synaptic reflexes; INHIBITS SPASMS & PAIN
	
	

	
	Benzodiasepines
	
	GABA enhancement
	Spasticity

Trigeminal neuralgia

Cerebral palsy

Sprains
	1. sedative properties

2. ataxia, dizziness, behavior changes

3. respiratory depression and cardiac depression may occur when given iv in acute situations

	
	Gabapentin
	Excreted unexchanged via kidney ( minimize likelihood of drug interactions
	Analogue of GABA; mechanism not known
	Tx of simple/complex partial seizures and generalized tonic-clonic seizures

MS SPASTICITY
	

	
	Tizanidine
	
	(2 agonist
	Analgesic effect

  -cerebral and spinal disorders that cause spasticity and pain
	1. causes sedation but less hypotension than clonidine

	Skeletal Muscle Cell Effectors
	Dantrolene (Dantrium)
	
	Interferes w/release of Ca from sR ( uncoupling of muscle excitation and contraction
	Malignant hyperthermia Spasticity of MS

Palsy

Stroke
	1. hepatic dysfunction to failure

2. muscle weakness


