SKELETON  MUSCLE  RELAXANT
Classification: 

· Peripherally acting:  ( neuromuscular blockers) 
· Centrally acting skeletal muscle relaxants:  ( bactofen, diazepam) 
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Direct acting skeletal muscle relaxants:  ( dantrolene) 
1- Peripherally Acting: 

A- Presynaptic neuromuscular blockers. 

a. Inhibit Ach synthesis: triethylacholine, hemicholinium. 

b. Inhibits Ach release: Mg+2 , aminoglycosides, botulinum toxin. 

B- Postsynaptic neuromuscular blockers: 
a. Competitive ( non depolarizing ) blockers.

b. Depolarizing blockers.

Postsynaptic neuromuscular blockers: 

    1-Competitive neuromuscular blockers: -MCQ- 

· d-tubocurarine. 

· Gallamine. 

· Atracurium. 

· Pancuronium. 

· Vecuronium. 

     2-Depolarizing neuromuscular blockers: 

· succinyl choline.(suxamethonium)

    Uses of neuromuscular blockers: 

· Control convulsions => electroshock therapy in psychotic patients. 

· Relieve of tetanus and epileptic convulsions. 

· Facilitate endoscopy. 

· As adjuvant in general anesthesia to induce muscle relaxation. 

· Orthopedic surgery. 

    Competitive neuromuscular blockers:
          Mechanism of action: 

· competitive antagonists: compete with Ach at the nicotinic receptors of neuromuscular junction. 

· No depolarization of post junctional membrane. 

· Cholinesterase inhibitors can reverse blockade. 

          Pharmacokinetics: 

· they are polar compounds. 

· Inactive orally and taken I.V. 

· Not cross placenta and CNS. 

· Metabolism depends upon kidney or liver except: atracurium, mivacurium. 
          Pharmacological actions: 
· Skeletal muscle paralysis = flaccid paralysis.

1- small muscles, ptosis, difficulty in speech. 
2- Muscles of limb, neck and trunk. 

3- Intracostal muscles and diaphragm. 

4- Recovery in reverse order. 

· CVS: 

1- hypotension: caused by d –tubocurarine, atracurium. 

2- Increased heart rate: gallamine, pancurium. 
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            Gallamine (Flaxedil): 

· The least potent ( less potent than curare 1/5 )
· Metabolized mainly by kidney 100% # Renal failure. 

· Long duration of action.

· Tachycardia due to: 
· Block muscarinic receptor .

· Atropine like action.

· Release of noradrenaline from adrenergic nerve endings.


           d-Tubocurarine (curare): 

· More potent than gallamine.

· Long duration of action (1-2 hours). 

· Eliminated by kidney 60% - liver 40%.

· Histamine releaser: 

· Bronchospasm. 

· Hypotension. 

· Blocks autonomic ganglia (hypotension). 


           Atracurium:     -MCQ-
· 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 => transient hypotension. 

· No effect on muscarinic receptors nor ganglia.
Mivacurium
· Chemically related to atracurium. 

· Metabolized by pseudocholinesterase. 

· Fast onset of action. 

· Short duration of action (15min). 

· Transient hypotension (histamine release).

· Longer duration  inn patient with liver disease or genetic cholinesterase deficiency. 

Pancuronium:   -MCQ- 
· More potent than curare (6 times). 

· Excreted by the kidney ( 80%). 

· Long duration of action. 

· Tachycardia: 

· Antimuscarinic action. 

· Increase norepinephrine release from adrenergic nerve endings. 


Vecuronium
· More potent than tubocurarine ( 6 times). 

· Metabolized by liver mainly. 

· Intermediate duration of action. 

· Has few side effects. 

· No histamine release. 

· No ganglionic block.

· No antinuscarinic action. 

Depolarizing neuromuscular blockers:

  Mechanism of action: 
             Phase I (depolarizing): 

· Combine with nicotinic receptors => depolarization of motor end plate => muscle fasciculations => persistent depolarization => paralysis.

· Is augmented not reversed by anticholinesterases.
             Phase II (desensitization block) : 

· Continuous exposure to succinylcholine => depolarization decreases and the membrane become repolarized, but the membrane cannot be depolarized by Ach as long as succinylcholine is present => desensitization of the membrane. 

             Pharmacokinetics: 

· Short onset of action (1 min). 

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

· Destroyed by pseudocholinesterase. 


Succinylcholine ( Suxmethonium ) :
                     Pharmacological actions: 

· Skeletal muscle: fasciculation => spastic paralysis. 

· Hyperkalemia: cardiac arrest. 

· Eye: increases intraocular pressure. 

· GIT: increases intragastric pressure => regurgitation of gastric contents to esophagus. 

· CVS: arrhythmia – low dose: bradycardia-. 

                    Side effects: 

· Hyperkalemia. 

· CVS arrhythmia (bradycardia, extrasystole and cardiac arrest). 

· Increases intraocular pressure # glaucoma.

· Malignant hyperthermia. 

· Succinylcholine apnea due to: 

· Liver disease (neonates, elderly).

· Malnutrition. 

· Organophosphorus compounds poisoning.
     Centrally acting skeletal muscle relaxant:
         Spasmolytic: 

            Baclofen: 
· Centrally acting (GABA agonist –spinal cord). 


            Diazepam (benzodiazepines): 
· Centrally acting (facilitate GABA action on spinal cord and CNS). 


            Dantrolene:
· Direct action on skeletal muscles. 

            Uses: 

Reduce muscle spasm in: 

· spinal cord injury. 

· Stroke. 

· Cerebral palsy. 

            Dantrolene:     -MCQ-  (لم يخلو اختبار من هذا الدواء)

                   Mechanism of action: 

1- it interferes with the release of calcium from its stores in skeletal muscles (sarcoplasmic reticulum). 

2- Inhibits excitation-contraction coupling in the muscle fiber. 

                   Uses: 

1- malignant hyperthermia. 

2- Spastic states. 

3- I.V., orally, T1/2 =8-9 hrs. 
