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I. General Anesthesia

A. Endotracheal intubation:  succinylcholine, often preceded by a small dose of d-Tubocurarine to decrease fasciculations

B. Muscle relaxation for surgery

II. Electroshock therapy:  succinylcholine used to prevent fracture

III. Convulsive disorders:  control muscle spasms of status epilepticus

IV. Skeletal muscle relaxants

A. NMJ blocking agents

1. Nondepolarizing:  tubocurarine

2. Depolarizing:  succinylcholine

B. Spasmolytic drugs (antispasmatic)

1. Direct acting muscle relaxant:  dantrolene

2. CNS acting drugs

a. Baclofen

b. Diazepam

V. Agents that reduce Ach release

A. Hemicholinium:  blocks reuptake of choline, a precursor of Ach, get paralysis of NMJ, used for Socrates, can’t roll his eye, dying step by step, can’t talk, can’t roll his eyes, breathing slowly, dying gradually, until this hemicholinium hits the heart and he’s dead, he’s laying in the ground for hours, like a big show

B. Botulinum toxin:  can see it in some people which have toxin with this, either food poisoning or other, blocks the release of Ach, don’t get confused, hemicholinium gets the precursor, botulin toxin prevents release at the precholinergic nerve fiber

C. Aminoglycosides:  antibiotics, preventing influx of Ca to the presynpatic cholinergic nerve terminal, if I block the calcium influx in the presynpatic, I cannot recycle these vesicles, I cannot have release, because calcium is required to release these, there is no recycling, they don’t reach they don’t move

D. Mg, Cobalt (Co):  block the influx of Ca also

VI. NMJ blocking agents

A. Competitive:  non depolarizing agents

1. MOA:  competitive antagonists of postsynaptic nicotinic receptors to antagonize effect of Ach at the postsynaptic skeletal muscle to block the channel which is the sodium channel, no depolarization because block from opening

2. Tubocurarine

a. Used in blow guns to your butt

b. Side effect to release histamine:  effect CV system, higher release of histamine than Succ

3. Gallamine

4. Pancuronium

5. Atracurium

6. Vecuronium

B. Depolarizing:  non competitive

1. MOA:  also binds to the nicotinic receptor, but the only difference is it sticks to the sodium channel and keeps the channels open, here you have depolarization, already channels depolarized, so it doesn’t matter if Ach comes because its already depolarized, I already have a grey hair, what are you going to do?

2. Succinylcholine

a. Short duration of action, 30 minutes

b. Gets broken down by enzyme in plasma called pseudocholinesterase, so people with deficient enzyme, after they wake up from surgery, they will walk very slow, because the NMJ blocking is taking longer, they have a deficiency of pseudocholinesterase, they steer a little bit longer, that’s what they have with apnea, so that’s why you check for the enzyme when they wake up, they stay longer under the anesthetic

3. Suxamethanium

4. Decamethonium

VII. Potentiate transmission

A. Anticholinesterase:  Ach will be potentiated, enhanced

B. Useful if stuck with blowgun dart with tubocurarine

C. Weak NMJ blocking agent:  it’s a class of drug which slows the transmission, general anesthetic, local anesthetic, alcohol, all depress CNS, depress neuromuscular transmission, so during GA, when give NMJ blocking agent, be careful because another agent used which also slows neuromuscular transmission, including some of the aminoglycosides antibiotics

D. Pyridostigmine

E. Neostigmine

F. Edrophonium:  diagnosis of MG, others treat MG

G. Distigmine

H. Physostigmine (eserine)

VIII. Physiology

A. Succ:  give as part of GA, so can give smooth incision, we know Succ is one, tubocur is another, most commonly use Succ

B. We give Succ to a patient so we have induction of NMJ blockade, which is in this order (1 to 4) and recovery occurs in opposite function (4 to 1)

1. Extraocular muscle of the eye gets paralyzed first (pregunta of examen)

2. Limbs, neck and trunk

3. Intercostal muscles

4. Diaphragm

IX. Treatment of Tubocurarine

A. You think patient is dead because not moving eye, and neither the limbs, so you think patient is dead, but put your cheek on his nose, see the fine breathing in that person, if you check some fine breathing, he’s alive

B. Physostigmine:  treat poisoning by giving ACHEI

C. Self limiting:  don’t say bye, because tubocurarine tiene 30 minutos de accion, can ayudarlo con breathing, y en 30 minutos puede volver y respirar solo, wait until patient wakes up and is breathing

X. Accomodation:  reaching the threshold is development of accommodation

XI. Other info

A. Quaternary nitrogen groups:  

B. Resemble Ach and that’s why they compete

C. Large margin of safety:  need to block 75-95% receptors to block, so large numbers need to be blocked to have inhibitory effect

D. Reversible by ACHEI

E. Can’t antagonize phase I of Succ, but can’t antagonize slightly phase II of Succ with ACHEI

XII. Comparison NMJ:  duration of action

A. Competitive:  30-40 minutes

B. Non competitive:  5-10 minutes, controllable so useful

XIII. Dibucaine number

A. If give Succ will have prolonged blocking effect if abnormal pseudocholinesterase, so want to check normal activity of pseudocholinesterase b administering dibucaine prior to administering Succ to check whether pseudocholinesterase is normal or abnormal

B. Normally:  80% pseudocholinesterase is normally inhibited

C. Abnormally:  only 20% of pseudocholinesterase is inhibited

XIV. Side effects

A. Gallamine:  fatal tachy because acts like atropine to block Ach receptors

B. Succ:  hyperkalemia causes arrythymias, increases intraocular pressure so glaucoma is contraindication

C. Vecuronium:  least s.e., especially least CV s.e.

D. What can enhance NMJ, any agent that interferes with neuro transmission, GA, aminoglycosides

E. MG extremely sensitive to non depolarizing agents:  don’t give tubocurarine porque can extremely affect patient and put in very bad shape, which is already a situation of poor neural conduction

F. Malignant hyperthermia

1. All halogenated hydrocarbons can produce this

2. Symptoms:  tachyarrythmia, increase BP, flushing, muscle rigidity, heat production temperature

3. Treatment:  dantrolene, ventilation O2, cooling, correct acidosis, contral hypokalemia

XV. Spasmolytics

A. Dantrolene

1. Dantrium

2. Hydantoin derivative, similar to antiepileptic phenytoin dilantin

3. Diffuse muscle relaxant

4. Depressants of polysynaptic reflexes

5. No effect on Ach release

6. Functional area (excitation contraction coupling)

7. MOA:  block release Ca from SR from inside cell

8. Clinical use:  malignant hyperthermia

B. Baclofen (Lioresal)

1. GABA analog

2. Inhibit synaptic reflexes at the spinal level

3. Mechanism of action is not known

4. Treatment:  painful spasticity, clonus, muscular rigidity of MS and other spinal cord disorders

5. Sedation, postural hypotension, ataxia and cardiorespiratory depression

C. Cyclobenzaprine

1. Similar to TCA

2. Treatment:  painful spasm

3. Side effect:  sedation

