KIN 437, Lecture 5


I. Disorders of Neuromuscular Transmission

A. Definition

1. deficiencies of neuromuscular transmission that significantly impair motor neuron excitation of skeletal muscle

2. prejunctional and postjunctional elements of transmission are affected

a. ACh receptor density

b. ACh release

c. cholinesterase

d. ACh-receptor binding

B. Causes

1. autoimmune (antibodies that target elements of transmission)

2. toxins (i.e. botulism, snake venom, neuromuscular blocking agents (curare))

3. genetic

C. Clinical signs and symptoms

1. muscle weakness 

2. abnormal fatigability

3. complete flaccid paralysis

D. Myasthenia gravis 

1. autoimmune disorder caused by deficient motor end-plate ACh receptors

2. signs and symptoms include

a. ocular muscles are affected causing eyelids to droop (14-2)

b. facial weakness results in loss of expression, everted lips, snarl-like smile (14-3)

c. eating, speaking, swallowing are affected

d. limb, neck, respiratory muscle weakness are less common

3. cause is abnormal circulating antibodies that reduce the number of ACh receptors on motor end plate

a. 10-20% reduction of normal level of ACh receptors from the junctional folds 

b. other morphological changes include reduced postsynaptic region, sparse, flattened functional folds, shallow, spare primary and secondary synaptic clefts (14-4)

c. result is decreased effectiveness of neuromuscular junction transmission and subsequent failure to trigger muscle action potentials and contractions

4. it’s unknown why ACh receptor antibodies are produced

a. persistent viral infection is suspected

b. thymus gland is abnormal in most myasthenia gravis patients

5. treatments

a. anticholinesterase drugs inhibit destruction of ACh, so it remains longer in cleft

b. thymectomy

c. immunosuppressant drugs

E. Lambert-Eaton myasthenic syndrome

1. autoimmune disease caused by impaired nerve-evoked release of ACh from the motor axon terminal 

2. symptoms include fatigability and weakness of proximal limb and torso muscles

3. cause is thought to be antibodies that react with voltage-dependent calcium channels at the motor axon terminal, thereby impeding calcium influx

4. immunosuppressant drugs can be used to treat symptoms

F. Congenital myasthenic syndrome

1. group of rare inherited disorders (not autoimmune related)

2. genetic defect impairs neuromuscular transmission leading to muscular weakness and fatigability

G. Botulism 

1. from toxin produced by bacteria (Clostridium botulinum) that is ingested w/ undercooked food (in rare cases, caused by wound infection)

2. symptoms

a. 12-36 hours after ingestion, first symptoms include vomiting, diarrhea, 

b. later neuromuscular symptoms develop which might include limb paralysis and weakness of respiratory muscles

3. toxin interferes w/ release of ACh from somatic and autonomic cholinergic motor neurons

a. toxin binds to presynaptic membranes

b. calcium-dependent step of acetylcholine release if blocked

4. note, botox is related to botulism (works in same way to smooth wrinkles)

H. Neuromuscular blocking agents

1. drugs that are used intentionally to block neuromuscular transmission to produce muscle relaxation

2. competitive blocking agents, like curare, bind ACh receptors thus blocking ACh binding

I. Biologic toxins

1. black widow spider venom 

a. stimulates ACh vesicle fusion and ACh release while irreversibly inhibiting vesicle recycling

b. nerve ending is eventually depleted of ACh, result is transmission failure and paralysis

2. snake venom 

a. alpha bungarotoxin competitively binds to ACh receptors (alpha-bungarotoxin), preventing ACh binding (results in paralyses cranial nerve muscles, neck muscles, proximal limb muscles and can progress to total paralyses, coma and dath)

b. beta bungarotoxin prevent release of ACh (beta-bungarotoxin), result is transmission failure and paralysis (can  lead to death; more lethal than alpha bungarotoxin)

3. organophoshates (i.e. nerve gas, some insecticides)

a. inhibit cholinesterases (initial muscle stimulation)

b. results in accumulation of ACh (muscle paralysis)

