Skeletal muscle relaxants
Classification:
1. Peripherally acting sk.m (NM blockers).
2. Centrally acting sk.m relaxants. e.g. baclofen – diazepam .

3. Direct acting sk.m relaxants. e.g. dantrolene .

Peripheral action NM blockers:

A. Presynaptic NM blockers :

1) Inhibit Ach synthesis. e.g. triethylacholine – hemicholinium .

2) Inhibit Ach release. e.g. Mg – aminoglycosides – botulinum toxin .

B. Postsynaptic NM blockers :

1. Competitive (non-depolarizing blockers) .
2. Depolarizing blockers.
Postsynaptic NM blockers:
1) Competitive NM blockers:
· d- tubocurarine .

· gallamine .

· atracurium .

· pancuronium .

· veruronium .

2) Depolarizing blockers:
· Succinylcholine.
Uses of NM blockers:
1. Control convulsion (electroshock therapy in psychotic patients.
2. Relieve of tetanus and epileptic convulsion.
3. Facilitate endoscopy.
4. As adjuvant in general anesthesia to induce muscle relaxation. 
5. Orthopedic surgery.
Competitive NM blockers:
· Mechanism of action :

· Competitive antagonists: compete with Ach at the nicotinic receptors of NMJ .
· No depolarization of postjunctional membrane.
· Cholinesterase inhibitors can reverse blockade. e.g. neostigmine .

· Pharmacokinetics :

· They are polar compounds.
· Inactive orally and taken parenterally .

· Do not cross placenta and CNS.
· metabolism depends upon kidney or liver except :

   atracurium – mivacurium .                                                         atracurium undergoes spontaneous  

                                                                                                      hydrolysis " automatic" .                   
· Pharmacological action :
a) Skeletal muscle paralysis = flaccid paralysis.
· Small muscles, ptosis, difficulty in speech.
· Muscles of limbs, nick and trunk.
· Intercostals muscles and diaphragm.
· Recovery is in reverse order.
b) CVS :

1. Hypotension                  2.   H.R.
  - d-tubocurarine                  -gallamine

  - mivacurium                       -pancuronium

  - atracurium

Gallamine ( flaxedil ) :

· less potent than curare (1/5)

· Metabolized mainly by kidney 100% ( contraindicated in renal failure cases.
· Long duration of action.
· cause tachycardia due to :

1. Atropine like action.
2. Release of NA (noradrenalin) from adrenergic nerve endings.
D – tubocurarine :
· More potent than gallamine .

· As long duration of action (1-2 h).
· Eliminated by kidney 60% - by liver 40%.
· causes histamine release ( (act on mast cells ( causes its rupture and then release of       

Histamine).
  1. bronchospasm .

  2. Hypotension.
· Blocks automatic ganglia (hypotension) .

Atracurium :

· As potent as curare (1.5).
· Has intermediate duration of action (30 min).
· Eliminated by non enzymatic chemical degradation in plasma (spontaneous hydrolysis at body pH) .

· Used in liver failure and kidney failure (drug of choice).
· Liberate histamine ( (cause transient hypotension).
· No effect on muscarinic receptors or ganglia.
Mivacurium:

· Chemically related to atracurium.

· Metabolized by pseudocholinestrase.

· Fast onset of action.

· Short duration of action (15mins)

· Transient hypotension (histamine releaser)

· Longer duration of action in patients with:
· Liver disease.

· Genetic cholinesterase deficiency.
· Malnutrition.
· Organophosphorous compound toxicity.

Pancuroium:
· More potent than curare(6 times).

· Excreted by the kidney(80%)

· Long duration of action.

· Tachycardia:
· Antimuscarinic action.
· Increases NE release for adrenergic nerve endings.
Vecuronium:

· More potent that tubocurarium.

· Metabolized mainly by the liver.

· Short duration of action.

· No histamine release.

· No ganglion block.

· No antimuscarinic action.
Depolarizing NM blockers:

· Mechanism of action:

1. Phase 1(depolarizing):

Combine with nicotinic receptors(depolarizing of motor end plate (muscle fasciculation(persistent depolarization(paralysis.

· Phase 1 block is augmented, not reversed by anticholinestrase.

2. Phase 2 (desensitization block):

Continued exposure to succinylcholine (depolarization decreases and the membrane becomes repolarized , but the membrane cannot be depolarized by ACH as long as succinylcholine is present(desensitization of the membrane.

· Pharmacokinetics:

· Short onset of action (1min).

· Short duration of action (5-10 mins).

· Destroyed by pseudocholinestrase.

Succinylcholine (suxamethonium):

· Pharmacological actions:

· Skeletal muscle fasciculation (spastic paralysis.
· Hyperkalemia(cardiac arrest.

· Eye(increases intraocular pressure(contraindicated with glaucoma).

· GIT(increases intragastric pressure(regurgitation of gastric contents to esophagus.

· CVS: arrhythmia.

· Side effects:

· Hyperkalemia.

· CVS arrhythmia (bradycardia,extrasystol,cardiac arrest)

· Increases intraocular pressure(#glaucoma)

· Malignant hyperthermia.

· Succinylcholine apnea due to :

· Liver disease.(neonates-elderly)

· Malnutrition.

· Organophosphorous compounds toxicity.

· Genetic disease.

Spasolytics:

1. Baclofen:centrally acting(GABA agonist,spinal cord)
2. Diazepam (benzodiazepines):centrally acting(facilitate GABA action on spinal cord and CNS).

3. Dantrolene:direct action on skeletal m.
· Uses of spasmolytics: release muscle spasm in:

· Spinal cord injury.

· Stroke.

· Cerebral palsy.

Dantrolene:

· Mechanism of action:

1. It interferes with the release of calcium from its storage in skeletal muscle (sacroplasmic R)

2. It inhibits excitation-contraction coupling un the muscle fiber.
· Uses:

· Malignant hyperthermia.

· Spastic states.

· IV,orally ,t1/2=8-9 hrs

Malignant hyperthermia:

· Inability to bind calcium by sacroplasmic R. in some patients due to genetic defect.

· Sensitive to some drugs:

· General anesthetics eg.halothane.

· NM blockers >succinylcholine.

· Increased calcium release, intense muscle spasm, rise in temperature.

Duration of action:if metabolized by:
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